Google 


Uber dieses Buch 


Dies ist ein digitales Exemplar eines Buches, das seit Generationen in den Regalen der Bibliotheken aufbewahrt wurde, bevor es von Google im 
Rahmen eines Projekts, mit dem die Bücher dieser Welt online verfügbar gemacht werden sollen, sorgfältig gescannt wurde. 


Das Buch hat das Urheberrecht itiberdauert und kann nun öffentlich zugänglich gemacht werden. Ein öffentlich zugangliches Buch ist ein Buch, 
das niemals Urheberrechten unterlag oder bei dem die Schutzfrist des Urheberrechts abgelaufen ist. Ob ein Buch öffentlich zugänglich ist, kann 
von Land zu Land unterschiedlich sein. Öffentlich zugängliche Bücher sind unser Tor zur Vergangenheit und stellen ein geschichtliches, kulturelles 
und wissenschaftliches Vermögen dar, das häufig nur schwierig zu entdecken ist. 


Gebrauchsspuren, Anmerkungen und andere Randbemerkungen, die im Originalband enthalten sind, finden sich auch in dieser Datei — eine Erin- 
nerung an die lange Reise, die das Buch vom Verleger zu einer Bibliothek und weiter zu Ihnen hinter sich gebracht hat. 


Nutzungsrichtlinien 


Google ist stolz, mit Bibliotheken in partnerschaftlicher Zusammenarbeit öffentlich zugéngliches Material zu digitalisieren und einer breiten Masse 
zugänglich zu machen. Öffentlich zugängliche Bücher gehören der Öffentlichkeit, und wir sind nur ihre Hüter. Nichtsdestotrotz ist diese 
Arbeit kostspielig. Um diese Ressource weiterhin zur Verfügung stellen zu können, haben wir Schritte unternommen, um den Missbrauch durch 
kommerzielle Parteien zu verhindern. Dazu gehören technische Einschränkungen für automatisierte Abfragen. 


Wir bitten Sie um Einhaltung folgender Richtlinien: 


+ Nutzung der Dateien zu nichtkommerziellen Zwecken Wir haben Google Buchsuche für Endanwender konzipiert und möchten, dass Sie diese 
Dateien nur für persönliche, nichtkommerzielle Zwecke verwenden. 


+ Keine automatisierten Abfragen Senden Sie keine automatisierten Abfragen irgendwelcher Art an das Google-System. Wenn Sie Recherchen 
über maschinelle Übersetzung, optische Zeichenerkennung oder andere Bereiche durchführen, in denen der Zugang zu Text in großen Mengen 
nützlich ist, wenden Sie sich bitte an uns. Wir fördern die Nutzung des öffentlich zugänglichen Materials für diese Zwecke und können Ihnen 
unter Umständen helfen. 


+ Beibehaltung von Google-Markenelementen Das "Wasserzeichen" von Google, das Sie in jeder Datei finden, ist wichtig zur Information über 
dieses Projekt und hilft den Anwendern weiteres Material über Google Buchsuche zu finden. Bitte entfernen Sie das Wasserzeichen nicht. 


+ Bewegen Sie sich innerhalb der Legalität Unabhängig von Ihrem Verwendungszweck müssen Sie sich Ihrer Verantwortung bewusst sein, 
sicherzustellen, dass Ihre Nutzung legal ist. Gehen Sie nicht davon aus, dass ein Buch, das nach unserem Dafürhalten für Nutzer in den USA 
öffentlich zugänglich ist, auch für Nutzer in anderen Ländern öffentlich zugänglich ist. Ob ein Buch noch dem Urheberrecht unterliegt, ist 
von Land zu Land verschieden. Wir können keine Beratung leisten, ob eine bestimmte Nutzung eines bestimmten Buches gesetzlich zulässig 
ist. Gehen Sie nicht davon aus, dass das Erscheinen eines Buchs in Google Buchsuche bedeutet, dass es in jeder Form und überall auf der 
Welt verwendet werden kann. Eine Urheberrechtsverletzung kann schwerwiegende Folgen haben. 


Über Google Buchsuche 


Das Ziel von Google besteht darin, die weltweiten Informationen zu organisieren und allgemein nutzbar und zugänglich zu machen. Google 
Buchsuche hilft Lesern dabei, die Bücher dieser Welt zu entdecken, und unterstützt Autoren und Verleger dabei, neue Zielgruppen zu erreichen. 


Den gesamten Buchtext können Sie im Internet unter|ht tp ://books .google .com durchsuchen. 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google books 


https://books.google.com 


Tra ou Te 
o> 2 2a 
et we Te ew 9 FF Se 

PT we E a 


a 
Ps a 
ae sepr C E 
e s £Aa* iy á WA ò 2 
JWI renee Tepo 
Uy ss Te a She dee Dy s 
A p A >.” LPEN . x, 
Let tod Oats eaaa AASA sin A G tip 
Ooit » t a? a? +, Pa RRT ete. Ades es nes fds “° a’? is Pf d A i 
ERA SA U fs Wf ak See P oh" Fa) oS VA fn yey SSE ERA SNE y om ‘a te i. 
- p ad ; a TA ear “a *ʻ aA TF Peter ei ep E Ly H7 j FS y p: 
SPAANS ORSR ety ii Cathe: pic PA EEANN AESLEME Seier eehs varie ae 
rx oR A 3 5 $ > ha rete se wl aes SANZ E A piP RS eA MAN ae AG ees ai . 
ee SA Ias D ae! > ty Gg Y ’ SITPA La sa er 4s" Ary es; . > ie DET TOTA ve > Gigi st 
e AAA a PS ni * è > > — TAr 7 tery Enter he "A PAD pa A is p rŠ "D> "jth ara 3 Att DD “ ae | PA "~n pe -A > * r * 
+ , IAJ A e444 ‘ay Laps è ate Dr~ < oe, Sauk 4c aA AWU owe PER 4 aes > ee VET ee > b > 
ee res yield Pater Sire AA Stl POSTERS ease IGEA d LONE Panag bis kay oa! larie AIL EAST kera yh ot 
=p fen es 4, ace e SA ERTS, se Speer toS RY Toe "a TAAS PTE DATE + T y -A ee fod ik we Sven Pt ey ER 
DTS Fad ward > ise aor - _* T at Thala © PES rai i eats 4 vi a Ava’ f; A my EDEIS ae et? wat pawei z ye aor or à AST R AA A . .4 
“> es olda wT DR, . > Ipse A ae OP Atal aires ie De ay. gis AP. 5 ori s PAP E eae E pomi vi s =), r z. yi 
STAO ay ha'a, Ae PEART FISON REA ERCA: tt es be ey es 7 AA r Aa ATITA Aaa TAC Attra Ss i A ey ar ys 
a Ea $ á t PA EUe > ae, i sfr pa Oe mate 30s" AEE 7.8 are Eas D Baas KON PASA AET er Ad ede, ears sae: Pa. SRS “et rita, 
- >. $2 a > = i” 1d A b AE N ' b r D Pye zH AT ~4 d -> pr pa O E RT e "s% é PE TNA ér: éd} t 
PY at a , ~@ ts Pe S . > AA EAEL áb ey ee thi, mead ope Se 2b ra, Moe ae yk ae ca ip P's. © ere eft ta oe BAM ape D 
1342 < “>< FREG A Car aaka z pe 7i at ETSE A 4 ~! + wt bg? wet 2". ey ot Pe er r PAS id i Lat 3% Age se, pas ee y f. ‘ 
“tne ~~ ss sae Gy DATs A *! Set Shes * Ye nee $ Pe JaSt “uP Sts AS a Rs pee ' b Ye a 
(Torry ‘2. tae „< Lary "fos ant p stared yt LS wheat 4 “he Var =, or ‘nat < > oes a E t bjp" fia parit” > Perta ary Chel 
2 $ d a8 ` DE V eo RAPS mA a $ ? ,* AAT etn, "lis "e AD A -) - IPEN s EL ot Eg jòis “+ NO d 5 Y we 7 
yy sate Ag- CIL “plots yee ay “ihe F aS ene Lag rt a “flaws, ate hes pS EA Oleg irot a a>) 495 ve Mirae Fe ST Sa "Anr a Y KERT 
ate Laer mi ete el Sony ea a pas 79K) AS KES A ay Soi dela pe Pie oS S ISAO KEE wi) aera ek peed A i 
reid Ie eat, "5 TO OAA EAA ATi ? T f toe FINS S oat a ret a 7A EEEREN ice KARA d 1p “iat” A JE waei pady eerie. P 
Fead P? ' min, re) Pertti adn hia’ ya cee lee “41 CaS Si PUTS, to vag Lat Dorel Lm Ar eee “Ab pave 
meper Eyi ~ AA ry Mt T rey year Oat hake vi Pp WF mre Ly EEr oe ee EA A ETA MD ara) SA ne pay at ¢ A 
PAE ë: j i P y M > eared 4 r $ g) it's teak ' otis, er) ask A ier, ye? ve pa .* Tahr hR ea +? ET veg à pe of nae xd S oat Pay Sf 52. 
PEST Ji . +4 Ot a ra ar ey AS te er IT Ati SEN nDe es ae? eee. . T PNE a fone: Seat S MIAIRE EAO pirra Cars 
wT ` 4 wey s ry POETE etal) Shia Lael, a ET tl READ e ss AO PRESOA AR aot vA Figa ETA I AAE vy hae Eo ate e yore ees As 
5 A -5 S . E a pa / pê arty re NEL BY 0% , eo by lg 4°" 4? ollie ot £195 ee) oie fa aay Mist, oe tree A~t< we poe . ‘ater es Tir Le 
faye ey . arg ne aa . ; pare paren teu ic Fae past? AeH EN. TS i oh iL PRY Sahel Bote ze > te EPR Pi ms aise oe 
Bad —- $ ee pi d e E Ey Mri aP YU DIEAS P pat TSE A AE) SAP * £ sa f ld S rye * 4 PY Ba = i $ Ob a P ow 64 
: bes eZ) = Lhe lis SINA ADA nte DETIL RA N Aa s idee DIYAR PEDA RA Oe ore “y J a re Pete et Ep) p z mip! n te ERL atn, > x co of -aT 
2h ALE A n ect S Piri eed PST es nd p elt ee “Ste ais yet as Ate a 4 4 Ad EYST ae fo) eae et PA “a ives’ x a Ss IAR. eo r r 
er nS MaN oe nS oe Ae ja we st rp or 20 get + Ed ó Ay CAAA e ni A ve EEAS rt ya M4 pla y otBs Gace nt a A >i pag i a -3 ? AK) vat aj 
ra od Fd P » egs ` è $» Maa ) Cues Pe nr pa tas ee yet Tee Poors ET lar” ' re à Mie fe >} Su Te aie fs patt SE i? 4 yet " P P (3 oo Joop p“ 
- . m > s f » J D ° d B , a > -f -ph pa © 4 ‘Ñi Ta - 
Adá 4 Z pappie aD voger: ies riss SRT TAA ke Sry gate A. 7 ti Pig R ~ wh its vJ a: eal tad Se 8s t FATALS sray stii mS ee Mies AP a suy ot . 
Powter ANA, “Atk PRE: bart ea VTE ES 3 NEAN DAE a ee RES pasado the siare E 
eee : - vee eel.) = Vat Pe | ACA. sa a “i o' gan mS a Pearta? Siis ee aTe potte E oa ee 
wwe rece pat") het pets sa NAE EA AE ad a A}; aA TN ta S ry A ae sa? PRET r ‘ ib Ag drys, mee os yr 
4 £ i kire T‘) TT E rhy f= re tt pee De ELR, toG e 5 "oe Paur ` T ee ‘bow 7 -5 tH P A è WRAS Ce o'r. 
Sealy tna EPEAN TE rab R Y ASRA) PERA RTT ANEB AEE PNS PESTEN LADA PEA A t ra TST 
ae. p 3 “> {a Ss oe fe h ra) ELA Aas E UAn ap A-A IAS Pl a ? te PA gap LAIS E PAEAN Ha A S SE EFA et had he - 7 
5 vo ret , pt KE any a tO A pe hd + ie oS ye ie! iy Ae DATY deag 4i ee ' $» - + (od Dyer: I> 
Cot. par Py iy FAAS R be" Caa eer: r BSE ey OAL S CET E EDAN tide tae te di rv! 9 05 ofS PL Oy a? Ss pin 
ES Sa te f i pj 54 y. wae sary PE eed reid pate ~ area Onley y Paty i PERA A D T deere ee a =j er ey! ort Ce Sr ee. 
we ne vii ‘ ` ais > eo age w AAR A < Y ITAS oy P A eh A RTTA "y Py SERE Feir g a ae i » yes i Ts P be" TESIS- Scarier te. 
HA É Aey 7 Zi f RJA N PE NS ù A AAAA A Pery »* - sA sate ery e PET LSR trier’ fR iTA FANIT vit Bh A ¢ + 
Pe i Ps did p r Poi TRAAT WRYT w - ' ' pe git tere 7 py Aab ad Be g'i 5 ory we oe! ae mh Pee pi PODES, `, serp 
fs beige para fp ete VA 7 ; 4 id seeder A ‘\ Nate sits ot rw i af veh Best ke vat "t 2 ps: acy? +e 7 JA watt}? xl ’ Pe ; eel nee 
t Te A bad | hy Apres hie 2” Taa rr P rS Ate berate ' Cove ge eke oy a et a Nat ae Cae ants fo “ee Ait ty A mat H “9v fh Cres ] 
ot G ed Aste i Ae hoot wey A OS awe ES Ta a |p EE A AT PEAD E ie bers wits A of Deh? Aa AS ETT a AA Gia wr et any 
4 m © Lr ADY +4 MRS i ai < E a ~ t pa TETE wis mig if/ $ at ee a wae a s WPT Ard m f P a AA sy -* es 
Aas ft Pts Saki fetter tic + WAP a p tibet Mona tae aa EEAO se hee sas pen AA LFA A EE PAA EES 
mip PPA Cay ASE TO ies ' Peay MF RS eed ed PATE AG, y N A Berea eles be thee Bal 05 pti ete eS Hye, 2 Oe ie 
= > = - es » PE fi - LS sou : P, i A OET -i 1d ae “te 2 i IA 0) ‘om 5 > + t g ~ ? 4 
oo + Teer” UA hive thes oy rh ge’ re reve Tia Ed Ir ee ef Pau" "ER a Fe her, My eh va ef 1 pi Wen ae OO rhe < 
7 oa? s » Efe pees ate Nore ss “ay rw awe pe AS Te 20a tn EL yey bjar rA <2 _ nwa et = go? el í Viet tite 
Cd : As 4, y AESA A Takeo A ? a) PE oy Poewts Fle a Tsp € eII T | ASEJE A Siy RMA m acs > a bd 
i> o> Aha =i", 5 et <*> Cirt Pi t AS , MAPA 5 “er ’ E ee Lg “wea z SGA eee vd DET ep iin ae Ea e | ph, Pr an Ci fas 
S m, big me at bar og | ert. tly pera ATA a es Lrg EENAA yon: oy he CA Ag sy 1” Ia wag lid velo, * rote ea Sad ee > 
hee ot es ate oe ppt A Lede Ds 26 4 if ae ê or TAa MA va ae a dF sate » on AP x» PS ee ar EARN i es. Td „Ct 
P — -o> Pint oT Pt a ia in? APPR AA, vee ey OA DG sei ie EEA pet Aae piren TAT ae IGRA ome -5 = 
> MAP a ob Allg sear te Os tale 7° APA ATR 2 ea) oh 2 P LA dae Nene A ET 1d LER NG See * yo Se’ pA: i ee gene Con 
ee ee ‘ em AIRY pene + A AP . Ped ed aa La ant ™ ee ? oP. ro. A s vpne di” d a ae Pa =e" : ’ 
Se ae se are d > BENIS pact betel can ps LA te Pee nas Ry) et FIRN ae g Asin ape poly OE beta ASP SLEIN A A aL S e Line et ae 
A= eae, ae > l > Pears oe rene SLE hat eae m EE TS ay Wea) pee cee ace aa A é EA E Cr A Ehe 
d ; red E n i ee EDP bore 3 PETO t A PAR RS A IHLA prar na Pepa pe ioral S ETAP ee? D " y 
a n A eee j ; iS Print ee age Stein ys Pret Fore DCA oars lags peterson ates vzo EELEE pit gs yaar ee ge 
o 2 bd * p f “= ji me d A a 4 a he = > Y a*t 7 2h pi ott Peta oe f ot + can ‘ >. A a b Pr E E 4 
cfs er ae Be a ; pA ł P ~ epN rs Serres, Acar i. at Ber ieee A bead J SEPCI ped arr oh os aoz PaA a a a sr Tij ~ S" Hiir lary es 
— ps - — * P =- > m y r afn , - Po A s r boai sa y m ors t f r sut 4 - a 
er rs oF + HAT ve: dci e V aA I ae hen ee ope ort a”, a fy Oe ee an ore a Ps A he La ie Poth Age ky iF 46- aoe i go rs 
— > £ Pea a io d AT aA o4 . $ s" RN EAS eel ra; ~~ ` P ’ A A A aia PEETI Ad iv f y i Pa aee a S 
e A is Rete IAS E a 4 = Seti? + en seg ie pet Sa wid woe Ss IS <I Fras ma “fob? Pa” ae SU Aa Aas Oe oor os pets ahr ais AALEN Ta ae e Te X ye J 
+ = © > ha * Fe a d 4 A et P p Mid +P aa > = hae aot ale A E Fa ay all ert ep a air Y Waid e A oe, ranp PD ae a po ô 9 ro » 
35 neh tte Tae “ke = pt P ode S ad ee uel . dodd 4 Fon GP G a pt, Pn T of oy tls Cees -e UN pirt epa rd E el ga PEI aa el p20)" i porpre e - P 
. i e Pata alles ate ud Pa P | ae 4 ~~. pish sd naleg p, arto ‘wae ’ Fale oh he it a oe ae” 5 Ae phe e er wtp he ‘ 7% peu tedden Sy ** ptt OAA am” fe hn d 
at sere blads A a re -0 (els an eek ey ys PA. Ma >v» ah A rfa aea a "e exe gr A vo gd ah TETY TET AA i DA ia UTE S pa a -řad i ar ' 
Aca ot a ELAES _- P PEAS 7 tA FP ae it e Be te ah Pn tts E A wa T PE E AES N “— JŽ 7 o's" ke eS - AR e ‘ p b wat 
hay f pty ‘ + TRS al me n ays or ras T] Pici r sp’ i? m y T - a aie ~ $ Wey at Ad band tk ed JF e ~a E nag PS Jee >? a LS Py i iting sir f cn > 
: > ty Ire ~ izp at DOT one pe ee pr: “tae ed Sidaw< hb" TAE | Pe a ion oe rue EEA eE Kgl len o/s aan Pret Lew 7 oe T EA ll -i Arun ge ma or, * ta 
J 2 E . wt = DT AART -roS ró s pa X) mA- 2s A dan bi ag ae p p64 an A ns ot! thé yo sean . yia - BaT AR i A at a" ps Le ae 47" à ° ‘ re 
“>. EE PLAC sa a a at aS ee te pa o: er inan, af ee, RAES irk iep eA PS ope 
=< a ma ~ ba ~ Mar * 7 0 "e-s - A & eas r wS: á ¢ par å . Mir ".’. á = Jat E t a A r 
P a a Parte to Be Sen a ? ] aas pas 4 oy = Te eet z rE Ate prim kane r set A? ENG RS Lares a ee TS 4 ri dy F we pte F "eofn ott sg „ij A ag” -~ <r res e = 
P p y es i ae — a pa ds - : : ao a ot tà re A Nivel y= ee Si f TAA Yor. aS T Sey Cae mi 3 Taste H nn A7 ER es Ars eter Ffa a ate itp F's Y eT sen Ahim 3a ei e ar a ae nase 
a eee Pe = Ree A ES ae EE AR ERES OTA thier anh pe foie tol Aero pS 5 ecient oer Heal ba 
> i rn a lel er “fare PGMS TLAD, 288 lors Piss pom hott) eet ALAE Diote Vead, Soler ip AEE KP Port ne tah Sm pu Rell be | 
Tes, Pt, te San oe f E V EEI ae Da aE EATA E STAART Hef A PIEU EAA Sh we od RP ot Sb era Lene Sree, Gin a Ot 
eestor. > >...” of te Ao 3 zak AP A. Pat tet ral E >y at Ra DA eg ad è Sp TE, Pal ‘ cfeer ews” © -p . e yor Hr s+, Sor . ant” Wf 
-lie EO aag a S, anene a rye ald TTI aes a eh ey ty rs pl Tigh a ey a ye at Jee, + A ere e AT Cr =P aCe E Cl ae ees æ -P y pja 
por > ao 4 o act nese peg FAS 45 hs etd pup vty? uw, Rp A S D tS —preet WY iarr pe OTe Le MASE , w ot i Pt PP e mei ge T TOS a . - 
: » TOEA ta ite es a | 47 eer vy ~ BAe ba no gl gt Lae et yy ae > Ae 14 me aed 7 s PEN . . ~ a e t np oe Pe J y aay | lp § F aa b lot ot ole m le Pie; 
io gees a a sr Pad EASE Maag. Pet pyas iota? POT AA AET E Tat e S AT re Ae PT thon a Sae g py at DaT, eet a par ia ag. NSR ail Se Ae ~~ -r -4 J 
r  - -= P rP a vz. “oe Mise set? s.i r wy wd , -é oe ET ae P Duae es +r" Ag aru ar" F: prd =% « . aTi; "SR “aT? - pee da ve >. A 
EEE neler E A E EEA S ATADA ara AALE a Ta tpn A ph a eed ts oak 5. 
e-t pè atl sF (Pp >» eet he aT 15 ta? at? Jeo p RN e POr DE ae TA ee ar’ cart as i A > Sh een eo ire h a PP À a aw ?* Peat a -i Pa | ee 
nee pete oe het eee sie ta? plots enary A wou, Serer end age ply waa cet seo, et odd TON Ay by Fite Kast bond pt VAEA bees POTE P a een ta Poke 3 
cass 2 Foe ee tA ho ea St -n 7 ; Ei Decree Mer EIIE ATE me Per Tr Aan c? Ba a N > A la Mh er epee rat Dy ts = res ae eS he bara aia sf rs = Z% ra, mvi sy r 
m -o> - REIA OAOE 4 ome poet are fa emp crepes) ce DAEA Tye » PENAT pdd "4 AEN ss on Pte 4 AL Aiea moister: Es a a eden jape < w E - | fas ATT. pi 
— 4 Saas — ~~ SH. =< yt & + rhs FYE 554 ey des E an ae pens he a Cag oe pe Tae Te Ae ie am » aen Oty ig ba’, 0" deN pp -4 AEA TOAN > r miale iy 
Fal <, A EA ONES tee 4 a pad- 5 is tay os, | T= ne ond ya iy Te y 4 e e P" wae AP bbl ee a y J op -4+@ Fire T. as 4 noe Dara PTA dat Pure 
se OE a oe Boece: es eee iar ers Line ae BASA A AAT rte ta eyed aa! gi Sot ple et ato. op ein PA re Sepa tt 
* > r Aero ead = mA TET 3y 7 ae npp! r RE Fie de jar eyes vw Aer eee naar ee alee asl hampit DA A TENSY AeA ae rice’ age ar 2 pare! a 
a Ree wipta note A md co espe oarn ke na ar a ETAST mea one s Ne Pers sur ugh AIR EZ ALIENA RIOS ty ed). ty ; ty nar 7, ae _ r- 
Soe Saree be De e R, eh Pig ora s SAAT AA T a ered aE oie oRe al LS? eae en Sea's O TANF, pte Re 
OI IY e y — a OCs! - ta TS bt eel p> ¢ rv"? POC a et ir, va t d bns P d e plys , Aas” is We PA Ga oe" on D ath ou ri 7 Dei . ay & sve > T'e wr n A. en 
. BAT E Ap ei TEIP a EP bt he AES Sige! gorse oy at E ane ss) “Pet «67 ea* tats, ~ aes a aw, Tee aa ri bee ts ties A pi "iw oie? pe 
at or TOTARA E pera Ba cee ae aoe ge 18 Papo lt alo Pp et ae AE-S cpa Trustee, Bt APE IRS ed Pet ee toh To. as Pt ne, ee GE A ors 
dem eas aa ate thy ant = /¥ te i> ee Ee a The oi. a Ay COS Pe rae rt das OP oS Fig pune”, Peel ge | hewa . Vite s sel iad ove ae”, D SE Sr- oni 
AS SAGES EE A EE AA ESTA APA AAEE ALNAN AES A ERE PA DAD ie Peace. Ea S E EA ae 
4 - p T PAE Taf IA E EOE a E aN panaan arte avre » A Tog Che Aaah Ss, 2 G Pi DETI -4 — Pr ~ - a a - ie . 
e 2-9 o wees ts -r tawi Be sh PAA EA PA aon. EARNEST te Af 34 Fres Ap oi Fadet Ce eh Y » vied = ad PA rr pawe ve” a 
oE Ys EA ee TES 4A te FI LAL ah g ENRTP A Ey aP í- mi otue we et "Y gt fe TED P ¢ - +" > smen bP i wN s oe 
we eel Pe Sr eer er Na a Arg aa ade fi st"... "y TLE PA ms al i E = 5 re ‘yee Pee AL LS 2 Pz, ora? ~,/t— a? ue PF PRTA 
a2 Sa, Pet Sek ays? 79 vile ac ae ea ohana’ Chen ACW te Pie a", ory vee har om ar ee dr STS EE EDG FE >" oe si oe ST 
; Sse nee or os ae awe aR Pr rb tap eat re ee ee setae eR eee Sedge ties elon Le erste See ee i DACS 
savais ESSEE wie Ea es ea E ft ns ered fy Oe are kas eae ta R vet Pa o 4 E A -r = ont ae ry b 
e á ~ A g pru ‘ Je í ar s . is - he ‘ d pme w g ” e - — 
Oe ap. rn AS f e Fl ey e+» io at St har eta aoe ise Piet a if + FA Hehe aia AADA PU IA Poz Riles ' + P 
ap : yet Pie eae a A EAN CAM eats vore Tate we poeta Mt Ades yt ao e's gives 
ps $ = 5 e pt MISS a i ET pt oe MeT TAr - VI ox’ Kman ees p ma Ad a OA PET fad ae 
TERERAA as: Am Pe eA ie Stat et te Haay AAAA TES RA ZURI 
Le ove FP - T e ryg ; AE osgcel wr Ue pol on pee a A OLS ar APE 
eal = k TIS E” ye eo far ree Ae Pat ri . oa Ca -_ et 
Fae) D S a A See Tee i Page ‘en A g 4 ae hal eas ae win eto A Aus ae tan. 
-i a T en d D ~ oe & s. ‘2 , ‘yy \«! j Peat "p4 Pr Aa hey PO. y 
= SAGA IDE DA PSSE Saree Ue Santa en renra or ee So a Pope ve 
Patt? OO? nt a a ay wiv ee PA is ek I bing pei t5 4 mes F e Ee Wee ra sr T% 
Msani y Fee) a IE ate evr Eer LAE TE om AA Ms lye ae ; r aed ‘ 
a b \ Ss a? en re wi orp 8 g el ne ? ” o b 7 ie 4 A i 
‘ > SeS Pe ony 5 T oy? >e Besar iene ae eye {yt ts oN A a oe y 13° yy < a p 
~- r P -o Aet Pd ° p a } er a a oy kr ” r j / malt . r 5 si + 
Ji- HPA eh es ay q ms pre. one SS Lr BER P EAE ee etre osa Oea 
b e he è "PY TUN- " rn EN : ~ oe Lt ofa Fo ye Pret ve Erann pari y= jd 
"af RIA woe Mery ade Ae. NET DEI R E ed Carinae Wiese oe}. en) SA ty gan RA 
Fr Kent tga ze ea TR A SPPA it St i Pe Ts Fea 1 poral) wel ee et Lae ON] yr" t" 
ot, -g "a P -pF n r P ATT ATEL aed etre resent y PU e Fea 90" v Caid a P 
E Ses Soe pyr aT 5 T ee ry Sarat Sirah uate iste rig vy, aia ee Aree ay Th Oe oe 2 
ae Ice An dr oa T- A -= oe v sP T "a" or w. C ad ae Ey i . a 
Si Parse. Tig Fee ie a Sige ET mAn APS Or ae Te, Se abet hs 
- P > ip © ~~: -6 AT a + ety <a OO . Mea he sag 8 DOAN m 7 - ha 
ya oe Seed Sad A eer os ee one KS EE ort) ry NaF a abe Web, =a ee * be 2 
= Ae Selig ee and Pain ope Mere ee ee . Jot 
abet et pit ae voi il de aa ep eee rey a Pg et od a 
prey eer P 20 Rhi peis Poa d PAA — oü =~ y y” Js Sni d 
. dop” Tiat Pe te) ail. sois ye* 5 a. ms ars 
Yo PE R 22 yl, ty a, ew a my" 
+, SA fea aloe s ye LJ . . 
A» el ee e raw 
P ' 


af - 
| fire 3S 
ba el SUES 
4 ‘s. , a er a * 
ALUPA Pui os 5 
i tp ’ Viet. ae no Ad 
tee pe go BI i 
SAA Bare TEA A E 
oq =e Wi 7% eth bd etl Piei y AP T 
ia n oT mah A ER e, 
" wa “oc 


5 ne ee E Si <e 
at «lie s ē yy 5 SPRI OO 
Fa ee ets ESTAN tie ee ae oe 
5 —_ a r Į 3 wT ot? 
VT, ARSE Pmt foe Cee} Pets A a eS 
4 P rT} - ee? eae Oe, oo 
4 EEO A eP APELE eee add,” 
$ E A ’ Meson ties a touts ae 
= v Pi a b ae "3 a ga Arai b Pr 
PEELE AS agew inten siete 
= YE, Jaa 
ATRE y ater EARE s ASTE 
r — ‘> P 
z ve SA ae Go 


se 
~ an A E zy à res 
- y M a PERÁ y 
a Be pa a fa 
PZ paer PASE Ce A Deg r 
O Dette Fo 


EP . p 
e - ALE, -A 
om b J = ad om - 
ea ert a E rA T 
Hoe T a at toa 6 1 SRE 
y a w La “ a 
OP Pee EAS ES f; aS es fe 
pw + P a 4 n g iP" 
eagle SATP Dya nai: ATE AINT = lege 
-- - M, rS aT TA d ? - 
se: aw ted oe K A ERT p N Co ty ee Se of SP pe > tae 4 
d = b d fa e- A ; FE *~ po 2a aa ae. r , . 
ze gd ae, Tb? se a ae em tty Biappa cereal ete errs hy A Std SF, 
= Arey an ret gh pe a ra Tae a he oo pete Lig VS epee 
oa ne r eee ma meta, ed Aa ott r a AE = ae foe A p. SP es we 
- à A Ta E A b v aan <2 4 . y ’ p © Oy paw 
fa 5 . , Lets ET- rer i pase eh (a PA aeth af > e ri 
a a >+ A a a ENE g ee P sor EA 3 E Apr ele Oe id A EAN LT PS DLTI R Ad tne hd ë 
e r Fe a A Sat 3 fd aS at woe we Listed FAR ore rss A ee ay | Sf ar ron Pa of. Fis BASS: a 
-+ — a a 2. See Me m — . A anne Nak sbs per fo P r vey a? > ps e J ya + JF ne + s ve. at 
te TA ate gn i o~ wa OF es Set A Fd =< + Ps owe s ers cr ORTAR KEF om OAE RATIS Loe ED 
a fa r e Pg sr - - = - ad ` yp: gr * l id 
ort ca i ae sea Mfr tea ey op Pe, wee ae pe See! } A F = PAS prey fre adil Fea Loy eee te esc Se 
“ea N Ae E= P a a PA Ead ree ing oe Oe BS me os. ag A mna ea J Me Ono ede Ser 
alt ol Ai ado! aeniea ts eae d pests. q Bot odes Peas! Leg Art 5-0 ig hin EAAS gir oe ri >t 
> -a baat oo a ° = er 4 or. 
A D AN A A) IEA SS ee er ee Lees Cait ud fot > ae ep =e s E Ed gist ce > 
Ky - s PE ore s js ‘on! Fas Yow! “ee, ” Lurr T Psa PaE eats ot A : ft edd 
= Wep P Pp ol toe sys A bees Le AM E, vr <A. Pe he Po . “ity 
rth | Sie aoe mere tee A LOL A EAA tage . 
td | ; + < ~os AA ty DAA s A ORT ETA Aa est Chat red Ge sV ~ 
ay i rat: 2 a ~ > p” VO tote Say Sippel r afte AA Se ». 
bej . al yu r E T D faor AS K rer Se r " Af aid gh ge, Ph =~ 
Á ye f y = A .° Cot AAA MRG ETTIR TOn 
- ®- > = > 
: i zx Fp oe 4 er ie Ns pO Pts 
e r a PET. (2 b .v ‘ys ew o> 
Fg af, ON ee dg 5 ” Sipe oy 2 a 
? B EO TPP Y - Pt ote hee 
"a ” -s tem, Lhd seg ta 4p — s J D ~ PERIA 
j i ‘..+ “SE & y é Fa » - A 
MT, > i ean he = bP arr ae r az 
y ’ Y . ‘> -+ + S 
MAS Aeey yf at PE Siy À" od bee ie “ P č Va 
E . } j JE y Rra Yi gas soro pt erg 
5) < s - b5 iea 64 ° «+ . 
d <- En “ y Ser TT, 
<A ir T3 è Lh; F iep 
Taa . Ean ka 
aa E 


Digitized by Google 


i 


Digitized by Google 


INDEX TO VOLUME XLIV. 


*e es » 0 ? e a Pa. 
, e 9? 99 0 © e e 
Gd t.9. > Co TaS 
p è e a e Ld 
e o 
2 ee. o e 
o's = eo 2090 °”. 8 o’ oo oo 
e e r 
` es >’ e’, e Few o"? °? %e 
e e > s ee e 
on e ee %e ° e 
eect 


ELECTRICAL REVI ENY 


JANUARY 2 TO JUNE 25, 1904 
Articles marked * are illustrated ; (E) indicates ‘‘ Editorial ” ; 


(R) indicates ‘“‘ Review of Current Engineering Literature.” 


Abyssinian telephones.............c00c 008. 
Accident on the New York Elevated, an (E).. 
Accurate measurement of small] resistances 
with the Kelvin double bridge, the, by W. 
Jaeger, 8. Lindeck and H. Diesselhorst, 


translated by M. G. Lloyd*®........ 4, G4, 
Action of light on germ diseases.......... 
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Alternating-current induction meter (FP)*... 
Altermating-cuftent motors (E)............ 
Alternating-current railway motor, the, by 
Charles P. Steinmetz®.............. 215, 
Alternating-current railway system, the possi- 
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Automatic electric switch (P)®............. 186 
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Automobiles, improvement in electrice (P)*.. 265 
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Automobile train, an.... 2... 2. eee ee ee ee 477 
Automobiles and the hay crop (IF).......... 37 
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Baltimore, the conflagration at............. 247 
Battery, exciting fluid for (P)*®............ 989 
Behr mono-rail, the..............02 eee eeee T44 
Belgian Society of Engineers...............- 181 
Bell, new form of electric (P)%...........6. 187 
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Conversion Tables. Hering............ 868 
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and Handbook for 1904.............. 448 
Electricity and Matter. Thomson...... 671 
Essais Industriels des Machines Electri- 
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Fowler's Electrical Engineer's Year Book. 78 
Free-Hland Lettering. Wilson.......... 174 
Handbook for the Electrical Laboratory 

and Testing-Room. Fleming......... 746 
Hyde's Telephone Troubles and How to 
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La Telegraphie Sans Fil. Broca........ O71 
Lecons d'Electrotechnique. Janet...... $66 
Localization of Faults, the. Raphael... 366 
Locomotive Simply Explained, the. Lake. 273 
Maver's Wireless Telegraphy. Maver... 449 
Modern Wiring Diagrams and Descrip- 

tions for Electrical Workers. Horst- 

mann and Tousley...............00. 174 
Notes on Electric Railway Economics and 

Preliminary Engineering. Gotshali... 766 
Practical Lessons In Electricity¥........ . 174 
Simple Experiments in Static Electricity. 
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Telephony. <Abbott.............. 000008 217 
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Dolezalek 2es sisc isteach aw cee sa è S68 
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Machinery and Mill Work. Thurston.. 174 
Twentieth Century Handbook for Engi- 
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X-rays Simply Explained. Howgraye- 
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Roosters, means for controlling (P)*........ 302 
Boston Branch of tbe American Institute of 
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Breakdowns of electrical systems in England. 56 
Breakdown test of the Nernst lamp, a (E)... 762 
Bristol, England, switchboard fire, the (R)... 189 
British engineering standards committee..... 324 
British lnstitution of Electrical Engineers, the 273 
British National Physical Laboratory, the 
electrical work of the.......... ee ee 545 
British street rallways.......... ccc cece eee HOD 
Brush-holder (P)........00cc cee eee 367 
Bucholtz steam turbine, the............... . 191 
C 
Cable communications with Japan®......... 448 
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Cable ship on the Amazon, experience of a (R) 922 
Cable steamer Pacific, the (R)............2. 922 
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Caleulation of transmission lines, by Alton D. 
Adama oie Pia sot acne. bad A Oy ew 236 
Calendar of invention and discovery, a...... 271 
Canadian commission on electric smelting, re- 
port of “New 64 teeters tare eek Derk eee 938 
Canadian commission to investigate electric 
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Canadian electric railways...........0cc ees 174 
Carbon brush, a new type of...............- 928 
Carbon resistance, method of making (P)*... 485 
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Car heaters (BE)... .. cc ee ee ee ee eee $ 166 
Care and management of storage batteries (E) 129 
Care and management of storage batteries. by 
Edward Lyndon®..131, 169, 201, 249, 287, 317 
Cascade mounting of motors for plate rolls (R) 452 
Case School of Applied Science, the........ . 513 
Cat electricity causes catastrophe...... saran 219 
Cavitation in lubrication.......esese Sees 9 
Central Electric Supply Company’s power sta- 
tion, the (RB) 622665524-4 ee oe eee ewes 878 
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Central station heating, by W. H. Schott.... 254 
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Chesapeake & Potomac Telephone Company, 
the new general manager of the........ 517 
Chevres hydraulic station, near Geneva, the, 
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Chicago & Alton’s new line................ . T47 
Chinese telephone sign, a®...... .......- 442 
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Colored sign lamp (P)*®.........cc cee eeeee 408 
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Complete combustion of coal..........00c00. 564 
Complexities of the central station (E)...... 350 
Compound locomotives in France (R)....... 602 
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Conductivity of the atmosphere at high volt- 
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Conductivity of the atmosphere at high volt- 
ages, by H. J. Ryan®...........-.-. 362, 402 
Conductivity produced in rarefied gas by an 
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Continuous-current transformers (R)........ 790 
Continuous electrical service.. .....sssssosoo 284 
Contribution to the study of the electrical 
arc, a, by W. S. Weedon®............. 622 
Contribution to the theory of the regulation of 
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CONVENTIONS. 
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American Electrochemical Society...... 265. 
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Iowa Electrical Association........... . 702 
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National Electric Light Association.... 181 
National Association of Manufacturers of 
the United States...............06- 747 
National Electrical Contractors’ Associa- 
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National Electric Light Association..793, 811 
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Northwestern Electrical Assoclation..... 122, 
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Convention exhibit, a........ cc cece cece enes 705 


Cooper Hewitt mercury vapor lamp, by P. H. 


Thomas ...... E E eran gee S46 
Copper (CI) 3 23.056 35 405 kbs ed eo eee . 385 
Copper ores and their physical appearance (R) 336 
Cornwall canal, electrical equipment for, by 
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Cost of street lighting (R)......... cece .... 452 
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Dinner of the American Institute of Electrical 

Engineers, annual............. 181, 214, 293 
Diplomatic and consular service of the United 

States ......... ee en ee ee 181 
Direct-current systems of electric drive, by 
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SPEED VARIATION OF SHUNT MOTORS. 

The suitability of the shunt motor for driving machinery 
at varying speeds has frequently been set forth. There are, 
however, several opinions as to the best method of securing the 
desired changes in speed. As the speed of the motor is de- 
termined by three factors—the number of armature conductors, 
the strength of the magnetic field and the voltage applied to the 
armature—the speed may be varied by changing any one, or 
any combination of the three. 


Methods of Changing Speed. 


The simplest change to make is that‘of the field strength, the 


change being effected by varying the field current; though it 
may also be brought about by a change in the reluctance of the 
air-gap. But it has been held by many that this method, while 
ideal in theory, is of doubtful value in practice because of the 


difficulty of avoiding sparking at all speeds and also because 
this method calls for a motor several times as large as would be 
necessary if the machine were to be operated only at the highest 
speed, some declaring that for a change of speed of two to one, 
These 
arguments have resulted in the bringing out of several sys- 


the increase in the motor should be as four to one. 


tems in which one of the other factors is changed, either alone 
We have thus the multiple voltage systems 

In the first, the voltage ap- 
in the second, the armature 
has a double winding, making possible a change in the number 
These systems if 
used alone change the speed of the motor in steps and, moreover, 


or in combination. 
and the double commutator motor. 
plied to the armature is varied; 


of armature conductors connected in series. 


are more or less complicated. While the voltage at the armature 
may be varied continuously by means of a series resistance, this 
method is too wasteful to be considered except for temporary 
work, or for but slight changes in speed. On the other hand, 
the method of shunt control is efficient as well as continuous 
and simple if a sufficiently wide range can be covered. 


Wide Speed Range with Shant Control. 

In an article published in the London Electrician for De- 
cember 4, Mr. H. M. Hobart contends that it is possible to de- 
sign a motor which while not being too expensive will give a 
speed range of five to one. To secure this attention must be paid 
to the following points: the highest speed of the motor muat be 
somewhat less than the customary speed for a motor of equal 
output; the design should have as high a ratio of length of 
armature to diameter as is consistent with sparkless commu- 
tation, and the highest practical commutator subdivision must 
be adopted. : a i 


Standard Brash Position. 

Mr. Hobart makes a strong plea for adopting as standard 
for motors a fixed brush position at the geometrical neutral 
plane, as this is not only desirable for constant speed motora, 
but is more important for variable speed machines and essen- 
tial for reversible motors. ‘The author also believes that the 
speeds called standard to-day are too high and that a better 
machine can be built if a lower speed is decided upon, and a 
design calling for a long armature of smal] diameter is selected. 
He believes that the greater number of manufacturers are spend- 
ing too much on their low-speed motors and too little on their 
high-speed motors, because they do not recognize the importance 
of these points in design and are wont to lay too much impor- 
tance on obtaining as high peripheral speed as possible. In 
other words, Mr. Hobart believes that with a proper attention 
paid to the points mentioned, the shunt motor will give a wide 
tange of speed and will show no unfavorable condition, giving 
an ideal drive. 
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ELECTRICITY IN ILLUMINATION AND ITS RELATION TO THE 
FIRE HAZARD. 


Of the numerous standards for expressing the advancement 
of enlightened humanity, such as conditions of highways, meth- 
ods of taxation, property rights of women, commercial credits, 
or even the gallows, as cited in this respect by Armenius Vam- 
bery in his travels through Central Asia, there is none which 
appears to stand the test so well as that of artificial illumination. 
The Universal Adoption of Artificial Illumination. 

There is a sound economic reason why this should be the fact, 
because artificial illumination lengthens the productive day, 
until now, like the fiat of Joshua, the sun does stand still, so 
that almost every kind of occupation can be performed with 
equal facility whether the sun be in the zenith or below the 
nadir. 

Modern illumination differs from the early methods of light- 
ing, from the lucerne of ancient Rome to the tallow dips of 
our grandfathers, in that they merely revealed the presence of 
objects, largely by their shadows, like a certain type of Japanese 
pictures, and served to render the darkness visible, while the 
flood of artificial light under modern methods reveals minute 
details. 

Under such conditions, the hours after sundown were avail- 
able only to primitive occupations and duties which did not 
require close observation, but the later developments of illumi- 
nation permitted the exercise of occupations hitherto feasible 
only between sunrise and sunset. 

The Rewards for Artificial Light. 

Such has been the demand for better illumination, that 
those who have supplied that demand have been rewarded with 
the smiles of fortune. New Bedford whalers became independ- 
ent at forty. 

The refining of petroleum into illuminating 01] has estab- 
lished fortunes beyond the dreams of avarice. 

Gasworks have been proverbially mints in spite of the rivalry 
of kerosene, and in many cases the impediment of wasteful 
chemical processes of gas generation. 

Electricity an Essential in the Production of Artificial Light. 

It was into this fully occupied field that electricity intruded 
and immediately established itself as an essential addition, and, 
furthermore, developed the application of other illuminants to 
an extent far beyond the work of their own promoters. 

When New York was first invaded by electricity by the 
tower at Madison Square, whose coronet of arc lights cast 
shadows of the gas flames of the street lights upon the pave- 
ment below, there was consternation among the gas interests. 

A conference of gas magnates was hastily assembled for the 
purpose of evolving some methods of meeting the new rival, and 
the panic was for the moment almost thrown into a rout by the 
statement of one of their number who was the largest owner of 
gas stocks in the country, that the advances of electric lighting 
must be met with masterful inactivity. 

When pressed for reasons he said that electric lighting un- 
doubtedly had its limitations, but the very fact that at Madizsor 
Square and at other points there was stronger artificial light 
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would cause consumers of gas to require more light, and there- 
fore become better customers. 

Within a week from the time when electric lights were started 
in Madison Square two of the large hotels in the neighborhood 
ordered their gas regulators disconnected, and throughout New 
York there was a great demand for gas tips which would give 
larger flames. 

At that time began the introduction of more powerful kero- 


sene burners. 


The Influence of Artificial Light in Augmented Production. 

The influence of electric illumination as a factor of pros- 
perity in augmenting the amount of production can never be 
integrated from the numerous contributory causes, but the manu- 
facturer knows with that commercial keeness developed by com- 
petition that he must have electricity, or the “seconds” made 
under artificial light, which cost as much as “standards” for 
both raw material and labor, will be out of proportion greater 
than those of his competitors. 

The orthochromatic properties of electric light have stimu- 
lated decoration, especially in theatres where artificial light is 
always used. 

The absence of necessary provision for discharging the prod- 
ucts of combustion, as in a gas flame, has enabled the redesign- 
ing of lighting fixtures, leaving the artist free to place the 
source of light in direct relations to the space to be illuminated. 

The absence of vitiation of air has contributed to sanitary 
conditions; if it be correct that one four-foot gas burner impairs 
the air as much as the respiration of ten people, this improve- 
ment is indeed a notable one. 

The Safeguards in Electrical Illumination. 

Illumination without flame has permitted the use of arti- 
ficial light in many processes of manufacture, where the dangers 
of exposed flame rendered it formerly out of the question. 

lt is related that when a committee of the insurance associa- 
tion called at the Edison company’s office on Fifth avenue many 
years ago, they were shown the startling experiment of im- 
mersing a lighted incandescent lamp into oil; and it is main- 
tained that the experience of years has justified the broad purpose 
of that experiment to indicate the safety of electricity in arti- 
ficia] illumination. 

It is not merely a comparison of results of hazard with that 
of other methods of illumination, for it is applied in places 
where any other method of illumination is unfeasible. 

Its units have multiplied on itself in number and the scope 
of its applications is so broad as to tax credulity as to the extent. 
In all these places the full range of hazards known to insurance 
are met, and it is proverbial that most large fires destroy the 
evidence of their origin; but it is the universal belief of 
those most intimately connected with the installation and opera- 
tion of electric lighting apparatus that electricity is the safest 
means of illumination, and that its disparagement in this respect 
can not be sustained by facts. 

The Attitude of Insurance Underwriters. 
The value of the property devoted to electric illumination 
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is so extensive that the insurance reaches to a large amount, 
and it is a frequent complaint that the rates on such property 
are excessive in comparison with the fire losses sustained on 
such properties. 

The rejoinder may be made that if the rates are inequitable 
why is insurance carried? 

Under existing commercial methods, credits are based upon 
property, and a company is frequently obliged to use its credit 
in the event of large purchases of supplies, and a fund avail- 
able for the restoration of burned property would require the 
use of a large amount invested outside of the purposes of the 
business; in the case of a bonded indebtedness it is customary 
to protect the bondholders by assignment of the insurance to 
their benefit. 

Therefore insurance is necessary in the maintenance of a 
property of few units, but it is only equitable that the in- 
surance companies which receive the utmost from the state 
should in turn write the insurance upon a tariff based closely 


upon the results of experiences on fire losses. 


ACTION OF LIGHT ON GERM DISEASES. 

An interesting, though perhaps, at present unwarranted, ex- 
tension of the wave theory of radiation was suggested recently 
by a gentleman who has devoted much time to the study and 
propagation of electrical waves. In speaking of the use of 
Roentgen rays and other invisible radiations for the treatment of 
disease, he pointed out that, although these diseases are believed 
to be brought about by germs, they can not be detected by the 
microscope. Such germs must be exceedingly small, and it 
would therefore seem, fair to presume that'in size they are of the 
same order as the wavelength of the ray which affects them. 
Moreover, such germs may be supposed to be enclosed in a sheath 
or skin of more or less insulating nature. 


Action of Light Rays on Minute Organisms. 

Under such conditions, could not the effect of the ray be ex- 
plained by the assumption that the germs respond to a certain 
wave-length, and have electric currents set up in them, which, 
if the tuning were accurate, would be sufficient to cause their 
destruction? Working on this hypothesis, the investigator should 
endeavor to determine just what particular wave-length is most 
effective with each disease, and by the use of proper screens, 
eliminate all others, as in this way the maximum effect on the 
disease would be secured, with the minimum effect on the other 
tissues. Possibly the physician of the future will have a com- 
plete set of screens, each designed to let through a certain wave- 
length, and used in treating certain disease; and it would only 
be a logical step from this to classify such diseases by the 
length of wave to which the germ is in tune. This classification 
would not only be scientific, but most helpful to the unfortunate 
victim, to be able to designate his affliction by a letter or a 
numeral rather than the long unpronounceable non-memorizable 
names now in use. 
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SINGLE-PHASE ELECTRIC TRACTION. 

On another page of this issue will be found a description of 
the electropneumatic traction system developed by Mr. Bion J. 
Arnold, of Chicago, Ill., the well-known consulting engineer, 
and president of the American Institute of Electrical Engineers. 
It will be seen that a single-phase motor is employed, the 
compressed-air machinery being used as an auxiliary for starting 
and for carrying the car over such portions of the track as are 
not equipped with the electrical supply system. 

Mr. Arnold has been a consistent advocate of the use of 
alternating-current motors for traction purposes for some years 
past, and he claims the distinction of being the first to run a 
car by means of a single-phase motor. It is greatly to be re- 
gretted that the deplorable accident on the eighteenth of Decem- 
ber last, which destroyed his motor, made impossible the public 
test which was planned for January 1. 

The difficulty in the use of alternating currents for traction 
purposes has been the poor starting qualities of polyphase induc- 
tion motors and the number of conductors required ; the inability 
of single-phase induction motors to start without auxiliary de- 
vices, and the undesirably low power-factor of these types. While 
in the latter respect synchronous motors are better, they are 
even poorer starters than the induction motors. As regards the 
alternating-current commutating motors, it is only recently that 
such machines have been thought at all feasible. Mr. Arnold’s 
work has consisted in adding to a single-phase alternating-current 
motor an auxiliary device which will supply its deficiencies and 
improve the condition of operation, the auxiliary device in this 
case being compressed air. Thus, two old rivals were to be har- 
nessed together, and the advantages of each secured to supply 
the deficiencies of the other. 


a 


. THE NEW YEAR NUMBER OF THE ELECTRICAL REVIEW. 

The next issue of the ELECTRICAL REVIEW will be the New 
Year Number, containing the annual review of progress in elec- 
trical science and application during the year just closed. As 
has been our custom, we will present in this issue a number of 
reviews of the various branches of applied electricity, prepared 
by specialists in each subject. It is the aim to make each of 
these as complete as possible, so that the workers in any field 
may find there a record of the progress in other fields, which, 
owing to the great development in their own subjects, it has been 
impossible for them to follow. 

It is also well, at least once a year, to take stock, as it were, of 
our progress, not only in order that some definite idea may be 
gained of the profit and loss, but that a clear conception may be 
formed of the trend of matters, with a view to outlining future 
policies. This phase of the question will not be neglected in our 
reviews. 


A HAPPY NEW YEAR. 
To our host of friends scattered throughout the entire world, 
we extend the compliments of the season and wish them a 
happy and prosperous New Year. The year just closed has been 
noteworthy for the general prosperity and the substantial ad- 


vance made in all lines of electrical manufacture and develop- 
ment; and indications point to a continuance of these condi- 
tions. We trust that, as the year advances, this forecast will be 
verified, and that all engaged in electrical enterprises will reap 
a full share of a rich harvest. 
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THE ACCURATE MEASUREMENT OF 
SMALL RESISTANCES WITH THE 
KELVIN DOUBLE BRIDGE. ' 


BY W. JAEGER, S. LINDECK AND H. DIES- 
SELHORST. 


The construction of small resistances as 
described by K. Fenssuer* in 1890 has 
become of great importance, especially in 
relation to the exact measurement of heavy 
currents. About 400 resistances between 
0.01 and 0.00002 ohm have been verified 
at the Reichsanstalt in the last seven 
years, and most of these are correct to 
within a few hundredths of one per cent. 

The accuracy obtainable in the com- 
parison of such small resistances is wide- 
ly underrated; as a matter of fact it ap- 
proaches the accuracy obtained in the 
measurement of higher resistances. Since 
no detailed information on this subject 
has yet been published, it is reported here 
in detail. 

In the Reichsanstalt the Kelvin double 
bridge has been used from the beginning 
for resistances under one ohm. ‘The re- 
sistances whose measurement is here de- 
scribed comprise principally standards 
from 0.1 ohm to 0.0001 ohm, whose values 
have been used in division 2 for a num- 
ber of years in testing resistances sent 
in. Once a year these standards are de- 
termined in terms of the one ohm stand- 
ards of division 2, and the latter at the 
same time accurately compared with the 
standards of division 1. It was desired 
to supplement these determinations by 
other independent determinations made 
at the same time by other observers, and 
thereby obtain a check on the agreement 
obtainable in the measurement of small 
resistances. 

For this purpose W. Jaeger and H. 
Diesselhorst made a careful measurement 
of the resistances referred to, in Decem- 
ber, 1901, in division 1, and S. Lindeck, 
in February, 1902, in division 2. ‘The 
first. set gave opportunity to test the avail- 
ability of a Deprez-d’Arsonval galvanom- 
eter (furnished by Siemens & Halske) for 
this purpose. ‘The two series of measure- 
ments differ, as explained later, in the 
method of applying the correction term 
which appears in the formula for the Kel- 
vin double bridge. This paper is accord- 
ingly divided into the following sections: 

1. Small resistances and the Kelvin 
double bridge in general. 

2. Measurements of December, 1901, in 
division 1. 


sanstalt. Abridged translation from Zeitschrift fiir 
Instrumentenkunde, by Morton Githens Lloyd, Ph.D. 


2 Zeit. f. Instrumentenkunde, x, p. 425. 
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3. Measurements of February, 1902, in 
division 2. 

4. Comparison of two sets with each 
other and with previous measurements. 

5. Appendix. 1. Sensibility of the Kel- 
vin double bridge. 2. Applicability of 
the Deprez-d’Arsonval galvanometer to the 
measurement of small resistances. 
SMALL RESISTANCES AND THE KELVIN 

DOUBLE BRIDGE IN GENERAL. 


The diagram of the Kelvin double 
bridge is given in Fig. 14. Here A and 


Fic. 1.—Tae KELVIN DOUBLE BRIDGE. 


B designate the small resistances to be 
compared, a and b the ratio coils, d the 
connecting resistance between A and B, 
œx and B the auxiliary ratio coils. ‘The 
current in the galvanometer is zero if 


A a 4 d B 
B b B apta 
0d a g. 
a a 


If the auxiliary ratio coils « and B be 
in exactly the same proportion as the main 
ratio coils a and b, the eauation reducea 


Fria. 2.— ARRANGEMENT OF APPARATUS IN 
MAKING MEASUREMENTS. 


to the form corresponding to the ordinary 
Wheatstone bridge 
Bt BSS 26 

If x and £ are not exactly in this pro- 
portion, a correction term enters, whose 
importance is greater the smaller the re- 
sistances to be compared, and the larger d 
becomes. d can not be reduced indefinitely, 
as there must always be some resistance 


1 W, Thomson, Phil. Mag., xxiv, p. 149 (1862). 
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in the connection between A and B; for 
the resistance of the standards is not taken 
between the ends of the current terminals, 
but is defined as the value between the po- 
tential terminals. 

Sir William Thomson was the first to 
make use of such potential terminals 
(l. c.). Defining the resistance of a body 
as he did by the junction of two potential 
terminals with two current terminals, von 
Helmholtz! has proven that the resist- 
ance is not changed by using the potential 
terminals for current leads and using the 
current terminals for potential. Appa- 
ratus may sometimes be arranged more 
conveniently by making use of this 
theorem. ‘The interchange of current lead 
and potential terminal on one side only 
is, however, in general not admissible. 

With resistances not too small (down 
to 0.01 ohm) it is not hard to make the 
correction term negligible by avoiding 
unnecessary resistance in the connection d 
and choosing for x and £ resistances 
nominally in the ratioa : b. In accurate 
measurements of resistances of 0.001 ohm 
and smaller, however, allowance for this 
correction must be made and its value 
accurately determined. There are several 
ways of doing this, and as a check, differ- 
ent methods were used in the two sets of 
measurements. 

II. —MEASUREMENTS IN DIVISION 1. 

In order to apply the correction, it is 
necessary to know the ratio « : B. This 
was determined in division 1 by an auxil- 
lary measurement which followed directly 
after the main observation. By breaking 
the connection d, reference to Fig. 1 
shows that we have left an ordinary 
Wheatstone bridge in which the ratio 
A+ «a B + £8 is given by the ratio 
es. Oi 
To make use of this, it is convenient to 
write formula (1), by a slight transforma- 
tion in the form 


a a d B + B 
B T B œ&+Bß 
A + x a = 
Gee z F. fi 


In the correction term B may be neg- 
lected in comparison with 8, and since 
e K aie r aA Ai Bit a po we may 
a D 


also write 
A a d _ 
an y (1— A+B » ) (2) 
where 
Ash ae oD 


Lane 4 (3) 
w is determined by the auxiliary meas- 
urement above mentioned. In addition, 
d and the other connecting resistances 
must be determined. This is done by 
direct deflection of the galvanometer. 
The arrangement of apparatus is shown 
in Figs. 2 and 3. Fig. 2 shows the com- 
parison of resistances nominally equal. In 
this case the ratio coils (100 ohms each) 
are arranged so that they may be: inter- 


changed without disturbing the shunt N , 


(or N, as the case may be). The con- 


nections are made by the flexible cords / 
and m which terminate in the mercury 


1H. von Helmholtz, Pogg. Ann., Ixxxix, p. 353 (1853). 
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cups, and by crossing these the ratio coils 
are interchanged, and a second observa- 
tion made. By taking the mean of the 
two observations, the effect of any in- 
equality in the ratio coils or the cord con- 
nections is eliminated. Fig. 3 shows the 
comparison of unequal resistances. Here 
there is no interchange, and the connect- 
ing cords become unnecessary, but the 
ratio a : b must be exactly known from 
other measurements. ‘The potential ter- 
minals of the small resistances, A and B, 
under comparison, are indicated. 

All of the resistances are made of man- 
ganin, and are used in baths of petroleum, 
whose temperature is observed. ‘The ar- 
rangement is sometimes simpler and more 
convenient if use be made of the theorem 
of Helmholtz, above mentioned; with re- 
sistances of 0.01 ohm and greater, experi- 
ence has shown that the mutual substitu- 
tion or interchange of potential terminals 
and current terminals may be made on 
one side only without affecting the meas- 
urement. The measurement may be di- 
vided into three parts, which will be con- 
sidered separately, viz., (1) connecting re- 


Fie. 3.—CoOMPARISON OF UNEQUAL RE- 
SISTANCES, 


sistances and leads; (2) the ratio a : b 
(the principal measurement); (3) the 
value of the correction w (the auxiliary 
measurement). 

1. Connecting Resistances and Leads— 
In this regard, stress must first of all be 
laid on the requirement that in making 
the necessary changes in the bridge be- 
tween the individual observations, the 
values of the connecting resistances must 
not be altered. Attention must be paid 
particularly to the places where binding- 
posts are used, as at the potential ter- 
minals of the small resistances. If an 
accuracy of one part in a million be 
sought, care is necessary even with a re- 
sistance of ten ohms, and great caution 
is required with one ohm. On this ac- 
count, the connection between A and B 
is made by a thick piece of copper (d in 
Figs. 2 and 3) which rests in two mercury 
cups. It adds but little to the resistance, 
and in changing the bridge from the main 
to the auxiliary observation, it can be 
taken out without touching any of the 
other apparatus. 

(To be continued.) 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY—V. 


NOTES ON PROGRESS IN EUROPE AND 
AMERICA. 


BY JOHN B. C. KERSHAW. 


Ozone und Its Utilization for Water Purification. 

The success of Messrs. Siemens & 
Halske in obtaining funds for the erec- 
tion of two ozone water-purification 
plants in Germany at Schierstein and 
Paderborn, respectively, has revived 
interest in this use of ozonized air; and 
in many quarters it seems to be thought 
that this is an absolutely new application 
of electrical energy. The following notes, 
however, will show that Messrs. Siemens 
& Halske have not been the only pioneers 
in this application of electricity. The 
Andreoli form of ozonizer was experi- 
mented with by the inventor in London 
in the years 1898-99; and in the latter 
year figures were published showing the 
results obtained with this ozonizer, when 
the ozonized air was applied to the puri- 
fication of Thames water. Still earlier, 
or in 1897, the Tindel & van der Steen 
ozonizer was being tried upon a fairly 
large scale for the purification of river 
Seine water in Paris, and a concession 
was obtained from the municipal council 
of that city in connection with these 
trials. 

In 1898, M. M. Marmier & Abraham, 
the inventors of yet another form of 
ozonizer, commenced to experiment in a 
similar manner with the town water 
supply at Lille, as this city was then 
suffering from a typhoid fever epidemic; 
and very full reports of the chemical and 
bacteriological results obtained in these 
trials appeared in most of the foreign 
technical journals in 1899 and 1900. 

The Vosmaer-Lebret ozonizer is also 
now being experimented with at Schiedam 
in Holland for the same purpose—water 
purification—and Professor van’t Hoff 
has stated that this system of purification 
will probably be applied in the near 
future, to portions of the town water sup- 
ply of Rotterdam. Experiments of a simi- 
lar kind have also been carried on in 1901 
and 1902 at Lea Bridge, near London, 
in connection with the East London 
Water Company’s supply. 

These facts and dates prove that many 
inventors and experimenters have at- 
tempted to solve the problem of water 
purification by means of ozonized air. 
The fact that water can be sterilized in 
this manner is well established, and it 
is necessary to emphasize the fact that 
the problem to be solved is not a scientific 


one, but an economic one. Most of the 
trials and experiments referred to above 
have failed, because the costs of treat- 
ment were excessive; and if Messrs. 
Siemens & Halske have succeeded at 
Schierstein and Paderborn in rendering 
the ozone treatment a commercial success, 
it will be by careful attention to the 
£ s. d. side of the problem. 
Tin. 

The writer gave some details in the 
ELECTRICAL Review of March 14, 1903, 
concerning the electrolytic methods of 
recovering tin from tin scrap. The fol- 
lowing are notes bearing on this subject 
which have come into his hands since the 
earlier paragraph was. written and pub- 
lished. 

The Bremer-Metallwerke at Hemelin- 
gen, Germany, has started a works for the 
treatment of metal residues and ores 
(presumably by electrolytic and metallur- 
gical methods combined). The plant for 
the recovery of tin from tin scrap will 
form an important branch of the new 
works. In Austria the Chem-Fabrick 
Elektron, of Pfaffstitten, and the firm 
of Schefftel, of Floridsdorf, near Vienna, 
recover tin from waste tin scrap. In 
these Austrian works the electrolyte used 
is a ten to twenty per cent solution of 
caustic soda at sixty to seventy degrees 
centigrade. One dynamo generating 800 
amperes at eight volts suffices to strip 
100 to 125 quires of tinned sheets per 
week. In England, Bachelor & Company, 
of Birmingham, and two other firms are 
stated to be engaged in the industry, and 
the competition for raw material, espe- 
cially from Germany, is stated to be very 
keen. This confirms the fact published in 
the earlier note, to the effect that Ger- 
many is drawing some portion of her sup- 
plies for the seven factories of this de- 
scription operating there from the United 
Kingdom. A new company has also quite 
recently been registered in London for 
the purchase of a factory carrying on the 
same business. The new company is called 
the British Electric Separating Company 
and has a capital of $30,000. The works 
taken over is situated at Swansea in South 
Wales, which would appear to be a good 
centre for this industry. In time not 
only every country, but every large city 
will doubtless possess a tin-stripping fac- 
tory; for the value of the recovered metal 
is fairly high, and a small plant would 
not require excessive capital to erect or 
carry on. As before pointed out, the 
collection of the waste material is the 
most troublesome and expensive part of 
the business; but in large cities, with a 


well-organized dust and scavenging de- 
partment of municipal service, the col- 
lection of all tin cans from the refuse 
should prove a source of revenue to the 
public funds. 

The writer has not heard of any tin- 
stripping factories being at work in New 
York, or other city of the United States; 
but doubtless one or more such factories 
are in operation, and details will be re- 
ceived by him with pleasure from those 
interested in this branch of electrometal- 
lurgy. 

Peat Fuel. 

In a note published in the ELECTRICAL 
Review of February 28, 1903, the writer 
gave some details of the Jebsen process 
for producing charcoal from peat—a proc- 
ess that 1s in operation at Stangfihorden 
in Norway. The Jebsen process is based 
upon the removal of the water from the 
crude peat by mechanical pressure, and 
by heating in hot air tunnels; the par- 
tially dried product from these two opera- 
tions is then carbonized in retorts of spe- 
cial construction, heated by internal elec- 
tric resistance coils. The Jebsen process 
has received much notice in the technical 
press, and according to a recent report the 
resulting peat fuel sells at the high rate 
of $5 per ton. The apparent success of 
this process in Norway has had the usual 
effect of stimulating attention to the sub- 
ject in other countries; and the question 
of utilizing portions of the immense peat 
deposits of Ireland in a similar manner 
is now attracting much attention. An elec- 
trical process for treating peat, exhibited 
recently in operation upon an experi- 
mental scale at Messrs. Johnson & Phillips 
Works, at Charlton, in Kent, has in conse- 
quence received unusual consideration at 
the hands of the editors of the London 
technical journals; and the space devoted 
to this process would appear to have been 
in about inverse ratio to its merits. 

The Carmichel process differs from the 
Jebsen process in the use of the electric 
current, not for heating purposes, but to 
break up the water (remaining in the peat 
after partial drying) into its constituent 
atoms; and it is claimed for the process 
that this electrolytic action of the cur- 
rent not only removes the remaining 
water, but also helps to disintegrate the 
fibres of the peat and thus prepare the 
way for the final briquette-making opera- 
tions. The preliminary drying in the Car- 
michel process is effected by centrifugal 
machines; the half-dried mass is then ren- 
dered conducting by the incorporation of 
certain chemicals, and electrolytic action 
is brought into play by the insertion of 
electrodes at various points in the mass. 
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No definite information was given at 
the demonstration referred to, of the kilo- 
watt-hours required to dry one ton of peat 
in this way, and in the absence of this in- 
formation it is of course impossible to 
arrive at any reliable opinion upon the 
future of the process. The writer is, how- 
ever, inclined to class the Carmichel proc- 
ess with other processes foredoomed to 
failure. The use of the electric current 
to remove water from material which con- 
tains roughly between twenty and thirty 
per cent of it, even after passing through 
centrifugal machines, would certainly not 
prove remunerative, even with the kilo- 
watt at the low charge of $5 per annum. 

Assuming that a potential difference of 
five volts is sufficient to give the required 
current through the mass of peat, a sim- 
ple calculation shows that 8,760 kilowatt- 
hours would only decompose 588 kilo- 
grammes of water. One ton of partially 
dried peat contains on the average twenty- 
five per cent of water (raw peat contains 
from fifty to seventy per cent water), and 
therefore at least 4,400 kilowatt-hours 
would have to be expended to remove this 
water from the final product, which would 
then weigh only 0.75 ton. The cost of 
electrical energy for the drying process 
would consequently be over $3, and would 
nearly equal the sale value of the peat 
fuel when finally obtained. It is there- 
fore extremely unlikely that the Carmichel 
process will solve the peat fuel problem. 

* — e 
An Electric Thermostat. 

Mr. Horace Darwin recently exhibited 
at a meeting of the Physical Society an 
electric thermostat. The thermostat shown 
at the mecting was made for Lord Berke- 
ley, and is similar to one made for the 
spectrograph of the twenty-four-inch re- 
fractor of the Royal Observatory, Cape 
of Good Hope. The vessel, the tempera- 
ture of which is to be maintained con- 
stant, is surrounded by oil contained in 
a bath. In the oil are placed two heating 
coils, through which electric currents pass. 
By automatically controlling these cur- 
rents the temperature of the oil, and con- 
sequently of the inner vessel, is kept very 
nearly constant. The control is effected 
by means of a Wheatstone bridge in the 
outer oil bath. This bridge has two oppo- 
site arms of copper and two of manganin, 
so that it is only balanced at some defi- 
nite temperature. Its deviations from 
balance affect the position of a long hori- 
zontal boom attached to the suspended 
coil of a galvanometer. The position of 
the boom determines the greater or less 
descent of a “hit or miss” arm which is 
periodically raised by a rotating cam, and 
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can only fall to its lowest position when 
the galvanometer boom is to one side and 
allows it to pass. This position of the 
boom corresponds to a fall of temperature 
of the controlling bridge. Thus the po- 
sition of the “hit or miss” arm at its low- 
est position depends on the temperature, 
and it is the variation of this position 
which regulates the amount of current 
passing through the heating coils. When 
the “hit or miss” arm is at its highest 
position the galvanometer boom is abso- 
lutely free to move to its position of 
equilibrium. We may call the two coils 
the intermittent and the premanent heat- 
ing coils. At every rotation of the cam 
the “hit or miss” arm is lowered, and if 
it passes the galvanometer boom a key 
is closed and a current passes through 
the intermittent heating coil. Thus the 
frequency of the intermittent current de- 
pends on the temperature of the oil bath. 
The duration of the time that the key is 
closed also varies, it may be long or very 
short. Every time the key is closed a 
movement takes place which increases the 
duration of the next closure of the key. 
The arrangement of the mechanism is 
such that when the temperature is steady 
the “hit or miss” arm will pass the gal- 
vanometer boom as many times as it is 
stopped by it in a given time. The cur- 
rent passing through the permanent heat- 
ing coil is also automatically regulated; 
if there is not enough heat passing into 
the coil this current is gradually in- 
creased. This is done by cutting out re- 
sistance coils which are in series with the 
permanent heating coils. The cam which 
moves the “hit or miss” arm is driven by 
a worm gear and any suitable motor, and 
the oil is kept thoroughly stirred by a 


fan.—London Mechanical Engineer. 
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The Sibley Journal of Mechanical 
Engineering. 

The Sibley Journal of Mechanical En- 
gineering, published at Cornell Univer- 
sity, Ithaca, N. Y., for November, 1903, 
is an elaborate memorial testimonial to 
Dr. Robert Henry Thurston. A well- 
executed half-tone photograph makes a 
becoming frontispiece for this memorial. 
The literary contents include a bio- 
graphical notice by William Kent; con- 
tributions from prominent engineers; a 
testimonial entitled “Our Friend,” ‘by 
John H. Barr; an article entitled “Dr. 
Thurston’s Work in Sibley College,” by 
H. J. Ryan and R. C. Carpenter; an 
article entitled “The Literary Work of 
Dr. Thurston,” by H. Diederichs; and a 
partial list of papers by Dr. Thurston. 
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Photographing Alternating-Current Wave-Forms with the 
New Duddell Oscillograph. 


NE of the most important of elec- 
trical scientific instruments re- 
cently developed is the Duddell os- 

cillograph, and it is filling an important 
place in the equipment of electrical light- 
ing, power and manufacturing plants, as 
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By Frank C. Perkins. 


ter inches by six and three-quarter inches, 
falls by gravity down a slide or wooden 
tube so that the spots of light from the 
mirrors of the oscillograph on the stand 
within, which are vibrating horizontally, 
trace out on the plate the required curves. 
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Fie. 1.—DUDDELL OSCILLOGRAPH UsING FALLING PHOTOGRAPHIC PLATE. 


well as the leading technical colleges in 
this country and abroad. It is particu- 
larly valuable at the present time on ac- 
count of the great extension of the use of 
single-phase and polyphase alternating 
currents in power transmission and rail- 
way work, and a knowledge of the shape 
of the alternating-current wave-forms is 
of great importance. 

The accompanying illustration, Fig. 1, 


me 


Fig. ee mee Swine SYSTEM. 
shows one of the latest Duddell oscillo- 


graphs, using a falling photographic plate. 
A photographic plate, three and one-quar- 


With this apparatus the plate is caught 
in a bag below and a rotating mirror is 
provided which allows the wave-form to 


slide, several bags being provided for the 
purpose, the slide being introduced at the 
top, resting on a catch ready to be re- 
leased at any moment desired. The os- 
cillograph is noted in Fig. 1 in the case 
through which the vertical slide passes, 
and a small motor is also seen rotating 
the mirror in order that visual observa- 
tions may be made previous to exposure. 
As soon as the operator notes that the 
curves in the rotating mirror are those 
desired or are of special interest to be re- 
corded, he releases the catch and this 
allows the plate to fall and a permanent 
record is made on the negative which is 
absolutely free from personal errors. An 
arc lamp is provided in the hood with 
hand-feed mechanism as a source of light 
to produce the best photographic records. 
This apparatus is used in combination 
with several forms of oscillographs, as 
the high-frequency double instrument and 
the single and double permanent magnet 
instruments, the latter being used for 
studying high-tension circuits of from 
10,000 volts to 15,000 volts. 

In the accompanying illustration, Fig. 
2, may be seen the arrangement of the 
Duddell oscillograph as constructed at 


Cambridge, England, by the Cambridge 


Fig. 2.—DUDDELL OscILLOGRAPH Usine MovinG-PIcTUuRE FILM CAMERA. 


be examined visually for making the ex- 
posure. 

With alternating currents of fifty or 
sixty cycles per second, the height of the 
slide is such that the mean speed of the 
plate when exposure is being made is 400 
centimetres per second. Bags and clips 
are used for introducing the plates into 
and removing them from the vertical 


Scientific Instrument Company, Limited, 
with a cinematograph camera attached 
which produces continuous curves on a 
moving film as shown in Fig. 8. This is 
a record taken on a moving picture film, 
showing the potential difference and cur- 
rent curves of an alternator and indi- 
cating the effect of switching on and off 
a high-tension feeder, a portion of the film 


being removed from the centre. As will 
be seen in illustration, Fig. 2, the moving 
picture film camera is placed in such a 
position as to take the place of the fall- 


ing plate. The diagram, Fig. 5 shows 


Fie. 4.—OscILLOGR Pu RECORD OF POTENTIAL 
DIFFERENCE CURVE OF INDUCTOR ALTERNA- 
TOR, FREQUENCY 97 PERIODS PER SECOND, 
SHOWING COMPARISON WITH JOUBEST POINTS. 


the optical system employed in order to 
make the curves visible and obtain a 
photographic record, for the oscillograph 
mirrors are very small, measuring only 
one millimetre by 0.3 millimetre. The 
arc A is the source of light, C represents 
the condensing lenses, C’ another con- 
denser and I a negative lense, forming a 
parallel beam nozzle. A slit S is pro- 
vided, measuring fifteen millimetres long 
and one millimetre wide, and M repre- 
sents the oscillograph mirror, while c is 
a cylindrical lens which converges the 
image of the slit into a small spot at P. 
The image of the source of light A is 
focused on the mirror M; P and M being 
at the conjugate foci of the cylindrical 
lens. In some instances a single lens is 
employed in place of the condensers C and 
C and I. - 

An instrument has been devised for pro- 
jection work and in this case the dia- 
phragm S is circular and about five milli- 
metres in diameter and the cylindrical 
lens c is omitted from the arrangement. 
A photographic drum instrument has also 
been designed, and when this is used a 
reflecting prism is used between the slit 
S and the lens I. The curve, Fig. 4 is 
a record of an inductor alternator of a 
frequency of ninety-seven periods per sec- 
ond. The small crosses on this potential 
difference curve show the comparison of 
the oscillograph record with Joubert 
points, the latter falling almost exactly 
upon the curve throughout its entire 
length. 

The cinematographic film camera com- 
bined with the oscillograph is particularly 
valuable for taking long records, which 
are of great value during investigations 
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covering a considerable period of time, 
as when motors are running up to speed, 
when alternators are being placed in paral- 
lel and when noting the surges which 
may occur in switching on and off cables 
with the apparatus shown in Fig. 2. Long 
films may be obtained of the type shown 
in Fig. 9, of 150 or 200 feet if desired, 
the moving picture film being diiven at 
a uniform speed past the exposure aper- 
ture by means of a small one-sixth- 
horse-power motor. An automatic brake 
and starting lever are found of value to 
avoid waste of film, the latter® being quick- 
ly stopped and started when desired in 
this manner. 

The vibrating system employed in the 
Duddell oscillograph is indicated in a 
simple manner in diagram Fig. 3, M rep- 
resenting the vibrating mirror, N and S 
the north and south poles of a powerful 
magnet, which is a permanent magnet 
in some instruments and an electromag- 
net in others. The two strips of phosphor- 
bronze $ s are two parallel conductors 
which pass over the pulley P, a light spring 


Fig. 5.—DIAGRAM OF ARC LAMP, CONDENSERS, 
SLIT MIRROR AND POINT OF LIGHT, SHOWING 
OPTICAL SYSTEM. 


balance being attached to the latter, the 
periodicity of the oscillograph being varied 
by varying the tension. These strips are 
held in position at the top by a bridge 
piece L and are clamped on the block K, 
at the bottom, and each strip passes 
through a separate gap in the magnetic 
circuit, the clearance being only 0.038 
millimetres. A viscous oil is used in 
these gaps and the surface tension of this 
oil holds a small lens in position, the lat- 
ter at the same time keeping the oil in 
place, the movements of the strips being 
damped by the oil. 


Fic. 6.—FALLING PLATE OscILLOGRAPH RECORD 
OF POTENTIAL DIFFERENCE CURVES OF A Two- 
PHASE ROTARY CONVERTER, INDICATING IR- 
REGULARITIES DUE TO SPARKING. 


It is stated that the natural period of 
vibration of the loop and mirror, which 
is turned about a vertical axis, is 0.0001 
of a second in the high-frequency instru- 
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ments and the damping effect of the oil 
is said to be so great that accurate results 
are obtained with frequencies of over 300 
periods per second. The instantaneous 
value of the current is proportional to the 
lineal displacement of the spot of light 
reflected by the mirror, and the spot of 
light oscillates to and fro as the current 
is varied, tracing a straight line. 

The photographic plate is moved in a 
direction at right angles to the direction 
of movement of the spot of light and in 
this way an image of the wave-form is 
produced. By vibrating or rotating a sec- 
ond mirror so as to impart to the beam of 
light a uniform motion proportional to 
time in a plane at right angles to the plane 
of vibration of the beam due to the cur- 
rent, the spot of light will trace out on 
a stationary screen the potential difference 
or current curve by interposing this sec- 
ond mirror in the path of the beam of 
light. Such a rotating mirror is indicated 
in Fig. 1, as well as in Fig. 2, driven by 
a small electric motor. 

The double high-frequency _ oscillo- 
graph has a magnetic field produced by 
an electromagnet having eight coils, 
series-connected, in pairs, the terminals 
being arranged for various connections 
so that it may be excited by a current 
of 25, 50 or 100 volts pressure, or by 
placing a 110-volt eight-candle-power 
lamp in series with the field coils it may 
be excited from a 200-volt circuit. As 


J SWITCH 


Fig. 7.—CoNNECTIONS OF DOUBLE PORTABLE 
OscILLOGRAPH. 

the magnetic circuit is saturated there is 
no need of adjusting the exciting current, 
a change of one per cent sensibility be- 
ing produced only by a change of four 
per cent or more from the correct value 
of the exciting current. This instrument 
may be used as a voltmeter by placing a 
resistance in series with the strips, and 
by shunting the strips it may be used as 
an ammeter. On account of the high 
sensibility of this oscillograph and its 
very short periodic time, from one eight- 
thousandth to one ten-thousandth of a 
second, it is very well suited for research 
work and is largely utilized in technical 
schools. 

Both single and double permanent 
magnet oscillographs have been designed 
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at Cambridge, the latter having the ad- 
vantage that two wave forms may he re- 
corded simultaneously, although the 
sensibility is somewhat less than that of 
the former. Both of these instruments 
have the advantage of requiring no direct 
current for magnetization and are always 
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$.di>? 
`~ 


` t] Pare +s) 
: i» ane 


. i > - - 
- ; x 
(ME ME SE E DR DE #8 SE DU] i O O A a a a a a a O A ew: 
x, E A Eua i: bad 
a ee ee BE PR Ea a eT OE LO ge E 
a ee ee ee Eee eee Se eee ee 


A 


Movine-PicTURE FIM 


ELECTRICAL REVIEW 


wave-form. It has also been stated that 
by having a flat topped electromotive 
force curve instead of a peaked curve, the 
light per watt of an alternating arc or 
luminous efficiency has been found to be 
between forty and fifty per cent higher. 
Mr. Field’s paper before the Glasgow sec- 
tion of the Institution of Electrical Engi- 
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CAMERA, NOTED IN Fia. 2, 


SHOWING CURRENT CURVES OF ALTERNATOR, INDICATING EFFECT OF SWITCHING ON AND 


OFF A H1@g-TENSION FEEDER. 


ready for use, and the damping is correct 
at the ordinary temperature of the room, 
no thermometer being necessary, as there 
is little or no change in the prepared 
damping oil over the whole range froin 
ten degrees centigrade to twenty degrees 
centigrade. The periodie time for both 


the single and the double permanent mag- 
net oscillographs is one five-thousandth 
of a second, which is twice as long as that 
of the high-frequency instrument, but still 
short enough to. give accurate re- 
sults at all of the ordinary frequencies. 
Fie. Y shows the connections of the 
double portable oscillograph, BC being 


Fie. 9.—ALTERNATING-CURRENT AND POTEN- 
TIAL DIFFERENCE CURVES OF A ROTARY CON- 
VERITER, SHOWING RIPPLES DUE TO ARMATURE 
TEETH. 


the terminals to which the voltage wires 
are to be connected; A and © being con- 
nected to the terminals of the shunt for 
current wave-forms. This instrument has 
a rotating mirror, the necessary resist- 
ances and an incandescent lamp, the beam 
of light from the lamp being focused on 
the oscillograph mirror, from which it is 
reflected on a sereen, forming a bright 
spot. which vibrates horizontally. The 
mirror is rotated bv hand and the move- 
ment of the spot is observed in the 
mirror through eveholes, a rubber eve 
shade preventing extraneous light from 
entering the instrument when in use. 
The oscillograph is extremely valuable 
for carefully studving the wave-forms of 
alternating-current apparatus, and the 
information is of importance to those in 
charge of this class of apparatns. The 
wave-form has a great effect upon the 
efficiency of alternating-current motors 
and transformers, and often an economy 
mav he effected by the choice of a suitable 


neers shows the seriousness of some reso- 
nance effects which are very striking. The 
breakdown of high-tension and extra high- 
tension cables, it is said, is often due to 
definitely avoidable resonance conditions, 
which may be carefully studied by means 
of the photographic wave-forms. 

Fig. 9 is a record of the direct-current 
potential difference curve of rotary con- 
verter shown below and above the poten- 
tial difference curve between one slip ring 
and one commutator brush indicating the 
ripples due to the armature teeth. 

The oscillograph is in reality a moving 
coil galvanometer and the variations of 
wave-forms can be observed and recorded 
as they occur, while irregular, non-peri- 
odie changes in potential difference or 
current can be recorded with equal ease, 
whether the circuit be a direct or an al- 
ternating-current one. The indices are 
spots of light sufficiently small and 
intense for either visual observation 
or for photography. The possibility 
of taking two or more wave-forms 
simultaneously is also of great value, 
as it is extremely interesting to 
note the wave-forms of the current in 
a given circuit. and at the same time to 
be able to note the difference of potential 
between anv two points on the circuit. 
There is no question but that this instru- 
ment will be verv extensively used in 
the near future with the great develop- 
ment of alternatine-current installations. 


Cavitation in Lubrication. 

At a recent meeting of the British 
Physical Society, a paper was read by Mr. 
S. Skinner, on “Cavitation in Taubrica- 
tion.” The experiments deseribed arose 
from made when deter- 
mining the refraetive index by means of 
Newton rings. These rings are obtained 
when a liquid is run into the space bhe- 
tween the lenses, Tf. now, where the 
liquid has been introduced, the upper lens 
he rolled on the lower, the observer sees 
a crescent-shaped space following the cen- 
tral dark spot. This crescent is verv 
bright, provided the illumination be sufi- 
ciently oblique. Tt is a vacuous or vapor- 
filled space, for, when the motion of roll- 
ing ceases, the liquid flows into the space 


an observation 


pe 


and completely fills it. The effects are 
more pronounced the more viscous the 
liquid. The cavities which are formed 
must be produced either by splitting the 
liquid itself, or by tearing it from the 
glass surface. 

Some experiments were made to imitate 
an actual case of a fully lubricated axle 
rolling under a bearing. For this pur- 
pose a thick dise, with its edge worked 
to a spherical surface of curvature equal 
to the radius of the dise, mounted on an 
axle, was arranged so that the lower part 
of the dise dipped into the oil bath, while 
a flat piece of glass rested on the upper 
edge of the disc. As the dise rotated, 
oil was carried around so that the point 
of contact of the disc and plate was 
maintained copiously lubricated. On ro- 
tation, it was seen that a cavity was formed 
on the side where the edge of the dise 
was moving away from the plate. The 
size of the cavity depended on the rate of 
rotation. In ball bearings completely im- 
mersed in oil, experiments showed that 
there must be a small cavity near the 
point of nearest approach of each ball 
to its neighbors, and also to the surface 
on which it is running. As the friction 
of the bearing is the viscous friction of 
the oil, it follows that the friction must 
he considerably reduced by the formation 
of these cavities, which are filled with 
relatively non-viscous vapor. The high 
lubricating property of oils owes its origin, 
not only to their superior viscousity, but 
also possibly to the facility with which 
cavities may be formed in them. 

ae 


Fog Prevention by Electricity. 

Sir Oliver Lodge recently received a 
letter from Mr. J. W. Bradley, city engi- 
neer of Westminster, London, England, 
asking whether it would not be possible 


to devise an arrangement applicable to 
street arc lamps. so as to permit a dis- 
charge of electricity at a large number 
of points into the air, and thus prevent 
or disperse fogs. In reply, Sir Oliver 
thinks the suggestion practical, but states 
there would be much difficulty in securing 
adequate insulation. If this could be 
guaranteed, the matter would be compara- 
tively easy. The potential should be about 
100,000 volts, and as the quantity is small, 
very little power would be required, pro- 
vided, of course, leakage could be avoided, 
In the Liverpool experiments, Sir Oliver 
used voltages over 100,000, and could 
draw sparks four inches long; but a small- 
er voltage would do if there were walls 
or other earthed surfaces in the neighbor- 
hood. Although the fogs are due to in- 
complete combustion, reform in this mat- 
ter will take some time, and, meanwhile, 
fogs are a nuisance. Fogs at sea and in 
harbors come in a different category, but 
it is quite appropriate to attempt to deal 
with them. There is, however, no more 
difficulty in dealing with one than the 
other, and, in fact, the thicker the fog, 
the more easily it is dealt with, for only 
adequate arrangements are necessary for 
the genuine supply of electricity into the 
air. 
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STANDARDIZATION OF CONSTRUCTION.' 
BY F. 0. POLK. 


I take it that the subject, “Standard- 
ization of Construction,” may be inter- 
preted to mean not so much as to what 
shall constitute standard construction, 
but as to whether construction should be 
standardized and how such standardiza- 
tion can be brought about and made 
effective. 

As to the first proposition, “What 
should constitute standard construction ?” 
we will not attempt to answer, for the 
reason that I believe no one person is 
capable of, nor should presume to tell 
this convention of what standard con- 
struction shall consist. Not that we do 
not have among us capable engineers and 
construction superintendents, but that all 
of us, in our experiences and operations, 
have been confined to more or less local 
fields with comparatively short periods of 
observation under various conditions. 
For these reasons we are incompetent to 
propose methods which shall be the stand- 
ard and guide of us all, and be applied 
upon all occasions, circumstances and con- 
ditions under which a company may be 
operating. 

The conditions under which the nu- 
merous telephone companies have been or- 
ganized and are now operating are so 
varied that I feel safe in asserting that 
it is an impossibility for any one to for- 
mulate a set of specifications or plan of 
construction which would be applicable 
in all cases and in accordance with which 
all companies could practically and suc- 
cessfully operate. Some one says it is not 
necessary that these specifications and 
plans be made up in detail, but only cover 
certain general facts or principles which 
would apply in all cases and which, if 
conformed to, would be practical and re- 
sult in universal benefit. 

All right; we will start with an article 
which enters into and forms the founda- 
tion of construction of all modern plants 
in the majority of cities having a popu- 
lation of 35,000 and upward—under- 
ground conduit. 

There is the single duct, multiple duct, 
clay conduit, iron pipe, cement line pipe, 
cement conduit, paper conduit, creosote 
wood, etc., all of various sizes and shapes, 
laid in a variety of ways, all in use, and 
all giving satisfaction to the parties using 
them. Which shall be standard, and how 
shall it be laid? Here are the manufac- 
turers, each telling us his is the best, 


1! Abstract. of a paper read before the Interstate Inde- 
pendent Telephone Association, Chicago, December 9, 
1903. 
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cheapest, most durable. We can not use 
them all and at the same time have an 
effective standard. I am sure if we 
adopted one of the above as a standard 
and proceeded to utilize it as such, it 
would not remain the cheapest very long. 

Go to the next article, which enters into 
the construction of all plants, whether 
large or small, modern or antiquated— 
poles. Shall they be cedar or chestnut? 
White cedar or red cedar? Northern 
cedar or western cedar? Cypress or tama- 
rack? Shall they have four-inch tops 
or five? Six or seven? Eight or nine? 
Or even greater? What height shall they 
be, twenty feet or sixty? I can con- 
ceive of circumstances and conditions 
under which any of the above would be 
applicable. Which, then, shall be made 
standard and adhered to upon all occa- 
sions ? 

Now, as regards wire. There are iron 
and copper, both of varying gauges. 
Neither can be made the standard at pres- 
ent, for there are conditions under which 
either may be judiciously and success- 
fully used, both with various gauges 
within certain limits. 

There is cable. Of what sized wire 
shall it consist? What insulation? What 
capacity? What character of sheath? We 
can not specify to which of the many 
qualifications it shall conform and say it 
must be universally used. I remember 
visiting a town a short time ago of less 
than 10,000 inhabitants and the manager 
taking pride in telling me that he had an 
underground cable system, cable up to 
conference specifications, and all that. 
This system extended about four or five 
hundred feet from the office, cable of 19 
gauge wire, 0.08 capacity, 500-megohm 
insulation. The specifications were good 
if the cable had the qualities enumerated, 
and should be required in certain cases, 
but in the particular instance cited the 
manufacturer simply used these qualifi- 
cations for an excuse for charging an 
exorbitant price for his goods. Cable of 
22 gauge wire, 0.12 capacity, would have 
served just as well and operated as satis- 
factorily, and cost less money. 

We could go on through the list of 
construction material, such as cross-arms, 
cable-boxes, terminals, protectors, hard- 
ware, etc., and meet with the same situa- 
tion and reach similar conclusions to 
those outlined. In view of the above facts 
it is certainly clear that it would not be 
safe or wise to say, at the present time 
at least, as to what shall constitute stand- 
ard construction. 

Going to the next proposition, as to 
whether construction should be standard- 
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ized? Certainly, if it is practical and 
possible to do so. Under present con- 
ditions I do not believe that it is either 
possible or practical to have a standard of 
construction in the independent telephone 
field. The primary reason for this belief 
lies in the fact of there being such a large 
number of separate and distinct organiza- 
tions constructing and operating each 
with its individual and personal ideas 
which it insists upon following, regard- 
less of results for good or evil thereby in- 
flicted upon its neighbor; also the fact of 
the large number of manufacturers and 
supply houses from whom it is possible 
to purchase material and equipment, pre- 
cludes the possibility of an early standard- 
ization. All of these manufacturers pro- 
duce certain articles which are good and 
which any operating company could wisely 
purchase. As a large number of these 
manufacturers produce articles of the 
same character and for the same purpose, 
but of a different type, the possibility of 
standardizing them is prevented, for the 
present at least. Also, owing to the re- 
cent developing of the business, independ- 
ent telephony is in its evolutionary stage. 
New ideas and inventions are being 
brought forth, we might say almost 
daily, which prove to be improvements 
over previous materials used. We should 
not, therefore, retard the progress of 
these improvements for the sake of keep- 
ing to a standard. Whenever we reach a 
time when this evolution seems to have 
reached its zenith, if it is possible for this 
condition ever to arise, this will be the 
opportune moment for standardization. 

Although it appears that the time is 
not ripe for our complete success, the 
question arises, “What can be done to 
make our progress more rapid, that we 
may reach our aims as quickly as possi- 
ble?” At the present time, there is no 
doubt large sums of money are wasted on 
account of the lack of uniformity. We see 
companies being constructed and operated 
under conditions as favorable for one as 
the other, yet one is more successful than 
the other. Usually the causes which bring 
better results for one than for the other 
can be traced to its method and character 
of construction. In fact, failures due to 
faulty construction have been narrowly 
averted. It therefore seems that al- 
though we may not be able to bring about 


uniformity we should begin to formulate | 


plans that would enable and prevent our 
weaker brethren from coming so near to 
failure and bankruptcy. 

Another feature which makes it very 
important for us to have some general 
methods, is on account of the necessity 
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of enlisting new capital in the field. A 
promoter obtains a franchise and com- 
pletes all the necessary preliminaries for 
beginning the construction of a plant. 
The conditions are all good, and if the 
proposition is properly managed there is 
no doubt of the venture proving success- 
ful. The promoter goes before the capi- 
talist with his prospectus. The capitalist 
is very favorably impressed, but before 
taking final action he calls upon an en- 
gineer to make a technical report. This 
engineer possibly may have had large ex- 
perience, but in a limited territory under 
certain conditions. The conditions in the 
prospective new field may be extremely 
favorable, but entirely different from those 
with which he is familiar, and would call 
for entirely different modes of construc- 
tion from those with which he is familiar. 
The result is he applies his methods to 
the new field and makes a very bad show- 
ing. The capitalist turns down the propo- 
sition. This is a state of affairs which 
is wholly wrong, and unfortunately very 
often happens. 

It seems to me that if we had some 
national organization board, composed of 
experienced and practical telephone engi- 
neers and construction superintendents, 
made up from representatives from all 
parts of the country, familiar with all 
the conditions and operating features in 
their various localities, to whom financial 
men and investors could call upon for 


advice, results would be more satisfactory. 


This organization necessarily could not 
act as a body in all of these cases. How- 
ever, it could have a standing committee 
whose personnel would be of its best and 
most experienced men; these men to be 
broad and liberal in their views. ‘These 
parties to keep an eye upon the new propo- 
sitions coming up in their respective 
territory. The operating owners and 
managers in these various sections or terri- 
tories to be kept advised to thia active 
representative of the national organiza- 
tion in their territory; acquaint them with 
the fact that they could feel at liberty at 
any time to call upon this member for 
advice. This member, in matters to which 
his attention is called, to only act per- 
sonally in trivial or unimportant cases. 
All important matters brought to his at- 
tention to be referred to the general com- 
mittee, and especially all new proposi- 
tions or large ones calling for new and 
large investments. In thia way the new 
investor, or new opeyator, would have 
a means of knowing where he could turn 
at any time for advice which would be 
conscientiously and intelligently fur- 
nished. By this means, we would eradi- 
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cate that most persistent evil standing in 
the way of successful and rapid progress 
‘of independent telephony at the present 
time—individual personality. The suc- 
cessful issue of a proposition to-day de- 
pends too much upon the personality of 
one individual, who persists in carrying 
out his own personal ideas regardless of 
the judgment or advice of associates. 

You will probably say, “What if the 
new promoter does not turn to your com- 
mittee, and if not, what means has your 
national board or committee of asserting 
itself ?? It can do this; if the new organizer 
or promoter called upon outside sources 
and his prospective investor was incom- 
petently or illy advised, your committee’s 
active representative would immediately 
bring the matter to the national body’s 
attention, and its national officers could 
take the matter in hand and take it upon 
themselves to see that the proper parties 
were properly advised; and by intelligent 
and dignified procedure show wherein, 
from whom and in what manner the ill 
advice had been given. It would not be 
long, I believe, until irresponsible and in- 
competent individuals would lose their 
prestige; especially in operations of any 
magnitude. I realize that we are deviating 
somewhat from the course indicated by 
our subject. Nevertheless, I believe vou 
will agree with me in the impracticability 
of accomplishing the results contemplated 
by our subject, for the present at least, 
and at the same time agreeing that such 
results ought to be accomplished. In the 
meantime, we should be doing something 
to help bring about the desired end, when- 
ever the opportune moment does arrive. 
It therefore occurs to me that what we 
should work for at present is to elimi- 
nate personality and strife between our- 
selves and get the better results which 
are bound to come from united or com- 
bined action. 

The question then presents itself, “How 
shall we get the united action, or results 
which shall be the best all can furnish ?” 
This I believe can be done something after 
the plan I have indicated. It possibly 
will take time, perseverance and consider- 
able labor on some one’s part to put the 
machinery in motion. The officers of our 
various associations and trade publications 
could work it out and in time have the 
machine in successful operation. In order 
to obtain membership in this national or- 
ganization, candidates should be very 
carefully chosen, and entrance to it very 
closely guarded; only persons of certain 
minimum number of years of actual ex- 
perience and practical construction and 
maintenance of telephone properties should 
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be chosen. Its membership should pre- 
dominate with practical engineers and su- 
perintendents of construction, and not 
with owners and investors. These men 
to be chosen on account of their broad 
experience, broad views and strong per- 
sonalities, who could be relicd upon to 
give proper advice without fear or favor. 
The expense of the maintenance of such 
an organization should not be great and 
could be maintained by the various tele- 
phone associations. I believe the results 
that would be obtained from the opera- 
tion of such an organization or bureau 
would do more toward bringing about 
standard methods of constructing and 
operating telephone properties than any- 
thing else that could be done at the pres- 
ent stage of development. 

The problem which confronts the pres- 
ent construction engineer with most fre- 
quency is that he is called upon to con- 
struct a plant complete; required to ac- 
complish certain fixed results and put the 
system upon an operating basis for a speci- 
fied amount. A large number of items 
of cost of promotion and organization over 
which he has no control are incurred, and 
as these increase the amount allowed for 
construction is decreased. Then arises the 
necessity not of following standards and 
specifications, but of using judgment as 
to the best that can be accomplished for 
the means available. Therefore, good con- 
struction at the present time is not so 


much an attribute of following fixed 
standards and plans as it is the result of 
individual personality, of being able to 
meet the local conditions in the best pos- 
sible manner, using the best materials 
directly at hand and keeping well within 
the amount of means available. 
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Black oxide of manganese, though fre- 
quently accompanying veins and deposits 
of silver ore, is not an indication of the 
presence of silver in ores containing the 
manganese. There are many manganese 
deposits with barely a trace of silver. In 
some silver mines the manganese is bar- 
ren, and with its accompanying minerals 
constitutes the gangue of the vein. 

ee eee: 
Electric Club Journal. 

The Electric Club, Pittsburg, Pa., an- 
nounces that it will issue an illustrated 
monthly magazine to be styled the Elec- 
tric Club Journal. The first number will 
appear February 1, 1904. The immediate 
purpose is to put into permanent form 
the engineering papers and technical dis- 
cussions that form a regular part of the 
work of the Electric Club. In addition to 
this the journal will also publish other 
material of special interest and value to 
members of the club. 
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A LETTER FROM B. J. ARNOLD. 


ANNOUNCING THE LOSS BY FIRE OF HIS ELEC- 
TRO-PNEUMATIC TRACTION SYSTEM. 


- 


To THE EDITOR OF THE ELECTRICAL REVIEW: 


As many of your readers know, I have 
persistently advocated the use of the alter- 
nating current directly in the motors for 
electric railways for several years (see 
Transactions American Institute of Electri- 
cal Engineers’ joint meeting with the Brit- 
ish Institution of Electrical Engineers, 
Paris, August 16, 1900; Niagara Falls con- 
vention, August 24, 1901; Great Barrington, 
Mass., June 19, 1902, and New York, Sep- 
tember 26, 1902). By referring to the dis- 
cussions which took place at these meetings 
and to the technical papers, it will be found 
that there were few, if any other, advocates 
in this country of the alternating-current 
motor for railway work until recently, and 
that those who supported it abroad advo- 
cated the use of three-phase currents until 
within the last few months. Since my an- 
nouncement of the principles of my system 
before the Great Barrington convention, the 
development of the single-phase alternating- 
current railway motor has made remarkable 
strides, both in this country ana abroad, and 
while at that time it had few friends, the 
development has been such since that it now 
seems destined to take its place as the lead- 
ing railway motor, thereby effecting a revo- 
lution in electric railway work. 


Many of your readers also know that, 
since announcing the principles of my sys- 
tem before the Great Barrington convention, 
I have refrained from giving out any further 
information regarding it, giving as my 
reasons therefor my desire to test the sys- 
tem thoroughly before making further public 
statements regarding it, and then to present 
a full and complete description of it, to- 
gether with the results of its operation, in 
the form of a paper before the American 
Institute of Electrical Engineers. Consist- 
ently pursuing that policy, I have conducted 
my experiments privately and at my own 
expense, and had so perfected my apparatus 
that I had hoped to be able to celebrate the 
incoming of the year 1904 with a public 
demonstration over twenty miles of railroad, 
which would conclusively prove that the 
single-phase electric railway is not only op- 
erative, but efficient and less in first cost 
and operation than any system now in vogue, 
not meaning to imply thereby that the sys- 
tem which I have developed was necessarily 
the only system or the best system, for only 
time can prove the correctness or incorrect- 
ness of such statements, but that it was a 
system which would successfully do the 
work, and the system which was first de- 
veloped and first to be put in actual opera- 
tion upon the first electric railway in the 
world especially built for single-phase alter- 
nating-current motor operation. 

That I would have made a demonstration 
on January 1 was a certainty, to me, until 
December 18, when I learned by telegraph, 
while in New York, that the car barns lo- 
cated at Lansing, Mich., of the road upon 
which I had been experimenting were com- 
pletely consumed by fire at four o’clock that 
morning. The fire apparently originated 
from a stove in the engine house and was 
communicated so rapidly to the car barns 
that it destroyed a steam locomotive and 
two new cars built for my system, as well as 
my experimental locomotive, thus leaving 
me unable to make the demonstration as I 
had planned. In view of the fact, however, 
that the single-phase electric railway is now 
receiving so much attention at the hands of 
engineers and inventors in many parts of 
the world, and that I believe that the year 
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1904 will be an epoch-making one, marking 
the revolution from the direct-current to the 
alternating-current motor for railway work, 
as well as the beginning, on a large scale: 
of the displacement of the steam locomotive 
on railways by the use of a substantial form 
of overhead construction rather than the 
third rail, and from the further fact that I 
can not get another machine ready in the 
near future, I have concluded that I will 
give to the technical press a record of my 
work up to the present time in order that it, 
and the system which I have developed, may 
be properly weighed in comparison with the 
work and systems of others, leaving the 
more complete description of the system and 
the results of its operation to be presented 
at a later date before the American Institute 
of Electrical Engineers. 

In January, 1900, I rode over the coun- 
try between Lansing and St. Louis, Mich., a 
distance of about sixty miles, with a party 
of gentlemen who desired to build an elec- 
tric road between these points. This trip 
resulted in my advising them that the terri- 
tory was such that I believe the road should 
be built as economically as possible, and in- 
asmuch as they desired me to assist finan- 
cially in its construction, I told them I 
would do so provided I was allowed to con- 
struct the road in accordance with certain 
ideas that I then had in mind, for by such 
construction the first cost of the road could 
be kept sufficiently low to warrant its con- 
Struction, and that if it were built on any 
one of the systems, standard at that time, 
the advisability of building it was question- 
able. The result was that on April 23, 1900, 
a contract was entered into wherein I un- 
dertook to build and equip the road. Engi- 
neers were at once placed in the field to 
locate it, and after the plans were sufficiently 
completed, the grading, bridging and track 
work of twenty miles of the road followed, 
and this much of the road was completed 
to such an extent that steam trains were put 
in regular operation over it about November 
15, 1901. 

For financial reasons the completion of 
the road was delayed, and in the meantime 
the development of my system was taking 
place and the parts being perfected in differ- 
ent offices and shops. 

Since it was my intention to experiment 
with pressure as high as 15,000 volts on the 
working conductor, all of the line material 
had to be specially designed, but the work 
progressed to such an extent that the over- 
head and line work of twenty miles of road 
was practically completed and ready for op- 
eration about December 15, 1902, and the 
power installed, so that experiments began 
in March, 1903. On June 15, 1903, two trips 
were made. each about three miles long, 
with my first experimental machine. On 
the first trip seven persons were carried 
and on the second trip thirteen persons were 
aboard. 

The result of the experiments with the 
first motor proved the correctness of the 
theory and that the machine would work. 
Inasmuch as it consisted of but one some- 
what crude electro-pneumatic motor, it was 
impracticable to get full and efficient tests 
of the system, and it was thought best to 
conduct no further experiments until a com- 
plete new double-equipped truck could be 
perfected. Not being connected with manu- 
facturing esta»lishments. I have been com- 
pelled to develop this system under trying 
circumstances, necessitating the construction 
of parts in different shops and assembling 
them at far distant points with crude facili- 
ties. This fact. combined with the financial 
difficulties that have arisen, and the neces- 
sity of my having to give the main part of 
my attention to other matters, have been the 
causes of the delay in completing the road 
and the system. 

A new double motor equipment, in the 
form of a locomotive, was finally built and 
brought to perfect working condition on the 
evening of December 17, and it was this 
locomotive, with the necessary instruments 
for testing purposes, that was destroyed by 
fire the following morning. Since it is going 
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to be impracticable for me to get a new one 
constructed for some time, I have thought 
best to state the facts as outlined above, and 
give to the technical press a description of 
the apparatus and the road, reluctantly 
omitting the records of operation and the 
tests which I had hoped to have accompany 
any future statements I made, but which 
through “the irony of fate’ must now be 
left for the future. 

I hand you, herewith, a hastily prepared 
description of the road and the system, 
which I trust will be found sutuciently com- 
prehensive to interest your readers. 

Bion J. ARNOLD. 

Chicago, December 26, 1908. 
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Destruction by Fire of Some of the 
Property of the American Insti- 
tute of Electrical Engineers. 

The total destruction by fire on Decem- 
ber 28 of the printing house of McElroy 
& Emmet has resulted unfortunately for 
the American Institute of Electrical En- 
gineers. The last two forms of the No- 
vember number of the Transactions, 
which had just been placed on the presses, 
the forms containing the catalogue of 
membership and the mailing lists, are lost. 
All the electrotype plates of vol. xx (a 
supplementary volume to vol. xix, and 
containing the papers from September to 
December, 1902, inclusive, and just about 
to be run off the press) are lost. The 
electrotype plates of vol. xxi (containing 
the papers from January to June, 1903, 
inclusive, the folios of which were being 
changed preparatory to printing), are 
lost. In addition to these losses, there is 
the further loss in type of all the pages 
of vol. xxii (containing the papers from 
July to December, 1903, inclusive). 

The Institute office has on file final au- 
thors’ corrected copies of all these papers, 
so that nothing has been lost that can not 
eventually be reproduced. It will, how- 
ever, involve considerable labor and time 
to straighten out matters before the papers 
and discussions can be reset, proofs read, 
properly paged and electrotyped. 

Members of the Institute can appre- 
ciate the delay and annoyance caused by 
a fire of this nature; a fire that affects 
not only the printed papers and discus- 
sions of the Institute, but also the mailing 
lists. The loss of the mailing lists will 
no doubt result in some of the Institute 
mail matter going astray. but it is hoped 
that under the circumstances the member- 
ship will not be exacting. 

Means will be adopted immediately to 
recover from this unfortunate experience, 
and as soon as matters can be straightened 
out the Transactions and other printed 
matter will be issued promptly. 

There may be some salvage from the 
wreck, but the amount of this salvage can 
not be determined until the insurance ad- 
justers have finished their work. 
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The Arnold Electro-Pneumatic Railway System, Its Application 
and Experiments Therewith in Connection with the 
Lansing, St. Johns & St. Louis 


ROAD-BED AND TRACK. 

HE Lansing, St. Johns & St. Louis 
T Railway was originally projected 
to extend from Lansing, the capi- 
tal of Michigan, northward through St. 
Johns, Alma and St. Louis, a distance of 
about sixty miles, but up to the present 
time only that portion extending from 
Lansing to St. Johns, a distance of twenty 

miles, has been constructed. 

This road was built in accordance with 
steam railroad practice with easy grades 
and curves, so that steam locomotives 
could be operated over it until such time 
as electrical equipment could be put upon 
it; the idea being to complete the road in 
such a manner that it could be utilized 
for both freight and passenger service, 
and thus secure all the business avail- 
able from the territory through which it 
passes. 

The road is equipped with sixty-seven- 
pound T-rail, laid on ties spaced two feet 
apart between centres, and as alternating 
high-tension current was to be used but 
one of these rails was bonded with thirty- 
eight-inch 4/0 bonds extending entirely 
around the splice bars. 

Since it was impossible to secure rails 
from the rail manufacturers in time, 
rails and splice bars were secured from 
one of the leading steam railways, and 
this necessitated the adoption of a sup- 
ported joint and a long bond, as there 
was not room under the splice bars for 
concealed bonds. 

The road as at present constructed be- 
tween Lansing and St. Johns has no 
grades exceeding one per cent and no 
curves exceeding seven degrees, except in 
the cities themselves, where the terminals 
of the road run over the streets and 
make such curves as ordinary street cars 
make, the minimum radius being fifty 
feet. At each city a terminal was planned 
so that all freight would be diverted to 
connecting steam roads, thus making it 
unnecessary for the freight service to 
pass over the city streets or curves. 

At the Lansing end it was necessary to 
pass over the steam railway tracks of the 
Pere Marquette Railroad, and this nec- 
essitated the construction of a bridge, 
with pile approaches; the grade as ap- 
proached from the Lansing end being 
four per cent for a distance of about 
seven hundred feet, and after passing 
over the bridge the descending grade is 


2.3 per cent for about five hundred feet. 
At the St. Johns end there is a grade on 
the principal street of the town averaging 
about two per cent for about fifteen hun- 
dred feet. 

OVERHEAD CONSTRUCTION. 

Considerable care was taken in plan- 
ning a suitable insulator for carrying the 
trolley wire, and in the construction of 
the annealed glass insulator used. Wood 
is used for the pole, cross-arm and brace, 
and the insulator is supported by means 
of a short span wire from iron brackets 
secured to the wooden cross-arm. This 
construction ensured a high insulation at 
a low first cost, the entire line having 
been constructed for but a slightly in- 
creased expense over the cost of standard 
construction, and at the same time so 
built that in case of failure of the alter- 
nating-motor system the standard direct- 
current motor system could be put into 
service without changing any parts; even 
holes for the pins for carrying the extra 
feeders which would be required were pro- 
vided. 

The working conductor was placed 
twenty-two feet above the top of the raila 
in order that train men when standing 
upon the tops of the freight cars going 
over the road could not come in contact 
with the working conductor. 

It was planned to operate the entire 
road from a single 2/0 trolley wire and 
with one rail bonded as_ hereinbefore 
mentioned ; this amount of copper being 
sufficient to operate four forty-ton cars 
at an average speed of thirty miles per 
hour with power-house located one and 
one-half miles from one end of the line, 
and operating with from six thousand to 
ten thousand volts on the working con- 
ductor. 

The power-house is located at one end 
of the line, owing to the electric company, 
from which power is purchased by the 
railroad, having a water power at this 
point. Current is transmitted to the 
nearest end of the line over two No. 3 
wires. The power is furnished from a 
300-kilowatt rotary converter, gener- 
ating at 380 volts, twenty-five cycles, the 
energy from which is stepped up to the 
working pressure of the line. It was the 
intention, after experimenting a sufficient 
length of time to determine the best volt- 
age for the working conductor, to have 
the generators for the permanent plant 
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constructed so as to generate at this de- 
termined voltage, and it was for this 
reason that a temporary rotary converter 
was first installed to conduct the experi- 
ments with. 

During the preliminary experimental 
period upon the apparatus hereinafter de- 
scribed all power was transmitted from 
the above-mentioned power-house to a 
point about two miles distant, where were 
located the car barns in which the pre- 
liminary experiments were made. 

The conditions under which the first 
application of the system took place 
having thus been set forth it may be well, 
in order to get clearly before the reader 
the principles on which the system is 
based, to quote here the statements made 
by Mr. Arnold before the Great Barring- 
ton convention on June 19, 1902, as fol- 
lows: 


The principles underlying the system 
I advocate, and which I call an electro- 
pneumatic system, are as follows: 

1. A single-phase or multiphase motor, 
mounted directly upon the car, designed 
for the average power required by the 
car, and running continuously at a con- 
stant speed and a constant load, and, 
therefore, at maximum efficiency. 

2. Instead of stopping and starting this 
motor and dissipating the energy through 
resistances, as is customary with all other 
systems known to me, I control the speed 
of the car by retarding or accelerating 
the parts usually known as the rotor 
and stator of the motor, by means of 
compressed air, in such a manner that I 
save a portion of the energy which is 
ordinarily dissipated through resistances, 
and store it to assist in starting the car, 
helping over grades, for use in switching 
purposes, and for the operation of the 
brakes. 

3. By this method of control I secure 
an infinite number of speeds from zero to 
the maximum speed of the car, which may 
or may not be at the synchronous speed 
of the motor, for with the air-controlling 
mechanism working compressing, the 
speeds below synchronism are main- 
tained, and by reversing the direction of 
the air through the controller speeds 
above, synchronism may be attained for 
reasonable distances. This feature gives 
to the alternating-current motor the ele- 
ment absolutely essential for practical 
railway work, for it permits a car or train 
to ascend a grade at any speed with the 
motor working at its maximum efficiency 
and imparting its full torque to the car. 
When descending the grade the motor may 
utilize its full power drawn from the line 
in compressing air, or it may be used 
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to compress air with the stored energy 
of the train, thereby acting as a brake. 

4. By virtue of the air-storage feature, 
each car becomes an independent unit 
and capable, in case of loss of current 
from the line, of running a reasonable 
distance without contact with the work- 
ing conductor. This feature will enable 
a car to work on a high-tension trolley 
wire or active conductor over private 
right of way, and allow the active con- 
ductor to be stopped where the private 
right of way ceases, and the car to pro- 
ceed through a city or town on any 
tracks, whether electrically equipped or 
not, until it reaches the outskirts of the 
city or town where it can take up the 
working conductor again on private right 
of way. This feature is also valuable in 
switching work, for each car being inde- 
pendent it can leave the main line track 
and operate over switches or sidings with- 
out complicating the yards with additional 
overhead or third-rail conductors, thus ne- 
cessitating through line conductors over 
main line track or tracks only. 

5. Since a single-phase motor can be 
used the motors can be supplied with cur- 
rent from a single overhead wire or third 
rail, and with a single-rail return circuit, 
thus permitting the overhead construc- 
tion or third-rail construction to conform 
to the standard of to-day, except that a 
much higher working voltage can be used, 
provided the insulation is taken care of. 
Furthermore, in steam railway work this 
system, by virtue of its single-phase 
feature, will only require the use of one 
of the track rails for the return circuit. 
thus leaving the other rail for the use of 
the signal system, which, up to the 
present time, does not seem to have been 
satisfactorily solved without the use of 
one of the track rails. 

6. The current will be taken from the 
working conductor at any voltage up to 
the limit of the insulation, and in case 
this voltage is high (I am building my 
line for 15,000 volts) a static trans- 
former will be carried upon each car and 
the pressure reduced from the line volt- 
age to the voltage of the motor, which in 
the case under construction is designed 
for 200 volts. Where it is unnecessary to 
utilize so high a line pressure the motor 
mav be designed for the working voltage, 
and the current fed directly from the 
working conductor into the motor, thus 
eliminating the static transformer. When 
a high-voltage working conductor and 
static transformer are used, and it is 
thought advisable to use a working con- 
ductor through cities or towns, this work- 
ing conductor will be supplied with 
energy through a stationary transformer 
at each city limit, thus making the work- 
ing conductor through the cities or towns 
safe. 

7. By virtue of the speed of the motor 
and its constant load, either when the car 
is in motion or when it is standing still, 
and the motor is compressing air, the 
variable load now customary in electric 
railway power plants is eliminated, and 
the power station works at practically a 
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constant load, thereby eliminating a large 
part of the investment at present requisite 
in power station and line construction. 
Furthermore, by virtue of the air-storage 
feature, each car, in the particular ap- 
paratus I have designed, is capable at 
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the maintenance thereon, and the cost of 
the necessary attendants. 

2. The absorbing and rendering avail- 
able for useful work in starting, or other- 
wise, a large percentage of the energy 
stored in the moving mass, which under 
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Fig. 1.—DIAGRAMMATIC ARRANGEMENT OF ELECTRO-PNEUMATIC MOTOR. 


any time when current is on the working 
conductor of delivering to the car wheels 
a much greater torque in proportion to 
the capacity of the motor than is possible 
with any electrical system known to-day. 


the present methods of operation is dissi- 
pated at the brake shoes. 

3. A large reduction in the first cost 
of electrically 
thereby 


equipping long-distance 
making it feasible, 


R- 


railroads, 


Fig. 2.—DIAGRAMMATIC REPRESENTATION OF OPERATION. 


I believe that by the adoption of this 
system the following results will be ac- 
complished : 

1. The entire elimination of the 
present standard system of rotary con- 
verter and substation plant, together with 


from an engineering and business stand- 
point, to equip many roads which can not 
now be shown advisable, thus opening up 
the steam railway field to the industry in 
which we are now engaged. 

The following description will explain 
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more in detail the application of the prin- 
ciples of the system and the mechanism 
of its working parts: 

Fig. 1 represents diagrammatically the 
working parts of one form of the system: 
the rotor R of the single-phase induction 
motor is geared to the axle of the car and 
by means of crank pin C’ secured in 
pinion P also drives the compressor 
cylinder RC, while stator S can freely re- 
volve around the rotor and drive by 
means of crank pin C the compressor 
cylinder SC. Both cylinders are piped to 
air reservoirs located under the car and 
are also provided with suitable valves 
manipulated from a single controller on 
the car platform for making them per- 
form their various functions, thus the 
entire regulation of the speed and power 
of the car are controlled by the air cyl- 


inders and no other regulating de- 
vices are necessary. The cylinder 
valves are electrically operated, which 
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makes it possible for each cylinder 
when driven by the electric motor to com- 
press air into tanks and when operated 
by compressed air to furnish mechanical 
energy for moving the car. When, for 
instance, the cylinder is compressing air 
the valves work like inlet and outlet 
poppet valves of a common air pump, 
while on the other hand if the cylinders 
are supplied with compressed air each 
valve is operated electrically by a pilot 
solenoid connected with the valve seat in 
such a manner that the energy for 
moving the valve is supplied by the com- 
pressed air, thereby making the valve 
practically self-actuating. ‘The time of 
operation of the valves is controlled by a 
series of collector rings revolving with 
the engine shaft, and their regular 
operation is interrupted and varied to 
suit the requirements by means of the 
motorman’s controller. , 
When a rotary or turbine type of air 
engine is used all of the above valves and 
reciprocating parts are eliminated and 
the entire controlling mechanism con- 
sists of two air valves operated from a 
single engineer’s valve which may be lo- 
cated upon the platform of the car or 
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in the cab of the locomotive, and so 
arranged that one or more units may be 
operated from the platform or cab of any 
unit without the necessity of connecting 
wires between the units. 


This eliminates the necessity of all step- 
down transformers, resistances or other 
regulating devices, and confines the cur- 
rent to the motors themselves, and as 
these are below the car floor the danger 
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Since the motor may be of the simplest 
type of induction motor without a com- 
mutator, and the system does not require 
the manipulation or breaking of the main 


from the current is reduced to the mini- 
mum. 

At the same time the air cylinders, in 
addition to performing all the functions 
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current, the motor may be designed for 
any working voltage and be of any type 
which will maintain a constant speed 
when provided with a constant load. 


of speed control, give to the machine the 
independent unit element, and the ability 
to store the kinetic energy of the train in 
stopping and utilize it in starting. On 
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account of these and other features the 
electric motors of this system can be 
much smaller in capacity, when rated as 
continuous working motors, than those 
of other systems not possessing this 
equalizing load feature, and the capacity 
of the power-house and line can be re- 
duced to about one-half of what would be 
required with systems where the fluctu- 
ating starting loads of the cars are trans- 
mitted back to the power-house. 

In order to better understand the dif- 
ferent operations of the system, Fig. 4, 
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showing a speed diagram, has been pre- 
pared, in which on the axis of abscissa 
ODI are represented the different car 
speeds in per cent of the synchronous 
motor speed, while the coordinate axis 
AOB represents the rotor and stator 
speeds corresponding to the car speeds 
shown. l 

The operation of the car may be di- 
vided into the following periods: 

I—STANDING IN THE STATIONS. 

Referring to Fig. 1 the rotor R is 

standing still, while the stator S runs 
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with full synchronous speed. The stator 
is then transferring the full energy of 
the electric motor through crank C to 
the compressor cylinder SC, which 
energy is being delivered in form of com- 
pressed air into the air reservoir. 

Since the relative velocity between the 
stator and the rotor is, under all condi- 
tions of operation, constant, the speed 
curves of stator and rotor may be repre- 
sented by two parallel lines O, CR and 
ADS in Fig. 2. The origin O of the 
given coordinate system represents the 
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Fie. 6.—LONGITUDINAL SECTION OF LOCOMOTIVE. 


period of rest of the car, and, therefore, 
indicates zero rotor speed and full stator 
speed in a negative or downward direc- 
tion, as the stator is now revolving in 
the opposite direction from that which 
the rotor must revolve to drive the car 
forward. 

Let it be further assumed that for an 
instant OA equals the active torque of 
the stator, then it will be easily under- 
stood that OB which equals OA repre- 
sents the reactive torque of the rotor 
exerted on the car axle, meaning that if 
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the car is free to move the reactive torque 
can be used advantageously for the start- 
ing and acceleration of the car. 

When the car is standing in a station 
it is held at rest by moving the controller 
to such a position that the outlet pipe 
from rotor cylinder RC is throttled, 
thereby increasing the pressure behind the 
piston to such an extent that it overcomes 
the effort of rotor R to revolve, thus tend- 
ing to cause the stator S to revolve and at 
the same time holds the car at rest with- 
out the use of wheel brakes. 


aaa lal T 
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II—STARTING AND ACCELERATING. 

To start the car, the air cushion be- 
hind the piston of RC is removed and the 
air which is being compressed by cylin- 
der SC, supplemented by the stored air 
from the tanks, is admitted to cylinder 
RC, with the controller at the position of 
maximum cutoff. The rotor then begins 
to revolve, and as it accelerates the stator 
slows down by exactly the same amount 
that the rotor has increased its speed, and 
as the rotor and car speed increase the 
controller is gradually moved to a smaller 
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percentage of cutoll, until the car speed 
corresponds to the full synchronous 
speed of the motor, at which time the 
stator comes to rest. 

During this period of acceleration the 
air compressed by cylinder SC, instead of 
being delivered to the tanks to lose its 
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culties in the use of compressed air dis- 
appear. If the rate of acceleration is such 
that cylinder RU uses all of the air sup- 
plied by cylinder SC no exhaust to the 
atinosphere from cylinder RC takes place. 

Referring now to Fig. 2, which 
graphically represents this process, since 
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Fra. 7 —TRANSVERSE SECTION OF LOCOMOTIVE. 


heat, is delivered, hot, directly to the 
rotor cylinders, thus greatly increasing 
the efficiency of the combination, as the 
heat usually lost in air systems is utilized 
and the advantages of heated air gained 
without a reheater, and as the pressure 
used is low many of the ordinary diffi- 


the electric motor runs always at a con- 
stant speed and a constant load it has a 
constant torque, and, therefore, the dis- 
tance between lines OCR and ADS may 
he considered as representing the energy 
delivered by the electric motor. 

The length of any ordinate extending 
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fron OD to OC represents the propor- 
tionate amount of energy derived from 
the electric motor, which is applied di- 
rectly through pinion P and gear G of 
Fig. 3 to the propulsion of the car, while 
the corresponding ordinate extending be- 
low OD and AD represents the propor- 
tionate amount of the energy of the elec- 
tric motor which is absorbed in compress- 
ing air through cylinder SC, which ener- 
gy, in the form of air, is immediately 
transferred to cylinder RC and is utilized 
in accelerating the car. 

ln practice, however, since there will be 
a loss in transferring the energy from 
electrical energy into energy in the form 
of compressed air and back again into 
mechanical energy, this loss, whatever it 
may be, must be drawn from the storage 
tanks, and the requisite amount of air 
from ‘these tanks supplied to rotor cylin- 
der RC in order to maintain the full 
power of the electric motor upon the car 
axle during the period of acceleration. 
Should it be desired to accelerate at a 
greater rate than the full power of the 
electric motor is capable of giving to the 
car, the additional energy may be sup- 
plied in the form of air from the storage 
tanks through cylinder RC, thus increas- 
ing the total energy given to the car dur- 
ing acceleration, in which case this total 
power would be represented for any given 
instant by a point above line RC. 


III—FULL SPEED. 


When the rotor has reached full syn- 
chronous speed, by the previous operation, 
this speed can be maintained by moving 
the controller to another position which 
will throttle the outlet pipe of cylinder SC 
until the reaction due to the pressure be- 
hind the piston equals the full capacity of 
the electric motor. An overload or under- 
load may be placed upon the motor by 
varying this pressure, but under normal 
conditions of operation cylinder SC is pro- 
vided with an automatic valve which keeps 
a constant pressure behind its piston, 
thus maintaining an absolutely constant 
load upon the electric motor and conse- 
quently a uniform demand of electrical 
energy from the line. This uniform load 
ig represented by the parallel lines OCR 
and ADS of Fig. 2. 

With the controller set at full speed 
position the inlet valves of rotor cylin- 
der RC are held open and the piston runs 
free and the electric motor now gives its 
full power to the car axle, and the stator 
and its air mechanism will remain at rest 
as long as the car runs at the speed corre- 
sponding to the synchronous speed of the 
motor. 


There are usually certain places on any 
road where high rates of speed can be 
maintained for short distances, and as 
these speeds might be higher than the 
synchronous speed for which the motor 
was designed they are provided for as 
follows: 

Assuming that the car is running at 
synchronous speed, the controller may be 
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moved to such a position that the valves 
of stator cylinder SC operate in such a 
manner as to cause it to act as an engine 
and revolve stator S in the same direction 
as rotor R is revolving. This now causes, 
owing to the constantly electrically main- 
tained relative difference in speed between 
the stator and the rotor, an increase of 
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into rotor cylinder RC and allowing it to 
work as an engine. | 
V—RETARDATION. 

To bring the car or train to rest, in- 
stead of applying mechanical brakes to 
the wheels in the ordinary manner and 
thereby dissipating the entire stored en- 
ergy of the car or train in the form of 
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Fic. 8.— LONGITUDINAL DRAWING OF COMPLETE CAR. 


speed of the rotor and car axle, due to the 
motor automatically working as a mag- 
netic clutch, without mechanical contact, 
and if the resistance of the car or train is 
less than the capacity of the electric motor 
the air necessary for revolving the stator 
can. be obtained, hot, from the rotor cylin- 
der RC without drawing from the tanks 
and a speed above synchronism, indirectly 
proportional to the resistance of the train 
maintained indefinitely. When the resist- 
ance of the train is greater than the capac- 
ity of the electric motor, speeds above syn- 
chronism can be obtained only by supply- 
ing rotor cylinder RC with stored air from 
the tanks and can only be maintained for 
short distances, or until the storage capac- 
ity of the air reservoirs is exhausted. 
This condition corresponds to the spurts 
that can be made by a steam lo- 
comotive when working above the steam- 
ing capacity of the boiler. The distance 
from the line ODL to that portion of the 
line ADS above ODL in Fig. 2 rep- 
resents, at any given speed, the proportion- 
ate amount of energy which must come 


heat, this energy is saved in the form of 
compressed air, to assist in starting the 
car or train, by setting the controller in 
such a position that rotor 
cylinder RC compresses air 
and delivers it into the stor- 
age tanks. Any desired rate 
of retardation can be se- 
cured by throttling the de- 
livery pipes from rotor 
cylinder RC and in practice 
this pipe is provided with 
an automatic valve which re- 
leases just before the slip- 
ping point of the wheels, 
thus allowing the motorman 
to brake as rapidly as he de- 
sires without liability of flat- 
tening the wheels. Supple- 
mental whee] brakes are pro- 
vided for emergency, but 
need not often be used, and 
the ordinary wear and tear 
on them is saved. When the car is 
again at rest the cycle of performance as 
above given is repeated for the next run. 


Fie, 10.—COMPLETELY EQUIPPED MOTOR Truck. 


from the tanks and be supplied through 
cylinder SC, and the distance from DL 
to CR represents the total energy given 
to the car by the combined action of the 
electric motor and the stator cylinder 
when operating under these conditions. 
The energy delivered to the car can be 
still further increased by admitting air 


VI—REVERSING. 

When it is desired to run the car back- 
ward for short distances the electric mo- 
tor is not disturbed and the power is fur- 
nished by the rotor cylinder RC by re- 
versing the action of the valves, but if it 
is desired to run backward for any great 
distance the current is thrown off the mo- 
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tor, the stator engines reversed, and the 
stator brought to speed by the air, when 
the current is again thrown on to the mo- 
tor, and the cycle of operation is the same 
as when running forward. 

Fig. 3 represents the exterior of the 
electric motor showing the cranks of the 
stator and rotor, also collector rings for 
operating the valves of the air cylinders 
when working as engines. 

Fig. 4 shows an interior view of the 
stator of the motor with the flange re- 
moved, the rotor of the motor being of 
the standard squirrel-cage induction type. 

Figs. 5 and 6 show, mounted upon a 
truck, the views of the first electro-pneu- 
matic motor constructed, and upon which 
the first experiments were conducted. The 
design of this car upon which this motor 
was placed is shown clearly in Figs. 8 
and 9. 

Since the single motor represented in 
Fig. 5 was too small in capacity to propel 
so large a car, it was decided to experi- 
ment with an improvised locomotive, con- 
sisting of the truck and motor shown in 
Fig. 5, carrying suitable air tanks and 


Fig. 9.— EXPERIMENTAL CAR FITIED with Moror Truck 


AND AIR TANKS. 


transformers upon a temporary frame 
structure. 

After the preliminary experiments had 
been made on the first motor, for ex- 
perimental purposes a truck was fitted up 
in the form of a locomotive as shown in 
longitudinal and transverse section by 
Figs. 6 and 7, and it was this loco- 
motive that was recently destroyed by fire. 
In order that the locomotive might oper- 
ate as an independent air unit upon tracks 
not equipped with overhead electrical con- 
ductor, it was provided with a small stor- 
age battery and small motor-generator for 
charging the batteries and for operating 
the headlight. These auxiliaries are not 
necessary for the successful operation of 
the system, provided the locomotive can 
always be supplied with electric current 
from the working conductor, for then the 
valves can be made to operate from alter- 
nating current and thus eliminate the use 
of motor-generator and batteries. This 
locomotive was provided with all neces- 
sary testing instruments and had been 
operated in the barns for some time and 
found to perform all its functions success- 
fully, and would have been placed on the 
road and experiments with it would now be 
in progress had it not been destroyed. 
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AUTOMATIC APPARATUS FOR REGU- 
LATING GENERATOR AND FEEDER 
POTENTIALS. 


BY E. J. BECHTEL. 


Since the introduction of electricity as 
a source of illumination, one of the most 
important problems has been that of po- 
tential regulation. There are a number 
of types of automatic generator potential 
regulators using different methods to ac- 
complish the result. One type, the con- 
nections of which are shown in Fig. 1, 
has been in use in our station for the past 
four years on generators up to 250-kilo- 
watt capacity operating under extreme 
conditions, and has given excellent service 
in alternating work. 

This type of regulator, while very 
satisfactory as a generator potential regu- 
lator, and perhaps sufficient under favor- 
able line and load conditions in small sta- 
tions, does not correct the potential for 
variation in power-factor nor relative 
changes in the load on different feeders. 

The system was adopted while our al- 
ternating load was comparatively small 
and operated from single-phase generators. 
With the intention of operating three- 
phase power circuits, we replaced the 
small single-phase generators with larger 
ones of three-phase, 4,000-volt, four- 
wire type, the armature being star-con- 
nected with neutral connection brought 
out. 

The 2,300-volt single-phase lighting 
circuits are connected to the different 
phases and neutral, balanced as nearly 
as possible between the different phases in 
regard to load conditions. Even with ex- 
treme care, a perfect balance can not be 
maintained on account of variations of 
load at different times on the individ- 
ual circuits. To overcome this, we have 
ordered nine automatic feeder potential 
regulators of the boosting transformer 
type, having the secondary winding in 
series with the circuit and divided into 
smal] sections which are capable of being 
automatically cut in or out, step by step, 
as the conditions require, to maintain a 
desired voltage at the individual feeder 
terminals. These regulators are to have 
necessary capacity to maintain a pressure 
of ten volts (200 volta primary) above 
or below that of the bus-bars. The in- 
stallation of this apparatus has been de- 
layed by the manufacturer on account of 
trouble experienced from pitting or 
burning of the contacts. I am sorry I am 
not able to show results of tests on this 
apparatus and describe its action under 
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practical conditions, as I had intended to 
do. 

Feeder potential regulators are not ad- 
visable for use on direct-current systems 
on account of its being necessary to use 
batteries, rotary boosters, or dead resist- 
ance in series with the different feeders. 
Any one being a most inefficient arrange- 
ment. 

However, this problem is not so seri- 
ous, as the entire system can be formed 
into a network and operated as one unit. 
Good distribution and regulation can be 
obtained by the use of a system of inter- 
connected mains, tied together wherever 
possible with feeders from high and low 
bus-bars to determined points, and by 
use of main storage batteries. | 

The automatic generator potential 
regulator first described as being satis- 
factory on alternating work, was not sat- 
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TOR POTENTIAL REGULATOR. 


isfactory on a direct-current three-wire 
system. We installed two of these regu- 
lators on a pair of 200-kilowatt gener- 
ators for the purpose of steadying the 
potential of a three-wire system of about 
2,000 kilowatts at peak load; but they 
are not capable of doing this, nor even 
capable of maintaining a potential regu- 
lation of less than from two to four per 
cent of their capacity while operating on 
a separate load. The greatest fault is the 
tendency to surge or pump (even with a 
properly adjusted oil cushion), probably 
on account of the greater sluggishness or 
time required to increase or decrease the 
magnetic density of the solid field-poles 
of the direct-current generator, as against 
the laminated ones of the alternator. I 
believe, however, that a later regulator 
now on the market is capable of maintain- 
ing a uniform potential under these con- 
ditions, being quicker in its action ; as, in- 
stead of cutting small steps of resistance, 
step by step, in or out of the field-cir- 
cuit, it cuts a large resistance instantane- 
ously in or out of the field circuit, and 
reverses the operation when the potential 
rises or falls above or below the normal, 
repeating this performance as often as 
required. On large generators this regu- 
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lator operates upon the fields of the ex- 
citer instead of on the fields of the main 
generators. 

We have now under consideration the 
installation of twenty-five-cycle alternat- 
ing-current generators of large units, to 
operate synchronous converters for both 
the street railway and direct-current light- 
ing systems. This is more complex than 
the first condition, as the sudden varia- 
tions of the railway load will have its in- 
fluence upon the regulation of the gener- 
ator as well as on the speed of the prime 
mover. We hope, however, to find a regu- 
lator which will maintain an even volt- 
age at the generator terminals under these 
conditions, and allow us to operate shunt- 
wound synchronous converters from them 
and in multiple with our present shunt- 
wound generator on the direct-current 
lighting system; also to operate synchro- 
nous converters from the same units and 
in multiple with our present compound- 
wound direct-current generators on the 
railway system, by means of series induc- 
tance and compound winding on the ro- 
tary fields. 


Improvement in the Kelvin Compass 
and Sounding Machine. 

Several improvements in the design and 
construction of Lord Kelvin’s patent com- 
pass and sounding machine have recently 
been introduced. In the newest form of 
the compass, illumination is effected from 
below, and either oil lamps or electric 
light may be used. The bottom of the 
compass bow] is in the form of a thick 
strong lens, through which the light is 
refracted on the card. The intensity of 
the light may be varied at the pleasure 
of the observer, and this is found to be 
useful in taking bearings of stars or other 
faint lights. . 

A new anti-vibrational suspension has 
been designed, which ensures steadiness 
in the card, and a new form of helmet, 
with rifle sights, facilitates the work of 
taking bearings. 

With the new helmet, navigators are 
able to take bearings of lights and stars 
by night, with the same ease and con- 
venience as bearings of the sun can now 
be taken by day. 

The new form of sounding machine 
has been constructed of a height which 
has been found, from practical experience, 
to be the most suitable for winding in 
the line. In addition to this advantage, 
the new machine has an improved form 
of brake action; and a further advantage 
is that the working parts of the machine 
are all in sight and can be easily removed 
if necessary. 
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SAFEGUARDS AND REGULATIONS IN 
OPERATION OF OVERHEAD DIS- 
TRIBUTING SYSTEM.' 


BY W. C. L. EGLIN. 


When it is considered that an overhead 
distributing system is subjected to many 
varied conditions, such as the weather, 
extreme changes of temperature, extra- 
ordinary storms, interference from other 
lines, interference by building operations, 
excavations, fires and other casualties, 
and sometimes a wilful interference by 
the public (not to overlook the small boy 
with a stone), it should be readily appre- 
ciated that all of these varying conditions 
must be considered in the construction of 
the line. There are two divisions of con- 
ditions: first, the mechanical or struc- 
tural features, and secondly, the electrical 
features. 

The first group will include the study 
of the territory in which the line is to be 
run, width of strects, kind of buildings, 
height of buildings; other distributing 
systems, possibilities of interference with 
these systems; amount of power to be 
transmitted, and whether the system con- 
sists of a simple power transmission cir- 
cuit, or one complicated with distributing 
mains covering the larger part of the ter- 
ritory occupied by the transmission sys- 
tent 

Also to be considered are the weather 
conditions: wind-storms, rain-storms, 
sleet-storms, snow-storms, lightning- 
storms, and the changes in temperature 
from summer to winter. The method of 
erecting the conductors so that they can 
be properly repaired or additions made 
without endangering the lives of the men 
engaged in this work must be carefully 
planned. Unless these various points are 
all considered in the construction of the 
lines, no rules or safeguards for their 
operation will be of material benefit. 

The second group includes the electrical 
requirements: the conductors, the insu- 
lating method of support, and the means 
provided to take care of any undue dis- 
turbances due to lightning or other 
causes on the line, such as lightning ar- 
resters, fuses, switches, ete. 


SPECIFICATIONS FOR MATERIAL TO BE 
USED. 


All of the material entering into the 
construction of a transmission system 
should be ordered under specifications 
which shall clearly set forth the character 
of the material to be used and also that 
all of the material will be inspected be- 
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fore it is used on the work, and that tests 
will be made of samples of all material 
furnished. The more general require- 
ments are as follows: 

Poles—Poles should be as short as 
possible to meet the conditions and prefer- 
ably made of good sound chestnut. South- 
ern cedar and pine poles are some- 
times used- when chestnut is not ob- 
tainable. It may also be necessary 
to use iron poles under certain con- 
ditions; but iron poles are to be 
avoided, principally on account of dan- 
ger to linemen and also to the short life 
of the pole, due to rusting. The pole 
should be roofed at the top to form a 
right angle, and gained to form a flat of 
about five inches for the attachment of 
the cross-arms. 

All poles, upon which are located de- 
vices requiring regular inspection, should 
he provided with steps in order to facili- 
tate this work. Spacing of the poles 
should be carefully considered and should 
not exceed from forty to forty-five yards. 
End and corner poles should be braced, 
and at least every tenth pole throughout 
the line should be guyed with one-quarter- 
inch or three-eighths-inch stranded gal- 
vanized wire. Regular inspections, at 
least annually, should be made of the con- 
ditions of the poles, which is most readily 
determined by examination at the base of 
the pole. When poles are used as junction 
poles, that is, when lines arẹ run at 
right angles and attached to the same 
pole, special care is necessary. A sepa- 
rate drawing should be made of all such 
poles, showing the arrangement of the 
wires—keeping in mind the simplest 
possible arrangement—as a protection for 
the men who climb these poles. Switch- 
boxes, fuses, lightning arresters or trans- 
formers should not be attached to such 
poles, but on the first pole removed from 
this Junction pole. Junction poles can 
frequently be avoided by the use of two 
poles, making a “Y” connection of the 
line. By this arrangement the connec- 
tions are very materially simplified. 

Cross-arms — Cross-arms should be 
spaced at least twenty-four inches be- 
tween centres, the top of the first arm be- 
ing one foot from the top of the pole. 

Braces—Braces should be made of gal- 
vanized iron not less than one and one- 
quarter inches by three-sixteenths inch 
thick and about twenty-eight inches long. 

Pins—The pins should be made of 
locust wood, well boiled in linseed oil, and 
are preferable for voltages of 5,000 volts 
and under. For higher voltages, pins 
should receive special consideration. 

Insulators—The insulator on the pole 
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line fulfills two functions, viz., the me- 
chanical support of the line and the insu- 
lation. As these conditions vary over a 
wide range, they must be considered for 
each condition. This is especially so for 
voltages of 10,000 volts and over. The 
two materials of which insulators are 
usually made are glass and porcelain. 
The glass insulator is more uniform in 
quality of material than the porcelain, so 
that for lower voltages glass insulators are 
recommended. For higher voltages, 
porcelain insulators are preferred for the 
following reasons: greater mechanical 
strength, better insulating qualities, and 
greater ability to withstand severe 
weather conditions. 

Insulators of high voltages should be 
made up of a number of insulators ce- 
mented together so as to obtain more uni- 
form insulation and to increase the factor 
of safety from defective manufacture. 
Before being used, each insulator for 
high-tension work should be tested at 
voltages in excess of the operating voltage. 

The method of attaching the conductor 
to the insulator should be carefully consid- 
ered; first, to see that the wires can be 
properly fastened to the insulator, and 
secondly, to see that the strain is trans- 
mitted without a twisting or bending 
strain in the insulator; the only strain 
permitted should be in compression. 

The method of distributing the wires 
on the pole lines depends on the number 
and character of the various circuits to 
be installed. For all voltages below 6,000 
volts, the wire should be brought out of 
the station through long porcelain tubes, 
properly supported; the various circuits 
being grouped together, but well spaced, 
and preferably being distributed in a 
single, or not more than a double, row of 
wires. This fan effect allows the circuit 
to be distributed to the poles without any 
undue bunching, thus making each circuit 
easily distinguishable. 

The top gain of all poles should be left 
vacant so that guard-wires can be placed 
at any point on the line, should they be 
required. The transmission circuits, 
which are alive twenty-four hours per day, 
should be placed on the top arm; that is, 
the trunk lines should occupy the position 
where there will be the least liability of 
coming into contact with the other wires 
or with the men working on the poles. 
All other circuits should be placed below 
series are circuits, occupying the lower 
arms, the distributing series circuit being 
placed on the house of the lower arms on 
outer pin occupied by such circuits. The 
bottom cross-arm should be used for such 
secondary circuits or low-tension lines 
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as may be required. Space should always 
be provided for an extra arm on the pole 
for the erection of a transformer. Protec- 
tive devices for each circuit may be classi- 
fied as follows: circuit-breaker, fuses for 
branch circuits, and lightning arresters. 
Also indicating instruments as follows: 
voltmeter, ammeter or wattmeter, and 
ground detectors. 

In the arrangement of the protective 
devices, it is desirable to locate as many 
of these as possible in the station or sub- 
station, for the reason that they are more 
readily inspected and kept in perfect 
working order, which ensures the fulfilling 
of their functions when required. All cir- 
cuits of 200-kilowatt capacity or over 
should be protected by means of oil cir- 
cuit-breakers in preference to fuses, on 
all voltages over 1,000 volts. These cir- 
cuit-breakers should be attached to both 
ends of the line, when two or more feed- 
ers are used and connected to the same 
bus; and there should be no other circuit- 
breaker or fuses which are automatic in 
action placed at any other part of the line. 
Small branch circuits may be taken care 
of when necessary by fuse boxes, placed 
upon the first pole of the branch circuit. 
These fuse boxes, however, should be 
avoided whenever possible. This can be 
accomplished by making a branch circuit 
about the same as the main circuit, de- 
pending entirely upon the circuit-breaker 
in the station to protect both lines. When 
small branch circuits are desired, place 
such fuse boxes. These preferably should 
be an enclosed fuse of the cartridge type 
mounted on a porcelain base, the whole 
enclosed in a fireproof and water-proof 
compartment. This is usually an iron 
box with a cover and rubber gasket, 
clamped so as to make it water-tight. 

Lightning Arresters—Lightning ar- 
resters should be installed at both ends 
of the line, in the station and substation, 
on each conductor. Special care should be 
used in their installation, and provision 
made that in the event of a breakdown 
of the lightning arrester, current may be 
interrupted by means of a circuit-break- 
ing device. 

Series Arc Loop Cutouts—These should 
consist of a mechanically operated switch 
which closes the circuit at the point of 
the loop and disconnects the loop from 
the main line. For the use of constant- 
potential circuits, there may be either a 
fuse-box provided with solid catches or 
fuses depending on the conditions. All 
of these devices being enclosed in fire and 
waterproof cases. 

Before considering the actions of the 
safety devices, it is necessary, first, to ex- 
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amine the faults which may develop and 
the functions which the safety devices 
are required to fulfil. If the condition 
of a wire parting is first considered, we 
have first the liability of the wire coming 
in contact with some of the other circuits; 
secondly, its lability to fall into the 
street, and thirdly, its remaining sus- 


Pruuary Line 


a-Ampere 
Fuse 


FIKST METHOD 


Primary Connection 


for Line Voltage 


Opea Test 
Transformer 


Secund iry 
Connec tuon 
for rw V 


ş>+Volt 
Liwp 


Fre. 1.—METHOD FoR TESTING LINE 
TRANSFORMER. 


pended clear of all circuits and the 
ground. ` i 

The first condition: the effect of com- 
ing in contact with other wires would im- 
mediately raise the voltage to the more 
powerful of the two circuits, so it is evi- 
dent that the insulation of the other cir- 
cuit must either be as good or there will 
be a liability of the insulation breaking 
down at some point on the weaker circuit. 
This will first be detected at the station 
by showing that the load is dropped from 
this circuit; and it demonstrates that the 
insulation of all circuits must be the same 
when placed on the same pole line, unless 
means are provided to take off extraordi- 
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Fig. 2.—METHOD FOR TesTING LINE 
TRANSFORMER. 


nary high voltages. This can be done 
by placing spark-gaps, which will relieve 
the high-tension from any low-tension 
circuits, or by grounding a point on the 
lower-tension circuits. 

Wires falling on the ground will indi- 
cate immediately in the station, on the 
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ground detector, that there is a ground on 
that circuit; and instructions should be 
given that as soon as a ground shows on 
the circuit and the circuit is not carrying 
the load, to disconnect it. 

The third condition will indicate in 
the station that the load is dropped and 
will not show a ground. ‘he circuit 
should be cut off in this case also, and in- 
spectors sent out to look after the trouble. 

Fourthly; if a wire breaks and falls, 
crossing other wires of the same circuit, 
this will cause a rush of current on con- 
stant-potential circuit and immediately 
open the circuit-breaker. In the series 
are circuit it will cut out a portion of 
the circuit which will be indicated on the 
voltmeter, showing the necessity of regu- 
lar voltmeter readings on such circuits. 

Interference with Other Wires Falling 
or Coming in Contact with the Power 
Circuits—If these wires cross the power 
circuit and drop loosely on them, the 
effect will be to short-circuit the power 
circuit on constant-potential circuits; the 
defect develops immediately. The wires 
either burn off or an arc may be estab- 
lished which will burn off the power cir- 
cuit, breaking the wires and the connec- 
tion. The provision should be as the con- 
ditions shown for the breaking of a wire. 
A single wire may merely come in contact 
with one wire of a constant-potential cir- 
cuit and assume the same voltage as that 
circuit; there will be no way of deter- 
mining this at either the station or the 
substation, unless that wire was grounded 
and the ground indicated on the ground 
detectors. In the event of this falling 
wire coming in contact with both sides of 
the series are circuit, a portion of the 
circuit will be cut out and indicated on 
the voltmeter at the station. Should it 
come in contact with only one wire of the 
circuit, no indication will be made at 
the station unless the wire be grounded. 
For this reason inspection should be made 
and all such wires changed so as to come 
below the power circuit and not above 
it. This also demonstrates the necessity 
of placing protective devices on foreign 
wires which may come in contact with 
power circuits. 

Lightning-Storms—The installing of 
efficient lightning arresters as specified 
may protect the apparatus at both the 
generating station and substation, but fail 
to protect apparatus at intervening points, 
particularly the transformers. It is pos- 
sible that lightning may jump from pri- 
mary to secondary of transformers dur- 
ing a severe storm. ‘This would be in- 
dicated by the primary fuse blowing in 
the transformer; and after the blowing of 
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the fuse from this cause, tests should be 
made of the transformer as follows: 

It is essential that when a primary fuse 
on a transformer is blown through any 
cause, the secondaries should be discon- 
nected from the transformer, and the lat- 
ter tested to full line voltage between the 
primary and secondary coils, so as to de- 
termine that there is no breakdown in 
the insulation between these coils. 

There are two methods by which these 
tests may be readily made by the line 
men without removing the transformer: 
first, take from the station a 600-watt 
transformer, connect its primary for the 
line voltage and its secondaries for 100 
watts, and connect a fifty-volt lamp across 
the latter. Attach one primary lead of 
this test transformer to one secondary 
wire of the line transformer, and place 
one-ampere fuses in the primary cutouts 
protecting the line transformer. Now 
connect the other primary lead of the test 
transformer, first to one and then to the 
other of the main primary lines. If the 
fifty-volt lamp filament becomes red, the 
line transformer is defective, and should 
be returned to the station. Second meth- 
od: if impossible to use the first method, 
proceed as follows, attach a short piece 
of heavily insulated rubber wire to one 
of the secondary wires leading from the 
transformer. Then place one-ampere fuses 
in the cutouts, and connect the specially 
insulated rubber wire first to one and 
then the other of the main primary lines. 
If the fuse blows, or a spark shows when 
contact is made, the transformer is de- 
fective and should be reméved from the 
line. 

In the event of lightning arresters be- 
ing placed on the pole line, all such light- 
ning arresters should be inspected after 
each heavy lightning-storm. 

Transformers—Transformers when sup- 
ported on the poles should be hung on an 
extra cross-arm provided for that purpose. 
The primary leads from the line to the 
fuse-box and to the transformer should 
be insulated with rubber-covered braid, 
for the line voltage. Transformers should 
not be attached to buildings or in such 
locations as to be handled by unauthorized 
people, and when they are placed in build- 
ings they should be put in a separate 
fireproof closet or room which is con- 
trolled only by the operating plant. As 
it is now the general practice to use oil 
transformers it is unnecessary to con- 
sider dry transformers. Inspection should 
be made to see that the cases are properly 
filled with oil. This should be done by 
an inspection force, and not by the men 
erecting the transformers. 
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Inspection—The greatest safeguard in 
a transmission line is regular inspection. 
Lines can with advantage be inspected 
daily, not only an inspection from the 
ground, but a regular monthly inspection 
of all devices attached to the line when 
a continued service is desired. 

It may be necessary on some parts 
of the line to introduce cable. This 
should be avoided whenever possible for 
the reason that the conductors are brought 
close together at this point and static dis- 
charge is liable to puncture the insula- 
tion; so means should be provided at both 
ends of the cable to take care of the 
static. This is best arranged for by a 
series of gaps of the lightning-arrester 
type. Standard lightning arresters can 
usually be used for this purpose. They 
should, however, be provided with a small 
fuse in series with the connection to the 
line so as to prevent short-circuiting the 


lines in case of failure of the spark-gaps. 
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Gilbert, of Colchester, Father of 
Electrical Science. 

By the publication in 1600 of the “De 
Magnete” of Dr. William Gilbert, the 
science of electricity was founded. The 
author was born on May 24, 1544, was 
educated at the Colchester school and St. 
John’s College, Cambridge, where he be- 
came mathematical examiner and senior 
bursar. He graduated as doctor of medi- 
cine in 1569. After three years of travel 
and study in Italy and elsewhere, he set- 
tled down in London as a physician, in 
which profession he rapidly arose to emi- 
nence. Gilbert founded the entire subject 
of terrestrial magnetism, made notable 
contributions to astronomy, and in an age 
given over to metaphvsical obscurities and 
dogmatic sophistry, cultivated the method 
of experiment and reasoning from observa- 
tion, with an insight and success which 
entitled him to be regarded as the father 
of the inductive method. Gilberts con- 
tribution to electrical knowledge is con- 
tained in the second chapter of his book. 
These discoveries may be summed up as 
follows: the generalization of the class 
of electrics—that is, bodies which may be 
made to exert electrical attraction. The 
observation that damp weather hinders 
electrification. The generalization that 
electrified bodies attract everything, in- 
cluding even metals, water and oil. The 
invention of the non-magnetic versorium 
or electroscope, an instrument similar to 
the compass, but made of non-magnetic 
metal. The observation that merely warm- 
ing amber does not electrify it. The recog- 
nition of a definite class of non-electrica. 
The observation that certain electrics do 


Vol. 44—No. 1 


not attract if roasted or burned. That 
certain electrics, when softened by heat, 
lose their power. That the electric ef- 
fluvia—by which were meant the electric 
fields surrounding a charge—are stopped 
by the interposition of a sheet of paper 
or a piece of linen, or by moist air blown 
from the mouth. That glowing bodies, 
such as a live coal, when brought near 
excited amber, discharge its power. That 
the heat of the sun, even when concen- 
trated by a burning mirror, confers no 
vigor on the amber, but dissipates the 
eflluvia. ‘That sulphur and shellac, when 
aflame, are not electric. That polish is 
not essential for an electric. That the 
electric attracts bodies themselves, not the 
intervening air. ‘That flame is not at- 
tracted. That flame destroys the electrical 
eflluvia. That during south winds and 
in damp weather, glass and crystal, which 
collect moisture on their surface, are elec- 
trically more interfered with than amber, 
jet and sulphur, which do not so easily 
take up the moisture on their surfaces. 
That pure oil docs not hinder the produc- 
tion of electrification or exercise of at- 
traction. That smoke is electrically at- 
tracted, unless too rare. That the at- 
traction of an electric is in a straight line 
toward it.—Electrician (London). 


The New German Cable. 

The first cable connecting Germany and 
America, by way of Emden, Azores and 
New York, was laid in 1900, and a sec- 
ond cable is being laid side by side with 
the older one. The first section of the 
new cable, extending from Borkum to 
Horta, in the Azores, as well as the con- 
nection between Emden and Borkum, was 
completed by the end of October. In the 
first 800 knots of cable the copper em- 
ployed weighs 500 pounds per naut, and 
the gutta-percha, 290 pounds per naut. 
The conductor consists of a central wire 
107 mils in diameter, around which are 
stranded twelve wires thirty-six mils in 
diameter. In the second length of cable 
—about 1,150 knots—the conductors 
weigh 400 pounds, and the gutta-percha, 
280 pounds per naut. The middle wire 
has a diameter of ninety-five mils, and 
the surrounding wires are each thirty-two 
mils. The spaces between the wires are 
filled in with Chatterton compound, and 
gutta-percha and Chatterton compound 
are employed in alternate layers, three of 
each material being used. The insula- 
tion resistance is not less than 400 meg- 
ohms, and the capacity not more than 
0.435 microfarad per nautical mile. As 
protection against terodos, the first length 
of cable is wound with brass tape. 
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Electrical Patents. 


The Consolidated Car-Heating Com- 
pany, of Albany, N. Y., is the assignee of 
a patent granted to Mr. James F. Mc- 
Elroy, on an electric-heating element. 
The object of the invention is to provide 
an electric heater so constructed that the 
maximum amount of air may be brought 
in contact with the conducting-wire, and 
providing not only for the passage of air 


through the adjacent layers of the con- - 


ducting-wire, but for bringing it in con- 
tact with the major portion of the ex- 
terior surfaces of the coil of conducting- 
wires, and also to provide a means where- 
by the several devices for the support of 
the conducting-wire shall be brought in 


SHowmne SUPPORT AND MANNER IN WHICH 
ConDUCTING WIRE Is CorLep on IT. 
proper relation to each other. A sup- 
port, preferably constructed of porcelain 
or other non-conducting substance or of 
metal coated with non-conducting ma- 
terial, is provided with two spiral ridges 
extending from one end of the support to 
the other. In contact with the edges of 
two of the adjacent ridges is placed a 
coiled conducting-wire, there being be- 
tween the adjacent coils, placed on the 
support spiral groove, space for the 
passage of air in contact with the ex- 
terior surface on each side of the conduct- 
ing substance and extending throughout 
the length of the support. The support 
may also be arranged so that the two 
spiral ridges differ in their distance from 
each other, providing a means for placing 
more or less of the heating element upon 
the support, if desired, the heating ele- 
ment ‘being placed in contact with the 
adjacent ridges closer together, making 
the heater of larger diameter and con- 
taining more wire and leaving a wider 
space between the adjacent layers of the 
heating element. Means may also be pro- 
vided for allowing the circulation of air 
through the heating element by spacing 

the distance between the ridges. 

An automatic circuit-breaker recently 
patented by Mr. Edward M. Hewlett, of 
Schenectady, N. Y., has been assigned to 
the General Electric Company, Schenec- 
tady, N. Y. The inventor’s object is to 
automatically interrupt the circuit by 
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producing a long quick break. The in- 
vention is particularly designed for serv- 
ice in connection with alternating cir- 
cuits, feeding constant-current transform- 
ers. It may, however, be applied gen- 
erally to any circuits, direct or alternat- 
ing. In carrying out the invention, one 
or more gravitative switch plugs are em- 
ployed, cooperating with circuit terminals 
mounted upon a fixed support and adapted 
to slip through the lower terminal and 
form a good connection with a socket on 
the upper terminal, a spring being 
strained in effecting the connection before 
a detent latch holding the plug in place. 
A trip is provided for ‘releasing the 
detent, thereby permitting the spring to 
rebound, and disconnecting the plug, 
which drops by gravity and produces a 
long, quick break, by which the arc is 
extinguished. In order to avoid dam- 
age or Injury by the are or spattering 
of molten metal and to assist the rapidity 
of movement of the plug, a tubular in- 
closure is provided surrounding the plug 
through a sufficient range of movement to 
ensure safety. A preferable construction 
in accomplishing this end, is to mount 
the tube so as to extend between and form 
a joint with the respective terminals, the 
tube, of course, being of insulating ma- 
terial. The trip may be actuated in any 
suitable way, as by an eléctromagnetic, 
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thermal or other device responsive to the 
condition of the circuit controlled. In 
regulating constant-current systems, for 
which the invention is well adapted, a 
mechanical trip actuated by the movable 
element of the constant-current trans- 
former, the cooperating portions of this 
trip and the detent device being adjust- 
able to vary the delicacy of release or the 
range over which the same may be effect- 
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ed. An improved cup contact for the 
plug is also provided by which its re- 
siliency may be rendered comparatively 
uniform, and an effective contact may be 
made for a long term of service, and by 
which also a renewal of the contact may 
be effected when necessary. 

George Stern and Albert Lotz, of Char- 
lottenburg, Germany, have patented in 
this country an alternating-current meter, 
which they have assigned to the General 
Electric Company, of Schenectady, N. Y. 
The object of the invention is to provide 
a new and improved means for accurately 
adjusting the phase relation of the flux 
in the magnetic circuit of a magnet ex- 
cited from an alternating-current source. 
In the embodiment of the invention, the 
core of a potential magnet is mounted on 
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a suitable support, so that its poles in- 
clude a portion of a meter disc, rotatably 
supported on a shaft, the complete meter 
comprising in addition to the parts shown 
a series magnet and suitable retarding 
and registering means. An inductance 
coil is included in circuit with the coil 
of the potential magnet, this circuit be- 
ing connected across the mains of an al- 
ternating-circuit supply system. The ar- 
rangement will operate to produce a shunt 
magnetization lagging by nearly ninety 
degrees behind the impressed electromo- 
tive force of the circuit to which the me- 
ter is connected. In order to increase the 
phase displacement up to exactly ninety 
degrees, the inventors provide a fixed body 
of good conducting material adjustably 
mounted in the magnetic circuit of the 
potential magnet. This body of conduct- 
ing material is in the form of a disc 
mounted between the poles of the poten- 
tial magnet adjacent to the armature of 
the meter, its position being so chosen 
that it lies symmetrically with respect to 
a plane passing through the middle of the 
poles of the potential magnet and the 
shaft on which the meter-armature is 
mounted. In order that the disc may be 
adjusted radially eo as to increase or di- 
minish its effect upon the shunt magnet- 
ization, it is adjustably secured to a slotted 
support by means of a screw. By means 
of this arrangement the result is obtained 
that the phase displacement of the shunt 
magnetization may be increased without 
affecting the magnetization due to the 
series magnet, , 


24 


Reviews of 


Electric Coupling of Dynamos Driven by 
Single-Acting Steam Turbines. 

An ingenious method of coupling dyna- 
mos driven by steam turbines has been 
developed by the Halske Actien-Gessell- 
schaft, Berlin, in connection with single- 
acting turbines. For such turbines it has 
been proposed to allow the steam nozzles 
to revolve in an opposite direction to that 
of the moving vanes. By this means two 
shafts, revolving in opposite directions, 
are obtained; and with the same relative 
velocity of steam between the two work- 
ing parts, as in an ordinary turbine, the 
two shafts have speeds that are half the 
absolute speed that the shaft of an ordi- 
nary turbine would have under the same 
conditions. It is not necessary that the 
two shafts revolve at the same speed. They 
may be coupled so that the power given 
off by both can be taken from one of them. 
However, since two dynamos, when oper- 
ated in parallel, are coupled together elec- 
trically, each exerting a reciprocal action 
upon the other, the two revolving shafts 
of a turbine constructed as above may be 
used to drive the armatures of two gen- 
erators, and a mechanical coupling may 
be dispensed with. The machines will 
thus tend to regulate each other, and if 
they are identical and equally excited, 
they will revolve at the same speed, and 
each deliver half the total power. Any 
variation in the excitation of one will be 
compensated for by a difference in speed, 
and, within certain limits, the loads may 
be distributed between the two machines 
in any desired proportion. In this turbine 
it is necessary to supply the steam to the 
moving nozzles through a hollow shaft.— 
Abstracted from the Mechanical Engi- 
neer (London), December 12. 


A 

A New Rapid-Writing Telegraph System. 

A rapid-writing telegraph system has 
been developed by Siemens & Halske, in 
which the message to be sent is written 
by a machine similar to a typewriter, on 
a strip of paper which unrolls auto- 
matically from reels, for each character 
an amount corresponding to the letter to 
be transmitted. Perforations are punched 
in the paper for each letter, and at the 
same time an ordinary character is print- 
cd on the band, so that the message thus 
prepared is legible to the public. The 
band of paper thus prepared is passed 
to a rotating telegraph transmitter, and 
the message automatically sent over the 
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line. The apparatus has a speed of 2,000 
letters per minute. The receiving appa- 
ratus’ consists of a wheel, on which the 
different characters are printed, and which 
revolves at 2,000 turns a minute. By 
means of electrice sparks and a band of 
sensitive paper, which passes before the 
dise, the character which is presented 
toward the paper at the moment that the 
spark passes is photographed. The band 
of paper is then passed under sponges 
moistened with a fixing solution, and in 
nine seconds is ready for delivery. The 
receiving apparatus is simple, and re- 
volves in synchronism with the transmit- 
ter. It is controlled by five relays of spc- 
cial construction which allows them to fol- 
low without difficulty the very rapid elec- 
trical impulses sent over the line.—T'rans- 
lated and abstracted from Electro (Brus- 
sels), November. 


Wind Pressure on Telegraph Structures. 

There is no uniform agreement among 
engineers in charge of line construction 
as to the force exerted against cylindrical 
poles and wires by the wind. In this 
article, Mr. F. W. Jones brings together 
the various rules in use in this country 
and abroad, showing how practice differs. 
S. P. Langley gives the following formula 
for computing the resistance in pounds 
offered by a plane surface: R= K A V°’; 
R being the resistance in pounds; K, a 
constant equal to 0.00166; A, the area in 
square feet of one side of the plane, and 
V, the velocity in feet per second. Lang- 
lev states that the resistance encountered 
by a cylinder in a wind normal to its 
side is one-half the resistance which would 
be encountered by a plane exposing an 
area equal to its longitudinal section; but 
small wires and cords have been found 
by experiment to offer a resistance of from 
five to ten times what would be given by 
the above formula. In England, Gavey, 
the engineer in charge of the British tele- 
graphs, calculates the strength of the aver- 
age structures and wires to withstand, at 
right angles to the wind’s direction, a 
pressure of seventeen pounds per square 
foot. He takes two-thirds of the diame- 
ter into the length of the round poles 
and conductors, as the approximate area 
affected. The British table of wind press- 
ure requires a velocity of sixty miles an 
hour to give seventeen pounds per square 
foot, whereas a table furnished by C. F. 
Marvin, of the United States Weather 


Bureau, shows that, to exert an equal 
pressure, the wind should have a velocity 
of eighty-five miles an hour. Burne, of 
the Indian Government telegraphs, ex- 
perimented by swinging flat and cylin- 
drical plates of exactly equal weight, and 
lengthening the evlindrical plate until the 
amplitude of swing of both was the same. 
He found that the cylindrical surface was 
a little less than twice that of the plane 
surface. In India, two-thirds of the di- 
ameter, multiplied by the length, is used 
in calculating wind pressure area of poles 
and wires. Kernot, of Melbourne, dem- 
onstrated by experiment with heavy air 
blasts, that the pressure at right angles 
on a cylindrical surface was about one- 
half that on a flat surface of equal diame- 
ter, and that the pressure on one side of 
a cube was only 0.9 of that of a thin plate 
of equal area. [t ia important in calcu- 
lating lines, not to use the average ve- 
locity, as they must withstand sudden 
gusts; and the extra weight and surface 
due to clinging sleets and snows must 
not be overlooked.—A bstracted from the 
Telegraph Age (New York), December 
16. 
a 


Speed Variation of Continuous-Current 
Motors by Shunt Control. 


A method of varying the speed of con- 
tinuous-current motors by shunt control 
is generally commented upon as being of 
very limited application. Mr. H. M. Ho- 
bart criticises a number of such state- 
ments, and shows that, with proper de- 
sign, the system of shunt control is not 
only the most efficient, but allows of a 
wide range of speed. Were it not neces- 
sary to consider commutation, a motor 
for shunt control would be chosen just 
as large and no larger than is necessary 
for the given required output at the low- 
est speed at which continuous operation is 
required. Constant position of the brushes 
at the geometrical neutral point for all 
loads should be assumed as the desirable 
basis of operation. In so far as high 
speeds are insisted upon, the manufac- 
turer must be prepared to incur greater 
expense in construction, as regards com- 
mutator subdivisions, large armature di- 
ameter, and otherwise; or the customer 
must be prepared to be contented with a 
less satisfactory motor as regards commu- 
tation. The author believes that ninety 
per cent of all the manufacturers of con- 
tinuous-current motors are spending too 
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little on their high-speed motors, and are 
wastefully constructing their low-speed 
motors. A motor of small diameter and 
considerable axial length is, for its output, 
in general, the cheapest to manufacture; 
but for a high-speed motor, the design 
must be of relatively large diameter, and 
short (hence expensive), otherwise the 
commutation will be defective. On the 
other hand, a low-speed motor may be of 
small diameter, and long, hence cheap for 
its output. The commutation of a given 
machine depends upon its reactance volt- 
ave, and the latter depends upon two fac- 
tors—the current and the speed. A vari- 
wble-speed machine must be designed for 
good commutation at the highest speed 
and the highest current; or, better, for 
the highest value of the product of the 
speed and current which it will be required 
to carry. Up to moderate values, for the 
required maximum speed this design may 
also be the cheapest design, and no rating 
down will be necessary on account of com- 
mutation. The author believes that the 
accepted standard speeds for motors are 
too high; that a lower speed would be 
more favorable to low cost. A compara- 
tively moderate step downward from the 
speeds at present in use at once renders 
possible, by suitable design, the produc- 
tion of wide-range, variable-speed shunt 
motors without extra cost or of special 
design. The design should also show as 
high a ratio of length to diameter as is 
consistent with sparkless commutation, 
and liberal provision must be made for 
ventilating ducts in the armature. The 
results, moreover, can only be obtained 
when the highest practical commutator 
subdivision is adopted.—A bstracted from 
the Electrical Review (London), Decem- 
ber 4. 
A 


Multiple Supply Electric Railway System 

for Heavy Traffic. 

The production of a satisfactory stor- 
age battery for railway work would have, 
according to Mr. W. N. Stewart, a marked 
influence on the use of electricity for heavy 
railway work, and he proposes a system 
in which the batteries are carried on the 
train itself, and are used in connection 
with an independent set of motors. In 
starting from stations and up grades, the 
battery is called upon to do work in as- 
sisting another set of train motors de- 
riving current at high potential, through 
a third conductor, from a distant generat- 
ing station. On level track, the battery 
motors are not used, and on down grades 
they may be used as generators for brak- 
ing and charging the battery. The ad- 
vantages of high line voltage and low 
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battery voltage will be thus secured, the 
batteries serving merely as adjuncts to 
a high-voltage line supply, which may be 
by either continuous or alternating cur- 
rent. In this system the.train will be 
less Hable to stoppage from snow and 
sleet, and will be independent of line 
troubles, as it can proceed to its destina- 
tion by means of battery power only. 
This is an important feature for large 
railway systems. The use of the battery 
will also make expensive third-conductor 
construction at yards and crossings un- 
necessary. The author estimates that 
forty per cent of the conductor system 
would thus be avoided. The system will 
also reduce the capacity of a gencrating 
station forty to fifty per cent, as the use 
of batteries makes it possible to operate 
the station at a load factor of 100 per 
cent. Synchronous converter substations 
would be unnecessary, and all sections of 
the road, except those on which trains are 
running, can be cut out automatically. 
The author estimates that it would be 
cheaper by over $3,000,000 to install a 
system of this kind, using direct current 
at 4,000 volts, supplied from, substations 
thirty miles apart, for a system such as 
the Great Western road from Padding- 
ton to Plymouth, a distance of 240 miles, 
than to use a single-phase plant working 
at 40,000 volts, with stations 120 miles 
apart. He states that this system will 
soon have a practical test on a large scale. 
—Abstracted from the Tramway and 
Railway World (London), December 10. 
A 
Sterilization of Water by Ozone. 

Methods of sterilizing water, now in 
use, are here discussed by Dr. Barbier, 
who believes that the application of ozone 
for this purpose possesses many advan- 
tages. Other methods in use are filtra- 
tion, which can never give complete 
sterilization, and heating. If the water is 
raised to a temperature of 110 to 120 
degrees centigrade, and maintained at that 
temperature for some time, all the patho- 
genic germs are destroyed. This method 
would be good, were it not for the exces- 
sive cost. Ozone, being an energetic 
oxidizer, destroys all microbes and oxidizes 
all organic matter. An installation mak- 
ing use of this method is about to be in- 
stalled at the Mediterranean brewcries, in 
Marseilles. The ozone is obtained by 
means of electrical discharges, produced 
between plates of glass placed about 1.5 
millimetres apart. These plates are con- 
nected to the terminals of a transformer 
by means of metallic tubes, through which 
cooling water is circulated. The trans- 
former is fed by alternating current at 
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fifty volts, and gives at the terminals of 
the secondary a difference of potential of 
40,000 volts. In parallel on the conduc- 
tors carrying the current to the electrodes 
of the ozonizing apparatus is placed a 
discharging air-gap, which is used to regu- 
late the voltage applied to the electrodes, 
and in this way controls the production 
of ozone. The electrodes are enclosed in 
a large glass case, through which air is 
forced under a pressure of from ten to 
twenty millimetres of water, by means of 
This air 
is first dried by passing it over pumice- 
stone moistened with sulphuric acid. The 
air then passes up through a tower, in 
which it meets the water sprayed down 
from above. The output of the ozone 
apparatus 1s measured by a manometer, 
and the concentration of ozone is tested 
by iodine solutions. The concentration 
of ozone is six grammes per cubic metre, 
and one cubic metre of air sterilizes six 
cubic metres of water, one gramme of 
ozone being sufficient to sterilize one 
cubic metre of water.—Translated and ab- 
stracted from I’ Électricien (Paris), De- 
cember 12. 


a fan driven by a small motor. 
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Power Development at Kakabeka Falls, 
“Canada. 


Twenty miles above the town of Fort 
William, Ontario, the waters of the Ka- 
ministikwia river plunge over a precipice 
125 fect high, known as the Kakabeka 
falls. ‘This river carries to lake Superior 
the water from a water-shed as large as 
the territory embraced in a line drawn 
from lake Erie to Georgian bay, and 
thence westward to the Detroit river. It 
is the outlet of Shebandowan and Dog 
lakes, both bodies of water of large size. 
Five miles from its mouth, the Kamini- 
stikwia river is twenty feet deep and 
400 feet wide. It is estimated that, if 
properly developed, 6,000 horse-power of 
electrical energy would be obtained there. 
The water rights to this fall have been 
granted at different times to several in- 
dividuals and companies, and several 
plans have been put forward for develop- 
ing it, but so far all have fallen through. 
The companies interested have now come 
to an understanding, and the development 
of the falls will proceed at once. The 
power plant will be located there, and the 
energy generated will be transmitted elec- 
trically to Fort William. The company 
has agreed to furnish the town with power 
at $18 per horse-power per year, in re- 
turn for the use of the streets.—A bstract- 
ed from the Canadian Electrical News 
(Toronto), December, 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Midget Receptacle and Plug. 

The accompanying illustration shows a 
new device which has been put on the 
market by the Marshall-Sanders Com- 
pany, Boston, Mass. This receptacle, 
which is designated as the Junior midget 
plug and receptacle, is similar in many 
respects to its namesake, the No. 521 
midget plug and receptacle, manufactured 
by the same company. Instead of having 


MiIpGet RECEPTACLE AND PLUG. 


a metal lid or hinge to close over the con- 
tacts, the connection is made through two 
insulated holes in the plate. 

This plug and receptacle can be used 
in nearly all places where a temporary con- 
nection is required, as for fan motors, 
desk lamps, or fixture showrooms; in fact, 
in all places except floors. A great many 
of these receptacles are used in base 
boards and the walls of rooms, and this 
device ia a most economical piece of appa- 
ratus. The Marshall Sanders Company has 
a large stock ready for immediate delivery. 
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Turbo-Electric Apparatus for 
Manila. 

An important export order has just 
been closed with the Manila Construction 
Company, an American corporation con- 
ducting operations in the city of Manila, 
Philippine Islands, for a complete power 
equipment for the city traction system. 
The following apparatus is included in 
the order: three 750-kilowatt Westing- 
house turbo-generator units; two com- 
pound engine exciter units; one motor- 
driven exciter unit; three 500-kilowatt ro- 
tary converters; one 300-kilowatt rotary 
converter; four 250-kilowatt oil-insulated 
transformers ; a complete switchboard, and 
a series booster. This booster is mounted 
on the extended shaft of one of the rotary 
converters. 

The car equipment will comprise ninety 
double No. 68 C outfits and ten double 
No. 56 outfits, using standard Westing- 
house controllers. 

The first turbo-generator unit will be 
delivered in nine months. The turbine 


will operate at 150 pounds steam press- 
ure, twenty-six to twenty-seven inches 
vacuum, and 150 degrees superheat. It 
will be fitted with the usual by-pass for 
securing an overload capacity of fifty per 
cent, and will also be equipped with a 
quick-closing throttle valve. 

The turbo-generators will furnish three- 


Electrically Driven Milling Machine. 

The accompanying illustrations show a 
new design of milling machine, motor- 
driven, which the Cincinnati Milling 
Machine Company, Cincinnati, Ohio, has 
recently brought out. The design of an 
efficient milling machine is quite com- 
plex because of the peculiar service to 
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Moror-DRIVEN MILLING MACHINE. VIEW SHOWING STARTING Box AND CONTROLLER. 


phase sixty-cycle current at 380 volts. 
Part of the current will be converted to 
direct current by the power-house railway 
substation, and the remainder will go to 
transformers for supplying high-tension 
distributing system. The transformers are 
oil-cooled and connected in the two-phase, 
three-phase or Scott system for three-phase 
transmission. The turbine machinery will 
also furnish power to the local light and 
power system. 

This order was secured through West- 
inghouse, Church, Kerr & Company, New 
York city. 


which a milling machine is subjected. 
The principal points to be considered in 
the design of such a machine are: (a) 
the wide range and great number of 
speeds that are now a necessity for eco- 
nomical milling, (b) the power consumed, 
requiring a motor that is very large as 
compared to the size of the machine, (c) 
the machine must be started and stopped 
many times a day. 

It is asserted that these conditions have 
been provided for in the new No. 4 plain 
miller with motor drive recently brought 
out by this company. The miller is the 
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result of some four years of careful study 
of the problem of electric driving as ap- 
plied to millers. A number of this com- 
pany’ smaller machines on which a 
similar arrangement is used are now in 
successful operation in this country and 
in Europe. 

The design of this machine is based 
on the conclusion, which is now quite 
general, that the only satisfactory ar- 
rangement of a direct-connected electric 
drive for machine tools is obtained by the 
use of some type of variable speed motor, 
and in this particular case the builders 
strongly advocate the use of shunt 
wound direct-current motor operated by 
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rangement being at the rear, occupies 
space which would not be available for 
other purposes because it must be kept 
free to accommodate the table travel. 
Any one of several well-known makes of 
motor can be used providing it is shunt 
wound for a speed variation of two and 
one-half to one. This is multiplied by 
the double back gears, giving at the 
spindle a range of speeds for cutters five- 
sixteenths to six inches in diameter at a 
surface speed of twenty feet per minute, 
and for cutters from five-eighths to twelve 
inches diameter at a surface speed of forty 
feet per minute, which is suitable for 
milling cast iron. It is clear enough that 


Motor-DRIVEN MILLING MACHINE. VIEW SHOWING MOTOR CONNECTION, GEAR CASE AND 
CASING OF POWER TRANSMISSION GEAR. 


a field rheostat. The variation in speeds 
being obtained from the motor obviates 
the use of the usual mass of gearing; and 
the field rheostat has the advantage that 
when once set to give the desired speed for 
a particular job, it need not be disturbed 
when starting the machine or motor, and 
thus eliminates the trouble that arises 
from setting the lever to the wrong notch. 
The illustration shows the manner in 
which the motor is mounted on an exten- 
sion which is cast to and forms part of 
the base of the machine. This brings it 
near the floor, thereby adding to the sta- 
bility of the machine, and the entire ar- 


these machines fitted with shunt-wound 
motors are thoroughly adapted for in- 
stallation in shops employing the multiple 
voltage system, in which case they will 
use only one of the several voltages 
available, thereby simplifying the wiring 
and controlling apparatus. Power is 
transmitted from the motor to a friction 
clutch and from thence to the spindle by 
Morse silent chains. This interposition of 
the friction clutch between the motor and 
spindle is one of the novel features of the 
design. By means of it the machine may 
be started and stopped quickly without 
stopping the motor, thereby saving that 
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considerable amount of time that would 
otherwise be lost in waiting for the motor to 
come to a stop, and when starting, in wait- 
ing for the motor to come up to normal 
speed. This is an item that is usually over- 
looked. It amounts to a great deal as com- 
pared to the cost of running the motor 
alone while the machine is making short 
stops for chucking work. The motor can, of 
course, be stopped at any time by cutting 
off the current in the one usual way. The 
illustration shows the arrangement of the 
automatic release starting box, field rheo- 
stat, friction clutch lever, back gear lever, 
double back gear, as well as all feed- 
changing and adjusting levers at the front 
of the machine within easy reach of the 
operator, who need never go to rear of 
machine except for oiling. The chain 
from the motor drives the wheel on the 
shaft chain and chain wheels to the 
spindle. The back gears are both keyed 
into a sleeve which slides on the back gear 
quill. 

The friction clutch lever gives the 
operator as complete and a very much 
more convenient control of the spindle 
than he has when driving from a counter- 
shaft in the usual way, and it is also 
convenient for making a partial revolution 
of the spindle. The Cincinnati Milling 
Machine Company is prepared to supply 
any of its back geared machines with this 
arrangement. 
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Block Plant for Cleveland. 

Cleveland capitalists are about to estab- 
lish a plant to furnish the heat, light and 
power for stores and buildings in the city’s 
largest and busiest block. A company 
called the Central Heat, Light and Power 
Company has been organized, the chief 
promoter being H. Whitford Jones, 1013 
New England Building, Cleveland. The 
block to be supplied is bounded by Euclid 
avenue, Ontario, Sheriff and Prospect 
streets. In this block are the two largest 
department stores in the city and many 
other large stores. The new company has 
bought land on Hickox Alley, in the centre 
of the block, and here its plant will be 
erected. The plant will be erected prima- 
rily for the supply of heat, but the pro- 
moters hope to absorb the lighting and 
power service. There are at present in 
operation in this block twenty-six boilers, 
all of which will be put out of commission 


when the new plant is in operation. Speci- 
fications for machinery and boilers for 
this plant have not yet been prepared, and 
no step toward the purchase of equip- 
ment taken. It is the present intention 
of Mr. Jones to install three large gen- 
erators, . 


28 


A Portable Electrically Driven 
Grinder. 

The accompanying illustration shows a 
portable electrically driven grinder built 
by the Hisey-Wolf Machine Company, 
Cincinnati, Ohio. These standard motor 
grinders are wound for 110 and 220 volts, 
direct current. Special grinders are 
wound for from 70 to 250 volts. All 
of the parts pertaining to the motor are 
encased im the shell, making it dust- 
proof. $ 

The spindle carries taper cone bushings 
running in three-degree and forty-five-de- 
gree bearings. They are adjustable to wear 
by means of a nut on the rear end of 
the spindle, and are provided with dust- 
proof caps. The V-slide has a three-inch 
travel by means of a worm through the 
handle A, and is fitted with a gib to take 
up the wear. The shank B is of steel, 
and is fitted to a hollow in the V cap. 
It is held in position with the screw, so 
that different sizes of shanks can be used. 


PORTABLE ELECTRICALLY DRIVEN GRINDER. 


The extension mandrel C is used for in- 
ternal grinding by removing the regular 
wheel and attaching the mandrel in ita 
place. The tooth rest D is a valuable at- 
tachment, serving as an index for cutter 
and reamer grinding. 

The grinder has a wide range of work. 
The shank is set in the tool post of a 
lathe, planer, shaper or milling machine, 
and connection made with an incandes- 
cent lamp socket, the grinder being sent 
out supplied with wheels, cord and attach- 
ment plug. l 

The grinder is made in three sizes, of 
one-quarter, one-half and one horse-power, 
the weights being sixteen, thirty-five and 
sixty-five pounds, respectively. 


A New Line of Circuit-Breakers. 

Some three years ago the General Elec- 
tric Company placed on the market a line 
of carbon break circuit-breakers. These 
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breakers have given such satisfaction that 
the company some time ago decided to 
extend and complete the line, and has re- 
cently placed upon the market several new 
forms. This new line of circuit-breakers 


Fic. 1.—CIRCUIT-BREAKER FOR Heavy RAIL- 
way WORK. 


is complete for all current capacities from 
1 to 10,000 amperes, and for all volt- 
ages up to 650. They embody many new 
ideas in circuit-breaker construction, and 
are fully up to the high standard which 
characterizes all the General Electric ap- 
paratus. These circuit-breakers are illus- 
trated by the accompanying engravings. 

The one illustrated in Fig. 1 is known 
as the type “C” form “K.” This breaker 
is designed specially for heavy railway 


Fic. 2,—Circuitt-BREAKER FOR 75 TO 
800 AMPERES. 


work, and is made in capacities from 
800 to 10,000 amperes, and for voltages 
up to 650 It has been adopted by the 
Interborough Rapid Transit Company, of 
New York city, as well as other large 
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companies for use in their power stations. 
These breakers are very liberally propor- 
tioned, both electrically and mechanically, 
having ample carrying capacity and 
large contact area. They are very relia- 
ble in operation and are designed to close 
with small expenditure of power. 

The type “C”? form “M?” circuit- 
breaker, which is illustrated in Fig. 2, 
like the type “C” form “K,” is intended 
for heavy service, but is of smaller capac- 
ity, ranging from 75 to 800 amperes. 

The type “C” form “G” circuit-break- 
er, which is shown in Fig. 3, is compact 
and simple, yet a very reliable device. It 


is made in various capacities up to sev- 
enty-five amperes, and for voltages up to 
650 volts. Its exceedingly low price per- 
mits its use in places where switches and 
fuses have heretofore been used. This 
breaker is made in both single and double- 


Fie. 3.—CIRCUIT-BREAKER FOR CAPACITIES UP 
to 75 AMPERES AND UP TO 650 VOLTS. 


pole types, and either pole of the latter 
may be operated independently of the 
other. 


A Selective Telephone System. 

The Nicholas Selector Company, of 
Rochester, N. Y., is placing on the market 
an attractive selector for telephone 
systems. This is the invention of Mr. 
C. E. Nicholas, now ‘manager of the 
telephone company, Kenton, Ohio. Mr. 
Nicholas has been experimenting with 
this machine for the past bwo years, and 
has brought it to its present condition. 

An important feature of this apparatus 


is that it may be used with instruments 
already installed, and, at the same time, 
can be used with either bridged or series 
telephones. In its construction all 
springs have been omitted, and the oper- 
ation depends entirely upon the laws of 
gravitation. The talking circuit is closed 
and opened by means of a mercury cup. 
The ringing current for the subscribers 


January 2, 1904 


bell, when operated by central, does not 
pass through the mercury. The instru- 
ment has been designed to work on any 
bridged system, whether it be a full 
metallic or grounded system. In the use 
of the metallic circuit, the selectors are 
free from ground and less liable to be 
disturbed by storms or other con- 
tingencies. 

The equipment in the central office re- 
quires the use of a master key in each 
operator's position, from which the se- 
lective lines are operated. The power to 
work the selector is derived from the 
same source as the current for ringing 
the subseriber’s bell. 

Mr. Nicholas has also designed a 
svstem of numbering party lines, so that 
the operator may understand the necessi- 
ties of the connection the moment the 
subscriber calls for & number. 


The Heany Enclosed Arc Lamp. 
The accompanying illustrations show 
several views of the Heany enclosed are 


ENCLOSED ARC LAMP, WITH ROUND GLOBE. 


lamp for 110 and 220-volt direct-current 
circuits. This lamp is made by the 
American Electrical Manufacturing Com- 
pany, of Philadelphia, Pa. 


The lamp frame is composed of three 


tubes, rigidly supported at the top and 
bottom. Tihe solenoid coil, which is small 
and powerful, is held by the three tubes, 
and is adjustable, provision being made 
to elevate or lower the coil on the tube 
in order to adjust the lamp for the 
amount of current it is to take, or in 
order that any desired amperage may be 
obtained. 

Extending from the top of the lamp 
to the base, and within the supporting 
tubes, is placed another tube. This tube 
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receives the upper carbon and a flexible 
bond and holder. 

Surrounding the  carbon-containing 
tube is placed a combined solenoid core 
and clutch. This core and clutch con- 


SHOWING MECHANICAL DETAILS OF ENCLOSED 
Arc LAMP. 


sist of two semi-tubular members, pivoted 
or hinged together and arranged to slide 
up and down on the carbon-containing 
tube. Each of the two semi-tubular 
members is provided with extensions 
downward, having projections or jaws 
adapted to grip the upper carbon. When 
the solenoid core is energized magnet- 
ically by the coil surrounding it, the semi- 
tubular members will act as like poles, 
and repulsion will take place, throwing 
the extensions with the jaws inward. 


THE MA@NETIC CLUTCH. 


These jaws grip the upper carbon, and 
responding at the same time to the action 
of the coil, advance the carbon in an up- 
ward direction, resulting in establishing 
an are. 
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Projecting from the base of the lamp 
is a support for the carbon receiving tube. 
This support is tapered to act as a spread- 
ing device for the clutch. When the car- 
bons are consumed to such a degree that 
it is necessary for the lamp to feed, the 
jaws of the solenoid core and clutch, by 
descending, come in contact with the 
tapered projection, and by it are compelled 
to open so as to positively bring the jaws 
out of engagement with the carbon, free- 
ing it and eliminating any possibility of 
sticking. 

The .solenoid coil is so wound that, 
should the are be cut out or the lamp 
short-circuited, the coil would not be 
broken down. 

The lamp can be readily adjusted to 
burn on any desired amperage. As there 
are only two movable parts in the lamp, 
the possibility of sticking is reduced to a 
minimum. The combined core and clutch 
is operated entirely by magnetism, and 
the clutch permits a wide range in the 
diameter of the carbons. A projecting 


ENCLOSED ARC LAMP, WITH SHADE. 


arm is connected to the hinged portion 
of the clutch, pivotally connected with 
the dashpot, enabling an easy removal of 
the dashpot if necessary. 

The outer globe-holder has three screws 
fitted with lock nuts to hold the screws 
in place after adjusting the globe. It is 
unnecessary to disturb these screws in re- 
moving the globe, as the holder is fitted 
to the casing with a banded lock, allowing 
the easy removal or replacement of the 
outer globe in trimming. Alabaster inner 
and outer globes are used for indoor 
lighting. Various combinations of inner 
and outer globes can be used, and a shade 
or reflector is furnished if desired, in- 
stead of a ball globe. 

The casing is constructed of shells 
drawn from hard sheet copper riveted 
together. i 


‘@ 


30 


An Automatic Continuous-Feed Elec- 
tric Blue-Printing Machine. 

The accompanying illustration shows 
an automatic continuous-feed blue-print- 
ing machine manufactured by Williams, 
Brown & Earle, 918 Chestnut street, 
Philadelphia, Pa. This machine will 
make continuous prints of any length, 
without stop or readjustment. The sen- 
sitized paper and tracing are fed in at 
one end of the machine like a printing- 
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to feed the tracing and sensitized paper 
into the machine, and the prints are made 
and dropped into the box automatically. 
Should the prints be too light or too dark, 
the speed of the machine can be adjusted 
instantly. The machine will handle a 
tracing one inch, or one twenty-four yards 
long. A roll of blue-print paper can be 
run through continuously, and tracing 
after tracing laid upon it as it passes 
through without a moment’s stop ; or sepa- 


AUTOMATIC CoNTINUOUS-FEED ELECTRIC BLUE-PRINTING MACHINE. 


press, and the print and tracing fall into 
a dark box at the other end. The tension 
or pressure is automatic, and does not de- 
pend on the skill of the operator, and the 
contact is absolutely perfect. The ma- 
chine prints as rapidly by night as by 
day, and is independent of the weather. 

It will run on any incandescent elec- 
tric circuit, either 110 or 220-volt direct, 
or 104-volt alternating. 

The operation of the machine is ex- 
tremely simple. All that is necessary is 


rate sheets of any size or shape can be 
sent through without the use of curtains, 
levers, springs or pads. 

The process of printing is very simple. 
The tracing and sensitized paper are fed 
into the machine from the table. The 
instant they enter the machine, they are 
automatically clasped by two transparent 
continuous bands, which travel at exactly 
the same rate of speed. These bands hold 
the print and tracing in absolute contact, 
and they are thus carried in front of the 
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electric lamps, and print as they pass. 
The speed at which these bands move 
can be adjusted so as to travel either fast 
or slow, enabling the operator to print 
with equal results through the thinnest 
tracing linen or the thickest tracing or 
bond paper. ‘The machine is supplied 
with from three to five electric lamps. 
These lamps are suspended from an iron 
frame in such a way that the light from 
them falls directly on the tracing and 
sensitized paper as they pass. The print 
is thus automatically made, without any 
manipulation on the part of the operator. 
Each lamp is arranged to pass a small 
amount of current, making the cost of 
operation very small. 

The continuous bands which carry the 
sensitized paper and tracing in front of 
the lamps are actuated by an electric mo- 
tor which runs on the same current as 
that supplied to the lamps. 

The machine occupies a space five feet 
square. The manufacturers claim that 
the chief feature of the apparatus is in 
its extreme simplicity and in its elimi- 
nation of cylindrical glass guides, pads or 
tension springs of any kind. Electrical 
printing machines are being used in large 
numbers, in order to get rid of rush work, 
and also because they are in instant readi- 
ness for service, notwithstanding the con- 
dition of the weather. 


— -e 


New Incandescent Electric Lamp. 

A new electric lamp (Boem’s patent) 
consists of an incandescent body, re- 
quiring preliminary heating to render it 
conductive, and an electric heater. At 
starting these are connected in parallel, 
but are afterward placed in series, so that 
the heater serves as a resistance to limit 
the current taken. The heater may be 
placed within a tubular incandescent body 
or may itself be luminous; it may be a 
carbon filament, the lamp being fitted with 
a closed bulb, which is either exhausted 
or contains an inert gas. The change of 
connections may be effected by a hand or 
automatic switch. Two or more incan- 
descent bodies may be arranged in one 
lamp for use simultaneously or successive- 


ly. In one arrangement described, two 
incandescent rods are surrounded by heat- 
ing coils operating independently; at the 
middle of the lamp one end of each rod 
is permanently joined to a supply wire, 
and one end of each heater to the other 
supply terminal; the other ends of the 
rods and heaters are connected with coiled 
springs, which, when cold, touch contacts 
connected with the supply terminals, so 
that the rods and heaters are connected in 
parallel, but when the springs are heated 
they touch one another and connect the 
outer ends of the rod and heater at each 
side of the lamp, so that these are then in 
series. | 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


IMPORTANT RULING IN NEW TELEPHONE CASE—Judge S. 
R. Artman on the afternoon of December 19, at Lebanon, Ind., 
rendered an important decision in a case involving the rights of 
telephone and electric railway companies. The new Long-Distance 
Telephone Company, of Indianapolis, was plaintiff in a suit against 
Townsend, Reed & Company, builders of the Northwestern Traction 
line, and asked that the latter be enjoined from interfering with its 
wires. The Court rendered a finding for the defendants. Judge 
Artman held that, where a traction company has to string its trolley 
wires in a certain way, telephone companies are required to change 
their wires to conform thereto. A telephone company can not en- 
join a traction company from thus interfering with its wires, but it 
may recover from the traction company by a suit at law, the ex- 
penses incurred by the enforced change of wires to conform with 
those of the electric line. The plaintiff has appealed the case to the 
Supreme Court. 


KANSAS CITY RAILWAY COMPANY VOTES FOR EXTEN- 
SIVE IMPROVEMENTS—The directors of the Kansas City Rail- 
way and Light Company, at a meeting on December 18, voted $1,- 
000,000, to be applied upon improvements now under way by the 
Metropolitan Street Railway Company. The directors also decided 
to begin in January the publication of a monthly statement of the 
company’s earnings. This will show the earnings of both the Metro- 
politan and the Kansas Electric Light Company, which are con- 
trolled by the Kansas City Railway and Light Company. It is stated 
that very much better service will be had very soon. The new 
power-house is sufficiently large to accommodate machinery to op- 
erate a street car line and light a city of one and one-quarter million 
people. It is expected that operations will begin somewhere between 
January 15 and February 1. The ultimate capacity of the power 
plant will be some 40,000 kilowatts. The directors also authorized 
the purchase of about forty new cars for summer use. The follow- 
ing directors attended the meeting: P. A. Valentine, Chicago, I11.; 
Louis C. Krauthoff, C. L. Blair and John B. Dennis, of New York; 
Bernard Corrigan, H. C. Flower, J. F. Downing, Stuart R. Knott, B. 
F. Swinney, L. E. James, Hugh C. Ward, J. J. Heim and P. E. 
Chappel, of Kansas City. 


PERSONAL MENTION. 


MR. J. E. ANDERSON has been appointed master mechanic of 
the Mexican International Railroad Company, with offices at Mon- 
clova, Mexico. 


MR. S. K. SMITH, C. E. until recently chief engineer of the 
Northern Pacific Coal Company, is now county surveyor of Yellow- 
stone County, Montana. 


MAJOR WILLARD L. CANDEE, manager of the Okonite Com- 
pany, New York city, arrived home on the Cedric from an extended 
trip abroad, in time for the Christmas festivities. 


MR. GEHORGE ST. PINRRE has been appointed to succeed the 
late Mr. George W. Spink as master mechanic of the Oakland 
Transit Consolidated and of the San Francisco, Oakland & San Jose 
Railway Company, Oakland, Cal. 


MR. WILLIAM LUX, until recently employed on the engineering 
staff of the Lackawanna Iron and Steel Company, Lebanon, Pa., has 
accepted a position as a civil engineer with the Brooklyn Heights 
Railway Company, Brooklyn, N. Y. 


MR. DANIEL WILLARD, first vice-president and general man- 
ager of the Erie Railroad Company, was recently elected second 
vice-president of the Chicago, Burlington & Quincy Railroad Com- 
pany, with headquarters at Chicago. 


MR. T. F. MANVILLE, president of the H. W. Johns-Manville 
Company, 100 William street, New York city, started for the West 
on December 22. Before returning, Mr. Manville intends visiting 


the company’s Milwaukee, Chicago, St. Louis and New Orleans 
branches. 


MR. ARCHIE MacNANEMY, formerly chief mechanical and 
electrical engineer of the Cleveland-Southwestern Traction Com- 
pany, has been appointed to the same position with the Indianapolis, 
Columbus & Southern Railroad Company, with headquarters at 
Greenwood, Ind. 


M. EMILE GUARINI has published in pamphlet form a French 
translation of a series of articles on “Electricity in European 
Mines,” which appeared in the Engineering Magazine. The pam- 
phiet is well illustrated, and gives a complete review of the use of 
electricity for this purpose. 


MR. J. L. GREATSINGER, ex-president of the Brooklyn Rapid 
Transit Company, Brooklyn, N. Y.; Mr. Peter Kimberly, Sharon, 
Pa., and associates have proved up a valuable copper mine in the 
wilderness sixty-five miles west of Port Arthur, Ontario, and four- 
teen miles south of the Canadian Northern road. 


MR. L. E. WOGLEMUTH, heretofore chief draughtsman of the 
Chicago, St. Paul, Minneapolis & Omaha Railway Company, has 
been appointed mechanical engineer of the company, with offices at 
St. Paul, Minn., to succeed Mr. B. R. Moore, who has been appointed 
assistant superintendent of motive power and machinery, with head- 


' quarters at Sioux City, Iowa, succeeding Mr. F. M. Dean. 


MR. JOHN B. ALLAN, who was recently elected a vice-president 
and the general manager of the Allis-Chalmers Company, was born 
January 14, 1860, in Davenport, Iowa, where he received a grammar 
and high school education. He afterward graduated from the Wor- 
cester Polytechnic Institute, at Worcester, Mass., graduating as a 
mechanical engineer. In his new position, Mr. Allan has general 
charge of manufacturing, selling and general operations under the 
president. 


MR. PETER COOPER HEWITT has become an accepted entrant 
for the preliminary trials and inspection of cars, looking to a con- 
test for the Gordon Bennett cup, under the auspices of the German 
Automobile Club, of Berlin, Germany. Preliminary trials and in- 
spection of cars will be held at some date between April 15 and May 


' 15, depending upon the date set for the race in Germany, and it is 


expected that competitors will have at least six weeks time between 
the date of trials and the date of race. Other entrants for this 
race are Alden Sampson, 2d, and L. H. Kittridge. 


MR. J. C. BRACKENRIDGE, who has for several years past 
acted as chief engineer of the Brooklyn Rapid Transit Company, 
will resign that position to accept that of Brooklyn Commissioner 
of Public Works, under the incoming administration. It is believed 
that the vacancy thus caused will remain unfilled, but that Mr. H. 
S. Wilgus, Mr. Brackenridge’s principal assistant, will be appointed 
engineer in charge. Mr. Wilgus was formerly connected with the 
Pennsylvania Railroad, and is a brother of Mr. W. J. Wilgus, fourth 
vice-president of the New York Central & Hudson River Railroad 
Company. 


" DR. CLAYTON H. SHARP, engineer of the electrical testing 
laboratories of the Lamp Testing Bureau, New York city, returned 
on Monday, December 21, from a trip to Europe, during which he 
visited all of the principal electrical laboratories abroad. Dr. Sharp 
has gathered a mass of data and information which will enable 
him to fit up the new laboratories of the company, at Eightieth 
street and East End avenue, New York city, with the most complete 
and up-to-date apparatus, and by the best methods known. Dr. 
Sharp carried with him a number of carefully prepared standard 
photometer lamps, which were compared by the principal photome- 
trists of Europe, with their authorized standards, and they were 
found to be in extremely close agreement with the best of them. 
The company will probably occupy its new laboratories early in 1904. 
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ELECTRIC LIGHTING. 


ST. PAUL, MINN.—It is stated that an electric light plant is to 
be established at Minot. 


BROCKVILLE, ONT.—The town light commissioners have asked 
the council to expend $25,000 on the electric light plant here. 


BLOOMINGTON, ILL.—The Weldon city council has completed 
the purchase of the electric light and water plant of that village. 


YREKA, CAL.—A five-year street lighting contract has been 
awarded to the Yreka Electric Light Company by the city trustees. 


ALLENTOWN, PA.—The United Gas Improvement Company has 
purchased the gas and electric plants at Watkins, N. Y., and Somer- 
ville, N. J. 


WARREN, OHIO—The Geneva Electric Illuminating Company 
has increased its capital stock from $1,000 to $100,000, to pay for 
improvements. 


HELENA, MONT.—It is stated that a movement is on foot to 
install an electric light plant in East Helena, to be operated and 
owned by the city. 


NORTHAMPTON, MASS.—The city council has awarded a three- 
year contract to the Northampton Electric Lighting Company for 
lighting the public buildings. 


CINCINNATI, OHIO—D. J. Long, of Mechanicsburg, has been 
granted a franchise for twenty-five years by the village council, to 
operate an electric plant there. 


ATHENS, GA.—The new electric power plant at Tallahassee 
Shoals has been completed, and is now furnishing over 1,000 horse- 
power to various manufactories. 


TUNKHANNOCK, PA.—The work of excavating for the Wyalus- 
ing Electric Light, Heat and Power Company has been commenced, 
and construction will be pushed rapidly. 


BELFAST, ME.—The Belfast Gas and Electric Company intends 
to utilize Hiramdale falls on Goose river for additional power, 
which will allow of a continuous service. 


NEWPORT NEWS, VA.—The city council has passed an ordi- 
nance asking the legislature to authorize a $100,000 bond issue for 
the purpose of establishing a municipal electric plant. 


HANCOCK, MICH.—The Hancock city council has awarded a 
three-year contract for street lighting to the Houghton County Elec- 
tric Light Company, at the rate of $86 per lamp per year. 


WICHITA FALLS, TEX.—Galveston parties have secured a 
franchise from the city to erect and maintain an electric light and 
power plant. It is understood that the new system will give night 
and day service. 


DOWNEY, CAL.—Work will begin in a short time on the new 
electric light plant, which will be erected by local capitalists. Among 
those interested are A. L. Ball, T. R. Crawford, Joseph Smith and 
S. S. Skidmore. 


PHILADELPHIA, PA.—The township committee at May’s Land- 
ing, N. J., has awarded the contract to light the thoroughfares of the 
town to the International Heat, Light and Power Company, of Phila- 
delphia, for one year. 


COLUMBUS, IND.—Wayne Township, Bartholomew County, has 
voted a $26,000 two per cent tax to aid the Central Indiana Trac- 
tion Company, which proposes to build an interurban railway from 
Columbus to French Lick. 


OWENSBORO, KY.—The report of the manager of the city elec- 
tric plant for the year ended November 30 shows that the income 
for the year was $34,810.32, and the operating expenses $33,318.69, 
leaving a balance of $491.63. 


AUBURN, N. Y.—The Auburn Light, Heat and Power Company 
has been awarded a two-year contract by the supervisors. The price 
is not to exceed $1,388 a year, which is stated to be a large reduction 
over the price previously paid. 


LEXINGTON, KY.—There is a move on foot to extend the Lex- 
ington-Paris traction line to Maygville, Carlisle, Blue Licks, Oak- 
wood, Ewing and Flemingsburg. William Watson, a capitalist of 
Ashland, Ky., is said to be interested. 


WICHITA, KAN.—W. H. Whitted, of Denver, has bought the 
Salina gas and electric plant from W. C. Hook, of Leavenworth. 
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Mr. Whitted, backed by Denver capitalists, will rebuild the plant 
and put in operation an electric street railway. 


BALTIMORE, MD.—The company which was recently organized 
by James E. Ellwood and others, for the erection of an electric light 
plant at Salisbury, Md., will be known as the Salisbury Electric Light 
Company. The erection of the plant will be begun as soon as 
possible. 


WALLACE, IDA.—The electricians of the Washington Water 
Power Company, of Spokane, have about completed the company’s 
installation for the present. The company is now delivering 1,600 
horse-power to the various mines, but it is intended to double the 
output during the coming year. 


ITHACA, N. Y.—Articles of incorporation have been filed by the 
Ulysses Electric Light and Power Company, to operate in and around 
the village of Trumansburg. The capital stock is $23,000, and the 
directors are Frank C. Biggs and Ossian G. Noble, of Trumansburg, 
and Gardner S. Williams, of Cornell University, Ithaca. 


DENVER, COL.—Amended articles of incorporation have been 
filed by the New Century Light and Power Company, showing that 
at the annual meeting it was voted to change the par value of each 
share of stock from $100 to $1, and divide the capital stock into 
4,000,000 shares, 2,000,000 of which will be preferred and 2,000,000 
common. 


NIAGARA FALLS, N. Y.—D. W. Allen, of Buffalo; E. A. C. Pew 
and A. Nelson, of Toronto; J. H. Teare, of Algoma, Ontario, and 
Darcy Scott, of Ottawa, have incorporated the Erie @ Ontario Devel- 
opment Company. They propose to develop electrical power from the 
fifteen and sixteen-mile creeks which empty into Lake Ontario. The 
company is capitalized at $96,000. : 


PLAINFIELD, IND.—The Public Service Company has been or- 
ganized to furnish Plainfield with electric lights and power for 
machinery, etc. The company has a capital of $50,000, and the off- 
cers are: president, W. B. Vestal; treasurer, Sanders Hubbard; 
secretary, Benjamin Hubbard. Work ie to begin immediately, and 
it is hoped to have it completed by May 1. 


BANGOR, PA.—At a special meeting of the Bangor Electric Light, 
Heat and Power Company, B. F. Dilliard, Milford Bray, George 
Rasely and John I. Miller were elected directors to serve in place of 
Thomas Masters, Milton Flory, William Bowers and Thomas Ditchett. 
William Bray was elected president to fill the unexpired term of 
Thomas Ditchett, and Milford Bray, treasurer, in place of William 
Bray. 


WILKBSBARRE, PA.—The Wyoming Valley Electric Light, 
Heat and Power Company has reelected the following: Abram 
Nesbitt, president; Charles W. Lee, vice-president; Ð. W. Mulligan, 
secretary ‘and treasurer; John Flanigan, general manager. Direc- 
tors, the above and J. W. Hollenback, E. H. Jones, I. A. Stearns. 
A. A. Sterling and Liddon Flick. . 


NASHVILLE, TENN.—The actual work of constructing the in- 
terurban line connecting Gallatin, Nashville and Columbia has been 
begun. The preliminary survey was made some time back and 
rights of way secured. The two companies originally organized 
were recently consolidated under the name of the Nashville, Colum- 
bia & Gallatin Electric Railway and the capital stock increased to 
$3,000,000. 


CAMDEN, N. Y.—The electric light commission, which was ap- 
pointed last April by the village board, in accordance with the 
result of the vote taken at a special election, has filed its report 
with the board of trustees. The committee is unanimously in favor 
of the establishing of a plant, and favors the establishment of a 
water power plant on Fish creek, about one and one-half miles from 
the village. 


DOVER, N. H.—The stockholders of the United Gas and Electric 
Company at their annual meeting elected the following directors: 
George E. Wallace and Albert Wallace, of Rochester; J. Frank Lang, 
Portland, Me.; Herbert L. Shepard, Rockland, Me.; John Kivel, of 
Dover; George E. Macomber, Augusta, Me. The directors organized 
as follows: president, Albert Wallace, Rochester; clerk, Leslie P. 
Snow, Rochester; treasurer, George G. Walch, Dover; general man- 
ager, Thomas Hawkins, Rockland, Me.; general auditor, J. Frank 
Lang, Portland, Me. 
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TELEPHONE AND TELEGRAPH. 


DOWS, IOWA—The James Telephone Company will build a line 
east from here. ; 


BLOOMFIELD, IOWA—The Citizens’ Mutual Telephone Company 
has been incorporated. 


SEDAN, IOWA—A telephone line is projected to run from Chari- 
ton, Mo., to this place. 


PALMER, IOWA--Rural telephone lines are said to be projected 
to Pocahontas and to Pomeroy: 


PITTSBURG, PA.—The Bell Telephone Company is extending its 
lines from Wilmerding to Walls. 


SHEFFIELD, IOWA—The People’s Mutual Telephone Company 
has been granted a local franchise. 


DES MOINES, IOWA—The Iowa Telephone Company will ex- 
tend its local system and make repairs. 


DETROIT, MICH.—The Michigan Telephone Company will in- 
stall an exchange in the village of Tekonsha. 


CHICAGO, ILL.—The Automatic Telephone Company will in- 
crease its capital from $3,000,000 to $5,000,000. 


GREENFIELD, IND.—The S. Morrison Company is extending its 
lines to Fortville, Pendleton and Knightstown. 


LORRAINE, N. Y.—The Black River Telephone Company ia 
placing a number of telephones in the village. 


AMSTERDAM, N. Y.—The Home Telephone Company, of Sche- 
nectady, is now connected with the Automatic Telephone Company, 
of Amsterdam. 


LITTLE ROCK, ARK.—The Russellville Telephone Company has 
been incorporated with a capital of $10,000, by R. M. Drummond, W. 
Rowan, A. Bernard and R. C. Brown. 


HARTLAND, VT.—W. R. Sturtevant has sold his interest in the 
local telephone line to B. A. English, and the plant will be run under 
the name of the Hartland Telephone Company. 


MADISON, WIS.—The Readstown Telephone Company, of Reads- 
town, Vernon County, has been incorporated with a capital of $5,000. 
The incorporators are F. M. Groves, G. W. Heinke and C. W. Reeve. 


BINGHAMTON, N. Y.—The Riverside Telephone Company now 
has lines connecting Bainbridge with all the towns between there 
and Binghamton. A line to Wellsbridge has also been put in opera- 
tion. 


PAULSBORO, N. J.—The telephone service of this place has been 
very much improved, three new trunk lines having been constructed, 
one to Gibbstown and Pennsgrove, one to Woodbury, and one direct 
to Philadelphia. 


GADSDEN, ALA.—The city of Attalla has sold to the Southern 
Bell Telephone Company its exchange in that city. The transaction 
also carries with it a franchise for the Southern company to do 
business in Attalla. 


WICHITA, KAN.—The Missouri & Kansas Telephone Company 
has secured a franchise from the town of Mount Hope for the estab- 
lishment of a telephone exchange. The company has also located an 
exchange at Sedgwick. 


DES MOINES, IOWA—George N. Bandy, of this city, is one of 
the chief organizers of the Hanamo Telephone and Telegraph Com- 
pany, organized in Delaware with a capital of $1,000,000. The plans 
of the company are to absorb a large number of the mutual and 
rural lines in southern Iowa and northern Missouri. Its head- 
quarters will be in this city. 


LITTLE ROCK, ARK.—The North Arkansas, South Missouri & 
Indian Territory Telephone Company has been organized, with the 
following officers: president, W. T. Stahl, Siloam Springs; vice- 
president, W. T. McCormick, Prairie Grove; secretary, K. G. Com- 
fort, Westville, I. T.; treasurer, H. O. Beeson, Pineville, Mo. The 
system will embrace 1,100 miles of lines. 


CHICAGO, ILL.—The Citizens’ Telephone and Telegraph Com- 
pany, of Evanston, which has applied for a franchise, will, it is said, 
connect with the Illinois Telephone and Telegraph Company. The 
incorporators of the company are James E. Keelyn, W. S. Mason, 


ELECTRICAL REVIEW 83 


Schuyler J. Stratton, C. A. Wightman, B. B. Noyes, W. J. O’Connell 
and Thomas E. Connor, and the capital is $150,000. 


GRAND RAPIDS, MICH.—The Citizens’ Telephone Company has 
opened its new line between Grand Rapids and Benton Harbor, a 
portion of the proposed line from Grand Rapids to Chicago. The 
whole line, it is expected, will be completed by spring. When it is 
finished, the local exchange will be connected with the Chicago 
exchange of the Illinois Telephone and Telegraph Company. 


READING, PA.—The Consolidated Telephone Company an- 
nounces that it will extend its lines so as to connect Pleasantville 
and Boyertown, taking in Shanesville and Gablesville. The company 
will then build lines from Boyertown to Pottstown and Bally, and 
from Kutztown to Kempton and Lenhartsville, and Womelsdorf will 
be placed in touch with the Reading exchange in the near future. 


PONTIAC, MICH.—A line from Sand Hill to a point on the 
Franklin road has been completed by the Cooperative Telephone, 
of Detroit, and the subscribers of the Oakland Telephone Company 
throughout the country now have connection with Detroit. By con- 
nection with the Alma Telephone Company, the Oakland company 
also reaches many of the independent exchanges of the state, so 
that Pontiac now has independent telephone connection with the 
greater part of Michigan. | 


HARTFORD, S. D.—The managers of the Union Telephone Com- 
pany, which was recently organized here, are pushing the work of 
constructing several rural routes, which will centre here. The com- 
pany has made arrangements to connect with the local and long- 
distance lines at this place, but has abandoned the idea of wiring 
the town. At a meeting of the stockholders of the company, the 
following officers were elected: president, Martin McLeod; vice- 
president, F. E. Van Demark; secretary and superintendent, D. W. 
Greatorex; treasurer, E. W. Manson. 


KALAMAZOO, MICH.—The new Citizens’ Telephone Company, 
whose system is expected to be in operation within a few months, 
has organized with the following officers: president, F. F. Rowe; 
vice-president, W. W. Olin; secretary and general manager, R. C. 
Packard, Toledo; treasurer, E. W. Bowman. The company is cap- 
italized at $250,000, and it is claimed that the project will be backed 
by eastern capital. Work is to commence immediately, and at the 
start exchanges will be opened at Galesburg, Augusta and Richland. 
Toll lines will be run in from all the rural districts to connect with 
the various exchanges. Construction within the city limits of Kala- 
mazoo will begin next spring. 


BEAVER, PA.—A charter has been recorded here incorporating 
the Beaver Valley Telephone Company, with the following directors: 
John M. Buchanan, Agnew Hice and Robert W. Darragh, of Beaver; 
John H. Miller, James G. Mitchell and Henry M. Camp, of Rochester; 
John Reeves, J. S. Louthan and Frank F. Brierly, of Beaver Falls; 
F. G. Barker, F. W. Walker, J. F. Mitchell and R. D. Hunter, of New 
Brighton; Edward J. Bischoffberger, of Freedom, and Paulus E. 
Koehler, of Monaca. The line will connect the following towns: 
Eastvale, Beaver Falls, Patterson Heights, College Hill, Homewood, 
Ellwood City, Rock Point, Bridgewater, Beaver, Vanport, Industry, 
Smiths Ferry, Georgetown, Hookstown, Rochester, Monaca, Freedom, 
Baden, Economy and Ambridge. The capital stock is $100,000. 


BALTIMORE, MD.—The Maryland Telephone and Telegraph 
Company has opened a long-distance line from Baltimore to Hagers- 
town, through connection with the Frederick Telephone and Tele- 
graph Company and the United Telephone Company, of Hagerstown. 
This connection opens up a service to points in Washington County, 
through the Cumberland valley, in Pennsylvania, to Waynesboro, 
Chambersburg, Shippensburg and other places, and to many points 
in Virginia and West Virginia, including Winchester, Berryville, 
Front Royal, Martinsburg, Shepherdstown, Berkeley Springs and 
Charlestown. The company states that it is its intention to ulti- 
mately have the service extended to Pittsburg. To do this it will 
only be necessary to extend the present line from Berkeley Springs, 
W. Va., to Cumberland, Md., as the Johnstown (Pa.) Telephone 
Company is now building a line down to Cumberland, and it has a 
service to Pittsburg through a connection with the Pittsburg & Alle- 
gheny Telephone and Telegraph Company. The Chesapeake & Poto- 
mac Telephone Company will open two new exchange branches in 
Baltimore within a short time, and this will necessitate the re- 
arrangement of the lines of many subscribers. The company is now 
operating in Baltimore about 15,000 telephones. 
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NEW INCORPORATIONS. 
MEROM, IND.—Merom Telephone Company. $10,000. 
COURTLAND, KAN.—Courtland Telephone Company. $2,500. 
DUBUQUE, IOWA—The Midland Railway Company, $250,000. 
TOPEKA, KAN.—Republic City Telephone Company. $2,500. 
DES MOINES, I0WA—Graettinger Telephone Company. $10,000. 


ALTOONA, PA.—Coalport Light, Heat and Power Company. 
$5,000. 


PHILADELPHIA, PA.—The General Lighting Supply Company. 
$35,000. 


COALPORT, PA.—Coalport Light, Heat and Power Company. 
$5,000. 


WASHINGTON, PA.—Chartiers Valley Traction Company. 
$10,000. 


PHILADELPHIA, PA.—The Eastern’ Electric Company. 
$100,000. 


HARRISBURG, PA.—The Ellwood City Electric Street Railway 
Company. $9,000. 

PHILADELPHIA, PA.—Giant Electric Light, Heat and Power 
Company, $10,000. 


CLEVELAND, OHIO—Ohio Valley Telephone and Telegraph 
Company. $20,000. 

NASHVILLE, TENN.—Citizens’ Telephone Company. Increased 
from $7,000 to $12,000. 

NASHVILLE, TENN.—Stantonville Telephone Company. In- 
creased from $3,000 to $10,000. 


JERSEY GITY, N. J.—The Interurban Traction Company. Re- 
duced from $1,000,000 to $125,000. 


INDIANAPOLIS, IND.—The Wabash & Rochester Railway. In- 
creased from $100,000 to $950,000. 


NORTHUMBERLAND, PA.—Northumberland Electric Light, 
Heat and Power Company. $5,000. 


ALBANY, N. Y.—The Central Long Island Electric Light Com- 
pany. Increased from $5,000 to $500,000. 


KITTERY, ME.—Monarch Railway Company. $2,000,000. In- 
corporators: E. L. Chaney and F. J. Sutton. 


PORTLAND, ORE.—Postal Telegraph Cable Company. $10,000. 
Incorporators: J. Annand, B. S. Durkee, R. L. Brackett. 


GIBSON CITY, ILL.—Gibson Home Telephone Company. $25,000. 
Incorporators: A. L. Phillips, B. G. Schlosser, H. A. Baill. 


UTICA, N. Y.—Kirkland Electric Company. $100,000. Incor- 
porators: James F. Wood, George L. Wood and Horace B. Sovert. 


CHICAGO, ILL.—Union Water, Light and Traction Company, 
$50,000. Incorporators: Owen Ford, G. M. Gore and B. V. Beekman. 


WATERTOWN, WIS.—The Rock River Traction Company. 
$5,000. Incorporators: P. L. Utley, Henry Mulberger and W. H. 
Woodard. - 


MINNEAPOLIS, MINN.—McClure Lighting Company. $10,000. 
Incorporators: Franklyn D. Clark, Edward Stump and W. M. 
Brugger. 


CAMDEN, N. J.—Improvement Lighting Company. $100,000. 
Incorporators: Samuel F. Wheeler, H. Franklin Brossman and C. 
Meeteer. 


COLUMBUS, OHIO—The Dayton & Germantown Traction Com- 
pany. Changed to the Dayton, Germantown & Middletown Traction 
Company. 

JERSEYVILLE, ILL.—Union Water, Light and Traction Com- 


pany. $50,000. Incorporators: Owen Ford, G. M. Gore and B. V. 
Beekman. 


AUSTIN, TEX.—Smithville Telephone Company. $10,000. In- 
corporators: W. R. Searcy, Y. Hill, J. M. More, R. Bryne and J. H. 
Chancellor. 


Vol. 44—No. 1 


JERSEY CITY, N. J.—Atlantic County Electric Company, $30,- 
000. Incorporators: Robert Ohmniess, Thomas T. Mather and A. 
M. Worstall. 

EAST ORANGE, N. J.—Reinhardt Light Company. $300,000. 
Incorporators: Leonard J. Reinhardt, Charles L. Bush, Clarence L. 
Edmonston. 

RALEIGH, N. C.—The Cliffdale Telephone Company. $5,000. 
Incorporators: J. A. Calton, Edward Thompson and G. W. Long, 
all of Cliffdale. 


ALBANY, N. Y.—Interstate and Marine Telegraph Company, 
$10,000. Directors: Thomas J. Ryan, E. Hanssner and F. E. Sharot, 
of New York city. 


FORT COLLINS, COL.—New Power Company. $100,000. In- 
corporators: William F. Garbe, Albert Damm and Albert Z. 
Magede, Fort Collins. 


NASHVILLE, TENN.—The Roaring Fork Telephone Company. 
$250. Incorporators: C. Hardin, J. N. Holbrook, H. Carter, F. F. 
Hardin and J. K. Hardin. 


LITTLE ROCK, ARK.—The Malvern City Telephone Company. 
$8,000. Incorporators: W. H. Cooper, L. Myers, A. M. Duffield, J. M. 
Williams and D. C. Butler. 


LOS ANGELES, CAL.—Allied Electric Corporation. $1,000,000. 
Directors: M. V. McQuigg, C. W. Allen, R. C. P. Smith, K. R. 
Smith and J. M. Gardiner. 


BANGOR, ME.—The Bangor Automatic Telephone Company. 
$250,000. President, C. F. Bragg; vice-president, A. A. White; 
treasurer, J. A. Boardman. 


MADISON, WIS.—The Watertown & Oconomowoc Light, Heat 
and Power Company. $5,000. Incorporators: W. C. Stone, A. E. 
Smith and Paul D. Durant. 


BRUSHTON, N. Y.—The Brushton Electric Light Company. 
$6,500. Directors: R. E. Hiffeman, G. Walter Galsey and W. H. 
McCarthy, of Brasher Falls. 


GUTHRIE, OKLA.—The Shawnee Traction Company. $300,000. 
Incorporators: H. G. Beard, C. E. Jackson, J. W. Aydelotte, of 
Shawnee, and J. J. Henry and D. J. McCanne, of Denver, Col. 


ALBANY, N. Y.—Bruckner Telephone and Dlectric Company. 
$15,000. Directors: F. C. Bruckner and St. C. B. Gwynn, New 
York, and A. E. Hoecker, Brooklyn. 


HILLSBOROUGH, N. J.—The Hillsborough & Montgomery Tele- 
phone Company. $125,000. Incorporators: Peter A. Garretson, Wil- 
liam C. Hendrickson, William M. Frankhouser, Louis E. Opie, A. J. 
Van Nuns, B. Meade, David J. Smith and Jacob C. Gulick. 


GRASS VALLEY, ORE.—Grass Valley Electric Light, Water and 
Power Company. $5,000. Incorporators: W. F. Weigand, C. W. 
Moore, J. D. Wilcox, J. H. Rinearson, E. Hannah. 


AUGUSTA, ME.—Eastern Traction Company. $180,000. Direc- 
tors: F. G. Martin, F. L. Dow, C. W. Mullen, H. F. Bailey, E. B. 
Weeks and W. H. Waterhouse. 


CLEVELAND, OHIO—Cleveland, Chardon & Meadville Railway 
Company. $5,000. Incorporators: W. C. Warner, Monroe Warner, 
A. R. Warner and H. A. Stahl. 


FRANKFORT, KY.—Hopkinsville Home Telephone Company. 
$100,000. Incorporators: A. W. Hoge and Gustav Hirsh, of Lima, 
Ohio, and E. B. Tyler, of Hopkinsville. 


SPRINGFIELD, ILL.—Illinois Central Traction Company. 
$100,000. Incorporators: W. B. McKinley, Charles Reilly, B. R. 
Stephens, F. H. Hahn, H. J. Pepper, Champaign, Ill. To construct 
an electric line from Decatur to springfield. 


ALBANY, N. Y.—The Schenectady, Delanson & Esperance Tele- 
phone Company. $1,500. Directors: Jacob V. Widder, of South 
Schenectady; L. L. Tepering, of Delanson; William Tiffany, Burt 
Grantier and Eugene Grantier, of Esperance; Clarence A. Culding, 
of Mariaville, and Frank McMillan, of Duanesburg. 


HARRISBURG, PA.—The Trenton, New Hope & Lambertville 
Street Railway Company. $100,000. To build a road twelve miles 
long, from Yardley, Bucks County, to the borough of New Hope, 
thence to the approach of the bridge over the Delaware connecting 
New Hope with Lambertville, N. J. President, T. Sidney Cadwalla- 
der, Yardley, Pa. 
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ELECTRIC RAILWAYS. 


ITHACA, N. Y.—A trolley road is about to be built from 
Oneonta, via Davenport, Stamford, Grand Gorge and Windham, to 
Catskill. 


ALBANY, N. Y.—The state board of railroad commissioners has 
authorized the construction of an electric railroad between Ithaca 
and Cortland, a distance of twenty miles, by the Ithaca-Cortland 
Traction Company. 


DAVENPORT, IOWA—A total reorganization of the Citizens’ 
Railway and Light Company has been effected at Muscatine. The 
following officers were elected: president, William Musser; vice- 
president, J. R. Swearengen; secretary-treasurer, H. W. Huttig. 


HOUSTON, TEX.—tThe city council of Houston has granted a 
franchise for an interurban line over its streets, and it is announced 
that the promoters will begin work at once on the road. It is pro- 
posed to build an air line to Galveston, a distance of forty-eight 
miles, and the right of way has been secured for the project. 


LEXINGTON, TENN.—Farmers and local capitalists are at work 
looking to the organization of a company to build an electric line 
from Huntingdon to Milan or Trenton, using abandoned right of 
way of the railroad that was graded some years ago through Mc- 
Lemoresville. A company is to be organized and the project carried 
out before next fall. 


AUGUSTA, ME.—The railroad commission has approved a peti- 
tion of the Kingfleld & Dead River Railway Company for extension 
from Carrabasset, through Dead River plantation, to Flagstaff, about 
twelve miles. The extension, to be known as the Moosehead Rail- 
road, will reduce the distance to Portland by twelve miles and to 
Lewiston by twenty miles. 


GRAND RAPIDS, MICH.—At a meeting of the East Grand 
Rapids village board the Grand Rapids & Ionia Electric Railway 
Company was granted a franchise through the village and along 
certain streets, provided that work shall commence within the next 
eighteen months and that the line shall be completed and in opera- 
tion within thirty months. 


TRENTON, N. J.—That it may complete its proposed connection 
with the Trenton & New Brunswick Fast Line Company, the Cam- 
den & Trenton Trolley Company has instituted condemnation pro- 
ceedings to gain the required right of way. It is announced that 
the connection will be made in less than a month after possession 
of the needed land is secured. This will mean a continuous trolley 
line from Camden to Jersey City. 


JEFFERSON, MO.—The Joplin, Neosho & Peirce City Inter- 
urban Railway Company has been chartered to build an electric line 
in southwest Missouri in the counties of Jasper, Lawrence, Newton 
and Barry, and to run through Joplin, Sarcoxie, Peirce City, State 
City, Newtonia, Granby and Neosho. The line is to be about fifty 
miles in length, and the company has a capital of $50,000. The 
incorporators are Charles Cunliff, William S. Brawner, John Kimpel, 
John Weathers and Benjamin Cunliff, all of St. Louis. 


MEMPHIS, TENN.—A movement has been set on foot for the 
building of a line of railway from Birmingham, Ala., to Lineville, 
in the eastern part of that state. A company has been organized 
with a capital stock of $100,000. The road is to run through Jeffer- 
son, Shelby, St. Clair and Talladega counties to Clay County, and 
is to be known as the Birmingham & Lineville Railroad. It will 
reach Pyriton, in Clay County, which is the centre of a rich mineral 
region. The road will be about one hundred miles in length and 
will penetrate a new and undeveloped mineral, agricultural and 
timber region. R. H. Pearson is president; John S. Jemison, vice- 
president, and R. L. Ivey, treasurer. 


BROWNSVILLE, TENN.—The Shelby County Traction Com- 
pany, which proposes to construct and operate an interurban elec- 
tric line between Memphis and Collierville, has received a proposi- 
tion from large property holders of Dyer, Crockett and Haywood 
counties to build from Brownsville to Dyersburg. It is proposed 
for this Brownsville-Dyersburg line to pass through Alamo, the 
county seat of Crockett County. Thus it will connect the county 
seats of the three counties through which it will pass. The pro- 
posed route is north from Brownsville to Alamo, and then north- 
west along the general course of the Middle Fork of the Forked 
Deer river to Dyersburg. There are a number of good interior 
towns on the route. 
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ELECTRICAL SECURITIES. 


Last week was considerably shortened in very nearly all finan- 
cial centres of the world, by reason of the Christmas holidays. 
Notwithstanding the short period of business, a great deal of spec- 
ulative confidence was developed, and the financial community is 


hoping for a good January boom. The notable improvement of the 
stock market in the past two months has strengthened this hope, 
and the present market outlook has a tendency to make an opti- 
mistic feeling predominant. The recent apprehension of serious 
disturbances in the far east has been the means of unsettling many 
convictions in foreign securities, resulting in the disposal of these 
in the American markets. At the present time, however, there is 
every indication that a settlement will be reached without resorting 
to arms. The beginning of the new year promises that, with the 
large orders in hand and the positive revival of trade which a 
peaceful passing of eastern crises would bring, prices will go higher 
as the increased demand comes on. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 26. 


New York: Closing. 
Brooklyn Rapid Transit................. 53% 
Consolidated Gas... .... cece ce cee eens 195 
General ElectriC........esesessssssecseso 171 
Kings County Blectric..............00008 178 - 
Manhattan Elevated................2eeeee 1435% 
Metropolitan Street Railway............. 123 
New York & New Jersey Telephone....... 145 


Westinghouse Manufacturing Company... 195 


A quarterly dividend of 21% per cent upon the preferred and the 
assenting and non-assenting stocks of the Westinghouse Electric 
and Manufacturing Company will be paid January 11, 1904, to stock- 
holders of record at the close of business December 31. Transfer 
books will close December 31, 1903, at 3 o’clock P. M., and reopen on 
January 12, 1904, at 10 o’clock a. M. 


Boston: 


Closing 
American Telephone and Telegraph....... 127 
Edison Electric Illuminating............. 224 
Massachusetts Electric...............000% 75% 
New England Telephone................. 122 
Western Telephone and Telegraph preferred 81 
Philadephia . Closing. 
Electric Company of America............ 8 
Electric Storage Battery common......... 53 
Electric Storage Battery preferred........ 53 
Philadelphia Electric.................... 5% 
Union Traction........essssesssessesesso 45% 
United Gas Improvement................. 84 
Chicago : Closing 
Chicago Telephone................c0ceees 122 
Chicago Edison..............cc ccc cece ves 145 
Metropolitan Elevated preferred.......... 54 
National Carbon common................ 21% 
National Carbon preferred............... 90 
Union: Traction.........sesesessesseses. 5% 
Union Traction preferred................ 25% 


The directors of the Chicago Edison Company will meet about 
January 15 to act on the regular quarterly dividend of 2 per cent, 
payable in February. 

It is stated that at the annual meeting of the South Side 
Elevated, to be held January 28, the matter of an additional issue 
of stock will be considered. The new issue will probably amount to 
$5,000,000 or $7,000,000. At the end of its fiscal year, December 31, 
the company possesses a surplus of $1,000,000. 


AUTOMOBILE NOTE. 


COMMERCIAL VEHICLE CONTEST—The Automobile Club of 
America, New York city, N. Y., announces that on March 15 and 16, 
1904, the contest committee of the club will hold a contest for com- 
mercial vehicles of the light and heavy types. Rules and further 
particulars will be announced later. 
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THE ASHTON VALVE COMPANY, Boston, Mass., manufacturer 
of Ashton “pop” valves and gauges, is sending out its annual cal- 
endar. 


WALTER E. SCOFIELD, manufacturing agent, New York city, 
is sending out a leafiet illustrative and descriptive of the Hughes 
adjustable telephone bracket. This leaflet will be sent on request. 


THE W. 8. HILL ELECTRIC COMPANY, New Bedford, Mass., 
is sending out copies of its bulletin No. 123 and index of the com- 
pany’s approved list of bulletins. Bulletin and index will be sent 
on request. 


THE JEFFERY MANUFACTURING COMPANY, Columbus, Ohio, 
is sending out an attractive catalogue illustrative and descriptive of 
“Jeffery screens.” This catalogue contains numerous testimonials 
and will be sent on request. 


THE ROYAL ELECTRIC COMPANY, Peoria, Ill., manufacturer 
of alternators and transformers, is distributing a useful calendar 
for 1904. The illustration is of a 100-kilowatt, sixty-cycle, Royal 
alternator, of the inductor type. 


THE STERLING BLECTRICAL MANUFACTURING COMPANY, 
Warren, Ohio, is distributing its calendar for 1904. It is safe to say 
that wherever this calendar is placed, it will never be overlooked. 
The figures are very large and distinct, and can be seen at a con- 
siderable distance. 


THE MARSHALL-SANDER'S COMPANY, Boston, Mass., reports 
a gratifying appreciation of the Junior midget plug and receptacle, 
which it has just put out. The price of these plugs is considerably 
lower than usual, and they can be used in all places, except floors, 
where temporary connections for light current are required. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., in bulletin No. 137 describes and illustrates the 
“voltaphone.” This new instrument is a combination of three im- 
portant factors in the production and distribution of electrical energy 
—the voltmeter, the telephone and the clock. 


THE NEWTON MACHINE TOOL WORKS, Philadelphia, Pa., in 
catalogue No. 37 describes and illustrates a line of rotary planers. 
These are built in eleven sizes, with heads from fourteen inches to 
eighty-four inches in diameter over tools. The machines are built 
either fixed, portable or on a round base, and either belt or motor- 
driven. This bulletin will be sent upon request. 


THE O. J. MULFORD ADVERTISING COMPANY, Detroit, 
Mich., is distributing a handsome booklet descriptive of its service 
for magazine, newspaper and street car publicity. A series of ex- 
cellent half-tone engravings, depicting the office appointments of 
the Mulford company, is given, and the letter text tells of the 
methods and operations. This pamphlet will be sent upon request. 


THE DOWNWARD LIGHT ELECTRIC COMPANY, of New 
York, has opened a western office in the Ellsworth Building, 353-357 
Dearborn street, Chicago, Ill. Mr. A. W. Wicks will be in charge of 
this office. 
the contracting department of the Chicago Edison Company, and is 
very pleasantly known throughout electrical circles of the West, 
especially. 


THE PITTSBURG TRANSFORMER COMPANY, Pittsburg, Pa., 
will be pleased to send an attractive card calendar for January, 
1904, to its patrons. The company is also sending out a leafiet 
illustrating transformers for lighting and for power transmission. 
These are in fifty-kilowatt, 1,100 and 2,200-volt primary, 110 and 
220-volt secondary, oil-cooled types, and 150-kilowatt, 10,000-volt, 
oil-insulated, self-cooled types. 


THE CENTRAL TELEPHONE ‘AND ELBCTRIC COMPANY, 
909 Market street, St. Louis, Mo., will be pleased to send its cata- 
logue No. 18 to any one interested. This describes and illustrates 
telephone instruments and switchboards. In addition to the com- 
plete listing and description of telephone apparatus manufactured 
by this company, there is shown a series of the exhibition buildings 


Mr. Wicks was for a number of years connected with. 
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of the St. Louis Exposition. This is a valuable souvenir, and will, 
no doubt, be greatly appreciated by all who receive it. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., reports a 
gratifying business for the outgoing year of 1903 and states that 
1904 will witness still further improvement and development of 


this business. The company states that it will continue to push the 


same specialties with which its name is already so well identified— 
viz., “Okonite,” and “I. X. L.” wires, “D & W” enclosed fuses and 
safety devices, “Pittsburgh” transformers, and “Columbia” lamps. 


F. B. BADT & COMPANY, 1504 Monadnock Block, Chicago, 
western agents for the Weston Electrical Instrument Company, 
Waverly Park, Newark, N. J., distributed at the recent convention 
of the Interstate [Independent Telephone Association a handy refer- 
ence manual for engineers. This book has been compiled by Charles 
E. Ferris, B. S., professor of mechanical engineering at the Uni- 
versity of Tennessee, and printed by the University Press, Knox- 
ville, Tenn. The booklet contains a mine of information for busy 
men and engineers, and is one of the most useful souvenirs which 
has ever been distributed. 


THE SMITH & HBMENWAY COMPANY, New York city, has 
contracted with the Page-Storms Forge Company to handle the en- 
tire marketing on its engineers’ wrenches, and hereafter the Page- 
Storms company’s New York office will be at 296 Broadway, care the 
Smith & Hemenway Company, which will look after this end of the 
business exclusively. In addition to manufacturing drop-forged 
engineers’ wrenches, the company makes a specialty of making 
forgings from blue-prints or samples. Parties interested or wishing 
to have forgings made, will make their requests known direct to the 
factory at Brightwood, Mass. 


MESSRS. DODGE & DAY, Nicetown, Philadelphia, Pa., are pre- 
senting their friends and patrons with a souvenir copy of the article 
by Mr. Charles Day, on ‘‘The Machine Shop Problem,” which was 
read at the Saratoga meeting, June, 1903, of the American Society of 
Mechanical Engineers. This article is an analysis of the betterment 
reports issued by Messrs. Dodge & Day. These reports outline a 
policy that prevents erratic expenditure and ensures steady im- 
provement in plant output. Dodge & Day not only take charge of 
new work, but examine and report on existing conditions, suggesting 
betterment which can be made systematically through a term of 
improvement. 


THE INCANDESCENT ELECTRIC LIGHT MANIPULATOR 
COMPANY, Boston, Mass., has recently made an improvement in 
its style 3 flexible-shaft lamp replacer. The shaft is now made 
telescopic, and can be operated just as easily as the non-telescopic 
apparatus. The company reports that business in this line so far 
this season has been almost double that of last year. The company 
is now placing on the market its new “Morse” adjustable arm fix- 
tures, which are especially adapted for mills, factories and shops, 
and which it claims are very simple in construction and strong and 
durable. Illustrated price lists will be sent upon request. 


THE EDISON PORTLAND CEMENT COMPANY, Stewartsville, 
N. J., will be pleased to send a copy of the report made by Lath- 
bury & Spackman, Incorporated, Philadelphia, Pa., on a test of 
Edison Portland cement. In fineness, 99.8 per cent passed a No. 
100 sieve, and 91.6 per cent passed a No. 200 sieve. A cold water and 
air patent test, under the specifications of the American Society of 
Civil Engineers, was very good, and the setting-time record was as 
follows: initial set, two hours; final set, six hours and thirty min- 
utes; percentage of water, twenty-five; temperature of air, seventy- 
two degrees Fahrenheit; temperature of water, seventy-three de- 
grees Fahrenheit. An accelerated test gave a good boiling-water 
test, and gave a specific gravity of 3.16. In the tensile strength 
of standard briquettes, one square inch in section, a neat briquette, 
under a test of twenty-four hours in air, gave an average strength 
of 325 pounds. A neat briquette, twenty-four hours in the air and 


‘six days in water, gave an average strength in pounds of 676. A 


briquette of one part of cement and three of sand, twenty-four hours 
in air and six in water, gave an average of 255 pounds. A briquette 
one part cement and three parts sand, twenty-four hours in air and 
seven days in water, gave an average of 331 pounds. The chemical 
analysis showed 20.14 per cent silica, 7.51 per cent alumina, 3.33 
iron oxide, 62.71 lime, 2.34 magnesia, 1.64 per cent sulphuric an- 
hydride. The ratio of lime to silica was 3.11 to 1. 
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AUTOMOBILES AND THE HAY CROP. 
Recent reports of the Bureau of Statistics of the Agricul- 
tural Department, at Washington, show that the dozen prin- 
cipal crops of the country, including cótton, reach the enor- 
mous value of $3,500,000,000. 
crops furnish fully four-fifths. ‘These are corn, to the value 
of $953,000,000; hay, $556,000,000; cotton, $500,000,000, and 
wheat, $442,000,000. To these may be added oats, $268,000,- 


000. Of these crops, all the hay, and such of the corn and oats 


Of this enormous value, four 


as is not used for human consumption, go to feed the horses, 
mules, and cattle of the country, of which the estimated value 
is $3,000,000,000. 

Compared with these figures, the automobile industry is 
insignificant, but it is growing at a healthy rate, and it may 
be only a question of time when the automobile will have some 
effect on these figures. What its effect will be, and how soon it 
will be felt, it would be rash to predict; but the fact nevertheless 
remains that many are looking forward to a complete exclusion 
of the horse from cities, and the relief of our faithful friend, 
to a large extent, from heavy drudgery. This would mean, 
necessarily, a diminution in the demand for hay and cereals 
that are used to feed them. Now corn is the most important 
agricultural product of the country; hay comes second, and 
oats fifth, and any material decrease in the use of these can 
not fail to be felt by the farmer. This he would have to make 
good by raising other crops, and it does not appear that the 
automobile will ereate new demands which will in any way com- 
pensate for the loss, unless the farm hes in an oil district or 
in such a climate that rubber cultivation can be started to 
supply the material for tires. Neither of these alternatives is 
likely to be of material assistance to by far the greater number 
of those who till the soil for a livelihood, and it is probable that 
the feeling of animosity toward the new mode of locomotion 
which now exists in rural districts is likely to persist for some 


time to come. 


The ErecrricaLt Review, with all modesty, takes the liberty 
of calling the attention of its numerous and increasing number 
of readers to the excellence of this issue. It has been our aim 
to present a comprehensive view of the great science and in- 
dustry which this journal has the honor to be the exponent of. 
Our contributors this week will be recognized at once as 
authorities in the branches of electrical endeavor about which 
they write. We dare predict that every word contributed by 
these gentlemen will be read with interest by not only the elce- 
trical field, but by the great general publie which is becoming 
more and more interested in the work of electricity. 

Every member of the electrical fraternity has reason to be 


proud of the achievements which are constantly being recorded, 
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and to all the members of this profession we extend our felici- 
tations over the results produced, and believe that before an- 
other twelve months roll around additional developments will 
require as interesting and varied a review as the one presented 
to-day. 


THE ARNOLD ELECTROPNEUMATIC RAILWAY SYSTEM. 

The Arnold electropneumatic railway system, which was 
described in the ELrcrricaL Review for January 2, possesses 
a number of distinctive features, which, if they can be real- 
ized in practice, will mark a noteworthy advance in railway 
operation. 

Operation at Constant Load. 

In the Arnold svstem, a single-phase alternating-current 
motor is employed. "This motor may be of any type, but the 
method of operation makes it feasible to employ motors without 
regard to a high starting torque. This motor is to be operated at 
constant speed, under constant Joad, and therefore under the 
most favorable conditions for satisfactory and efficient running. 
Moreover, since the load on the motors is to be constant, the 
motors need only to be large enough for the average work of 
moving the train; and since all trains operate under the same 
conditions, the power-house will operate at a constant load. 
This feature of the system is important, as electric cars are to- 
day equipped more with a view to rapid and casy starting, and 
the stations are designed to meet sudden and heavy demands. 
The load-factor of both cars and stations is therefore low. 


Line Construction Simple. 
As a single-phase motor can be used, but one overhead con- 


ductor will be necessary, and complicated overhead structures 


will be avoided. Mr. Arnold’s idea is to operate the road at a 
high potential, which can, if desirable, be supplied directly to 
The 
high potential not only makes the question of transmission eco- 


nomical, but reduces the difficulty of collecting current and 


the motor, or through a transformer on the locomotive. 


makes it possible to return the current through one rail, leav- 
ing the other free for the signal system. 
Method of Obtaining Variable Speed. 

In order to secure these excellent conditions of operation, 
auxiliary apparatus must be used. In Mr. Arnold’s system, 
compressed air is the medium by means of which the operations 
of the motor are controlled. The motor is suspended so that 
both primary and secondary, or field and armature—as the case 
may be—can revolve. Each revolving part is connected to an 
air compressor, and by an arrangement of valves the two com- 
pressors are under control of the engineer, and, through them, 
the operation of the motor. By throttling one compressor, one 
element of the motor can be slowed down or brought to a stop, 
On the other hand, 


throttling the other compressor and releasing the first brings 


the other element accelerating accordingly. 
about a reversal of the conditions of operation. The element 
which previously remained stationary now revolves at full speed, 
the other standing still. As one of the motor elements is 
geared to the car axle, the motion of the car will, of course, 


follow that of this element, and any speed of the car can he ob- 
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tained by a proper setting of the air valves, although the motor 
itself runs at constant speed. The compressed air apparatus 
constitutes a variable and efficient gearing. 


Controlling the Load on the Motor. 


Moreover, by means of the compressor valves the motor load 
is kept constant. When the demand upon the motor is less 
than normal, the excess work is stored up as compressed air in 
tanks. 


plied to the compressors, operating them as air motors, and 


If the load is above normal, air from the tanks is sup- 


assisting the electric motor. When it is desired to run below 
normal speed, the air which is compressed in one cylinder in 
retarding the speed of the element of the motor driving the 
car axle is transferred directly to the other compressor, with but 
little loss of heat, and there helps to drive the car, thus avoiding 
as far as possible the loss of the heat of compression and en- 
abling the compressed air svstem to act as a variable speed gear 
of high efficiency. The compressors may also be used to drive 
the car at speeds greater than that corresponding to synchro- 
nous running of the motor, by drawing air from the tanks and 
driving the motor clement, which is stationary at synchronous 
speed, forward in the same direction as the element geared to 
the axle. 

Efficient Braking System. 

The compressed air apparatus enables the kinetic energy of 
the train, due to down grades or to stops, to be stored up 
and used in ascending grades or in starting. This feature is 
extremely important for lines operating through hilly country 
or where stops are frequent, and forms an effective braking 
An- 
other important feature due to the compressed air is the inde- 


system, without causing wear on wheels and brake shoes. 


pendence, to some extent, of the car or locomotive of the line 
current. Wherever an overhead conductor would be objection- 
able, such as in yards or through towns, it may be omitted, as 
the car can run on compressed air alone. The compressed air 
also furnishes a convenient method of starting the motor, which 
therefore need not be self-starting. 


An Attempt to Improve Conditions of Operation. 


Mr. Arnold has not only attempted to develop a single-phase 
alternating-current railway system, but he has gone further, and 
has sought to devise a system which will enable an electric rail- 
road to operate under conditions, both as to efficiency and load- 
factor, far better than those which obtain to-day. To accom- 
plish this, he makes use of both electricity and compressed air, 
securing the distinct advantages of each, though at the expense 
of complicating the equipment. How serious this complication 
may be can only be found by thorough tests. The first car 
equipped with this system has been tested, and, as was to be ex- 
pected, changes and improvements were found desirable; but the 
results, we believe, were very encouraging to the inventor. It 
is most unfortunate that the new apparatus was destroyed just 
on the eve of a public demonstration. We understand, how- 
ever, that Mr. Arnold will reconstruct the locomotive, on which 
he has already spent so much time and money, and we are sure 
that all will wish him the success which his ingenuity and 


pluck deserve. 
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URING the past year steady prog- 
ress has been made in all lines of 
electrical activity. There have 

been but few announcements of a start- 
ling character, as the growth, in general, 
has been along paths already well known. 
Along with the expansion of the industry 
as a whole, there has been a growth of in- 
dividual installations. Old plants have 
been added to and enlarged, and new un- 
dertakings have been planned and, in 
some cases, started, which, in magnitude 
and far-reaching influence, surpass the 
predictions made only a few years ago by 
enthusiastic believers in the early advent 
of the electrical age. It is true that the 
first plans for certain of the undertak- 
ings now being carried out date back 
more than a year, but the past twelve 
months have witnessed marked progress 
in these, as well as the planning of en- 
tirely new work. Taken as a whole, the 
electrical business conducted during thie 
vear was probably greater than that of 
any preceding year. 
TELEGRAPHY. 


In reviewing the various electrical in- 
dustries, it is natural to consider the 
older ones first. Telegraphy was for 
many years the only commercial applica- 
tion of electricity, and, although this art 
dates back to more than half a century, 
the system in general use to-day is prac- 
tically that devised by Morse. Progress 
in telegraphy has been largely confined 
to improvements in apparatus. The in- 
crease in the business conducted at the 
large offices has made it necessary for one 
of the larger companies to revise its 
method of switchboard construction. By 
departing from the conventional lines re- 
sulting from thirty years’ experience, a 
more flexible and more compact appara- 
tus has been evolved. 

Machine telegraphy—in this country, 
at least—is still in the experimental 
stage, so far as its commercial utiliza- 
‘tion is concerned. However, both of the 
large telegraph companies of this country 
are testing printing-telegraph systems, 
with a view of determining their capabili- 
ties and efficiencies. The Rowland system 
has been operated in duplex between New 
York and Boston by the Postal Tele- 
graph-Cable Company. Further work with 
this system will be carried ont as soon 
as additional machines can be acquired, 
so as to operate in sextoplex. 

Both land and submarine lines have 
been extended, a noteworthy achievement 
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being the completion of the American 
cable from San Francisco to the Philip- 
pines. 

WIRELESS TELEGRAPHY. 

In the field of wireless telegraphy it is 
not easy to determine just what progress 
has been made. Although it has been 
over two years since the first transatlantic 
signal was sent, transatlantic service has 
not come. The delay can not be attrib- 
uted to any lack of energy on the part 
of those engaged in this work, as they 
have been very active. The difficulties in 
furnishing such services are, however, 
very great. The use of the system for 
signaling to ships at sea is being ex- 
tended, and on several occasions during 
the year important business was trans- 
acted by means of wireless telegraphic 
messages, and much time thus saved. 

During the year a number of new 
systems were announced, and many im- 
provements in apparatus were described. 
Now that it has been shown that mes- 
sages can be sent to great distances, the 
chief problem to be solved is the devising 
of means for securing selectivity and se- 
crecy. Probably the most important 
work of this character has been done by 
Mr. John Stone Stone, of Boston, Mass., 
who recently denionstrated that his sys- 
tem was not only capable of accurate 
tuning, but would not respond to elec- 
trical waves of a different frequency from 
that emploved. 


TELEPHONY. 


The use of the telephone has continued 
to increase at an extraordinary rate, but 
the growth, in general, has been healthy. 
As a single illustration, it may be men- 
tioned that the number of telephone sta- 
tions in the boroughs of Manhattan and 
the Bronx, Greater New York, is at pres- 
ent 120,000, and this is increasing at the 
rate of 2,500 a month. The improvements 
in apparatus have been confined to per- 
fection of details and the devising of 
mére compact mechanism. The central 
energy system has been adopted for prac- 
tically all large installations, wires are 
rapidly going underground in large cities, 
and conduits are being extended further 
away from the central exchange. 

The Pupin system of long-distance tele- 
phony is being tested thoroughly, in order 
that its capabilities and economies may 
he determined. A Pupin line is now in 
service between New York and Elizabeth, 
N. J. Two Pupin lines have also been 
installed on Long Island, and two lines, 
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sixteen miles in length, extending from 
New York into the borough of the Bronx, 
will be put in service early this year. 

In automatic telephony, the most note- 
worthy event has been the adoption of 
automatic systems for several important 
installations. Previous to the year 1903 
the exchange for Chicago, Ill., was the 
only large one for which an automatic 
system had been decided upon. This was 
planned for 10,000 stations, and it is 
reported there are now 8,500 connected 
up. During the year, the automatic sys- 
tem was selected for Dayton, Ohio. Here 
the present capacity is 6,000 stations, 
2.000 of which are already connected up. 
The ultimate capacity of the system will 
be 19,000. Grand Rapids, Mich., is also 
to have an automatic system of 5,000 sta- 
tions; Lincoln, Neb., one of 3,000 sta- 
tions, and Portland, Me., one of 2,500 
stations. Berlin, Germany, as well, will 
adopt an automatic system. The securing 
of these contracts indicates a willingness 
to give automatic systems a fair trial, 
and, no doubt, the results obtained with 
these installations in actual service will 
have an important bearing on the future 
of automatic systems. 

ELECTRIC LIGHTING. 

Progress in electric lighting has been 
made in providing for increased service 
and securing greater reliability. Large 
installations now use high-voltage alter- 
nating-current transmission, with low-po- 
tential distribution. The storage battery 
has now become an essential part of the 
equipment, primarily as a safeguard 
against interruption, though, in some in- 
stances, it is employed to secure more 
uniform load upon the station. 

The tendency to use large units, direct- 
connected to reciprocating steam engines, 
has been somewhat checked by the develop- 
ment and improvement of the steam tur- 
bine and the gas engine. This holds true 
for power stations, as well as for light- 
ing. There has been nothing new in elec- 
tric lights, although the familiar type: 
have been improved. The Cooper Hewitt 
mercury vapor lamp has been put on the 
market, and the osmium incandescent 
lamp is now in use to some extent abroad, 
and has been subjected to extended tests, 
with reported favorable results. It can 
hardly be said that a great advance has 
heen made toward the ideal cold lamp. 

ELECTRIC TRACTION. 

Probably the most important develop- 

ments of the year were those in electric 
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traction. There has been the usual ex- 
pansion of the trolley systems, and a de- 
cided advance in the electrification of 
steam roads. The steam locomotive has 
practically disappeared from the streets 
of New York, and with this change has 
come a greatly increased traffic and an 
increase in the profits. Work on the sub- 
way is progressing satisfactorily; the 
power station is well under way; a con- 
siderable part of the track has been laid, 
and a large number of cars have been 
received and equipped with electrical ap- 
paratus. 

The letting of the contract for the elec- 
trification of the New York Central & 
Hudson River Railroad Company’s New 
York city terminal is undoubtedly one of 
the most significant occurrences of the 
vear. This undertaking contemplates the 
electrification of the New York Central 
and the New York, New Haven & Hart- 
ford Railroad, for a radius of from forty to 
fifty miles from the terminal station in 
New York. All suburban trains will be 
operated by the multiple unit system, mo- 
tors being distributed throughout the 
train. All through trains will be hauled 
by electric locomotives while in this zone. 
An enormous power station will be erected 
and equipped with turbo-generators, the 
output of the station at normal rating be- 
ing 60,000 horse-power. Thirty electric 
locomotives have been ordered, each rated 
at 2.200 horse-power. These will be oper- 
ated by the multiple unit system. 

The Pennsylvania Railroad has started 
work on its tunnel, which will extend 
from a point in New Jersey under Man- 
hattan Island to Long Island City. All 
trains will be operated through this tun- 
nel electrically. Two large power-houses 
are being constructed—one in New Jersey 
and one on Long Island, and certain 
branches of the Long Island Railroad will 
he electrified. 

In Europe also progress has been made 
in the electrification of steam roads. The 
line running under the Mersey river, from 
Liverpool to Birkenhead, has been put in 
service, with a noted improvement in the 
traffic. The North-Eastern road has de- 
cided to electrify certain sections of its 
system, it having been driven to this by 
the competition of electric lines: and other 
roads are contemplating the same move. 
In one or two instances attempts have 
heen made to check the Joss of traflic to 
clectrie roads by the use of motor cars— 
that is, light self-propelling cars equipped 
with a steam or oil engine. 

The high-speed railway tests at Berlin 
vere resumed during the fall, and remark- 


able results were obtained. ty recon- 
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structing the track and equipping the cars 
with powerful motors, speeds as high as 
130 miles an hour were attained. Much 
important information on high-speed run- 
ning was secured in this way, which will 
have much influence on plans for high- 
speed lines. 

Since the announcement made some- 
thing over a year ago, that a single-phase 
motor suitable for traction purposes had 
been developed by the Westinghouse com- 
pany, developments in this field have been 
rapid. A number of companies now have 
single-phase motors which are said to be 
suitable for railway service, and impor- 
tant developments in this field may be 
anticipated. A regrettable accident of last 
December was the destruction of Mr. Bion 
J. Arnold’s single-phase traction equip- 
ment. Mr. Arnold has been at work on 
his svstemn for several years, and on June 
15, 1903, made two trial trips with his 
first experimental machine. A public dem- 
onstration was contemplated for the first 
day of this year. 

There is little to report as to electric 
automobiles. The number of electric car- 
riages to be seen in the streets of our 
cities is increasing, but the general use 
of the electric automobile is still waiting 
for an available storage battery. 


POWER DEVELOPMENTS. 


The great progress in power develop- 
ment has been at Niagara Falls. The 
installation of the equipment for the sec- 
ond station of the Niagara Falls Power 
Company has been pushed, and there are 
a good number of the generators in serv- 
ice. Work on the three large Canadian 
plants is progressing; the most advanced 
being the Canadian Niagara Power Com- 
pany, where the 10,000-horse-power tur- 
bines are being set. 

There has been no retardation in the 
extension of the motor drive in factories 
and shops, and few large plants are built 
where this system is not used almost ex- 
clusively. A noticeable result of the adapta- 
tion of the motor drive has been the in- 
crease of ight manufacturing in the small- 
er cities, where the work can be carried 
out under more favorable conditions. It 
is no longer necessary to locate a small 
factory in a large building where power 
Is supplied. 

ELECTROCIIEMISTRY AND ELECTROMETAL- 
LURGY. 

Work in electrochemical and clectro- 
metallurgical industries during the past 
year has been mostly confined to old and 
well-known processes. The adoption of 
the electric furnace to the production. of 
iron and steel has attracted much atten- 
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tion, and an electric process is now in 
operation in France. The cost of such 
processes, aS compared with the old meth- 
od of reduction by means of fuel, would 
seem to limit the application of electricity 
to those portions of the reduction process 
where the advantages are greatest, and 
to the process, as a whole, only in districts 
where fuel is scarce and water power 
abundant. Attempts have also been made 
to use the electric furnace in the produc- 
tion of other materials, such as glass, but, 
in such processes, the same limitations 
would seem to obtain as in the production 
of iron. 

Sut little, if any, substantial progress 
has been made toward the solution of the 
all-important problem of the direct pro- 
duction of electricity from fuel, though 
there are a number of able investigators 
working in this field. 

STORAGE BATTERIES. 

The expiration of the Brush patent. 
covering the use of pasted plates, has not 
had the great effect on the manufacture 
of storage batteries that was expected. 
There has been no rush into the battery 
manufacturing business, but practically 
all factories are now making pasted plates. 
The Edison battery has been improved in 
some details, and has been subjected to 
some very severe tests, but it has not been 
put into general use. 

NEW INVENTIONS. 

The new inventions of the year com- 
prise chiefly the application of old ideas 
to novel uses. However, the work of de- 
veloping the mercury vapor lamp has led 
Peter Cooper Hewitt to the discovery of 
xveral new devices. The first of these 
to be announced was the mereury vapor 
rectifier, which is an application of the 
so-called negative electrode resistance. 
When mercury is in contact with its vapor, 
it possesses the property of resisting the 
passage of current in one direction. Py 
a suitable arrangement of the electrodes, 
an alternating current may be supplied to 
the device, and a direct current drawn 
from it, without necessitating the use of 
any moving parts. . 

Another device is the mercury vapor in- 
terrupter. This apparatus depends for its 
action upon the behavior of the mercury 
electrode when in contact with its vapor. 
The negative electrode resistance opposes 
the flow of current until a high potential 
has been reached. The opposition to the 
flow of current then practically disap- 
pears, leaving a path of low resistance. 
This property was made use of to con- 
struct a powerful interrupter for produc- 
ing electrical oscillations to be used, for 
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example, in wireless telegraphy. The in- | 


terruptions can be exceedingly rapid, and 
thus allow a large amount of energy to 
be radiated; and there is but little loss 
in the apparatus itsclf. 

A further use of the mercury electrode 
is as an alternating-current circuit-breaker 
for high tensions. When a current 1s 
passed through such a device it meets 
with little resistance until it falls to zero, 
when the are gocs out, and, on account of 
the negative electrode resistance, is not 
reestablished. 


ELECTRICAL SCIENCE. 


The most noteworthy progress of the 
year in science has been in the field of 
radioactivity, which is so closely allied 
to electrical science. A number of new 
and startling facts have been discovered, 
as the results of the investigation of radi- 
um and other bodies with similar proper- 
After a protracted study of radio- 
activity, Messrs. Rutherford and Soddy 
attribute this phenomenon to the actual 
disintegration of the atoms of the radio- 
active material, the break-up resulting in 


ties. 


Some 


HE lighting industry, as we see it 
here in New England, is, at the 
end of 1903, in a highly satisfac- 

tory condition. Our Boston Edison com- 
pany and its afliliated companies in the 
ncighboring towns and cities have had a 
year of unusual growth. Until the be- 
ginning of the year, our company con- 
fined itself entirely to business inside the 
city limits of Boston, a district somewhat 
less than fifteen miles long by five miles 
wide. It has seemed desirable, however, 
to acquire some of the properties doing 
business in the suburbs, and at the present 
time we have acquired the lighting facili- 
ties in somewhat more than twenty cities 
and towns adjoining Boston and our dis- 
trict now extends about forty miles in 
one direction and ten to fifteen miles in 
another. 

Curiously enough, the growth in the 
suburban districts has been in a much 
larger ratio than in the city proper. I 
say curiously enough, although it is prob- 
ably due to the more determined effort 
made by the Edison company to get new 
business than by the former owners of the 
properties. Taking for a moment only 
Boston, our business has grown a little 
more than twice as fast as in any previous 
vear of our history. I do not know what 


ELECTRICAL REVIEW 


the formation of another element. It was 
discovered by M. Curie, that radium con- 
tinuously emits heat, which action can be 
explained by Rutherford’s theory. These 
facts also seem to fit in with the theory 
of matter propounded by Sir Oliver 
Lodge, which is to the effect that all atoms 
are nothing more than complex groups 
or constellations of smaller bodies carry- 
ing electric charges. These small par- 
ticles are, in size, about the one-thousandth 
part of a hydrogen atom, and are identical 
for all elements. Sir Oliver believes that 
the forces exerted by the charges carried 
on these minute bodies can account for 
heretofore unexplained properties of mat- 
ter. 
TECHNICAL EDUCATION, 

There has been a beneficial discussion 
in regard to technical education, both in 
this country and abroad, as well from the 
standpoint of the employer as from that 
of the instructor. The need has now been 
felt, and a demand has been made, for 
engineers whose training has been carried 
bevond that found possible in a four-year 
collegiate course; and several institutions 
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have made provision for offering such 
advanced instruction. The demand for 
technical graduates is greater than ever 
before. 


ELECTRICAL SOCIETIES. 


Electrical societies have advanced to a 
more secure position. This has been nota- 
bly the case in the American Institute 
of Electrical Engineers, which, due to the 
energy of its officers, has had a remarkable 
growth in membership, and has accom- 
plished an unprecedented amount of work. 

Karly in the year an announcement was 
made which will exert an important in- 
fluence, not only on the engineering so- 
Gieties themselves, but upon the whole 
profession. Mr. Andrew Carnegie offered 
$1,000,000 for constructing a building to 
he used by the national engineering so- 
cicties as a home, the only condition be- 
ing that the societies themselves provide 
the ground. It is confidently expected 
that such a building would not only be 
of incalculable value to the societies, but 
would assist materially in raising the 
standing of the engineering profession in 
the eves of the general public. 


Notes on Electric Lighting. 


By C. L. Edgar. 


the growth has been in previous years in 
the suburban companies, but during the 
past six months it has been just at twice 
as great a ratio as in Boston. All this 
has taken place, notwithstanding the very 
pronounced feeling among investors that 
general business was falling off. 

Looking back at our records, we are 
able to prove that during the years 1893, 
1894, 1895 and 1896, commonly called 
the “panic years,” the growth of our busi- 
ness was constant. In fact, it grew more 
in 1894 than in any of the three years 
before or after that time. We are there- 
fore very confident that even if the gen- 
eral business of the city has been falling 
off during the past fall and should con- 
tinue to fall off during the coming spring, 
our business would feel it only to a very 
slight extent. As a matter of fact, we 
are planning for the coming winter for 
fully as much growth as if we were ap- 
proaching a period of prosperity. 

There are two general problems which 
confront a central station manager which 
sometimes need to be solved at the same 
time and then again to come forward one 
at a time. I refer to the raising of capi- 
tal for taking care of the growth of the 
business on the one hand and the obtain- 
ing of customers to use up the capacity 


of the property on the other. In the 
early days of the industry, the former 
problem was by far the most important 
and for years customers came on just as 
fast as apparatus could be found to take 
care of them. ‘This lasted for at least 
ten years. Then the opposite took place. 
The standing of the companies had be- 
come so well established that we began 
to Jook around for customers and for some 
vears this was our principal work. At 
present it is hard to say which is the 
most difficult—to get facilities or to get 
customers. Possibly, having been through 
the experience of one problem at a time, 
we are now going through with both with 
less difficulty than if we had not had our 
previous experience. 

Drawing a conclusion from all this, I 
‘an not but believe that the great growth 
of our company during the past year has 
been due to systematic efforts to bring 
our wares to the attention of the public. 
For example, we have proved to our own 
satisfaction that a determined effort to 
eet electric sign lighting has developed a 
business here in Boston within certain 
somewhat limited districts equal to any 
spot in the world. There can be no reason 
for this except hard work and we are there- 
fore forced to the conclusion that we can 


do the same thing in any other lines of 
work if we once realize that the business 
is there waiting for us. 

From all this it will be seen that in 
our opinion the outlook for 1904 is 
brighter than usual. We have certain 
specific purposes which we are attempt- 
ing to accomplish in the way of obtaining 
new business and we have already gone so 
far with this work that we are sure that 
the results will come without any manner 
of doubt. 

The acquisition of all these suburban 
properties and the consequent discon- 
tinuance of their local, old-fashioned sta- 
tions, together with this unusual demand 
in new business, have resulted in the de- 
sign of a modern station, not only to help 
out the existing stations in Boston but of 
sufficient capacity to furnish all the elec- 
tricity needed for lighting purposes with- 
in twenty-five miles of this city. This 


station represents a number of new de- — 


velopments, the most notable of which is 
the Curtis steam turbine, as manufactured 
by the General Electric Company. 

The Boston Edison Company was among 
the first to recognize the possibilities of 
this apparatus and orders were placed 
somewhat more than a year ago for two 
5,000-kilowatt units. Depending entirely 
upon the promises of the manufacturers, 
this company proceeded to design and to 
build a turbine station of extremely large 
capacity and it is now awaiting the ship- 
ment of the first machine of that type. 

The introduction of the turbine into 
central station practice developed a great 
number of new problems. Owing to the 
ability of preventing the introduction of 
air leaks,it was possible to get considerably 
higher vacuum than in reciprocating en- 
gines and this has led to the development 
of a class of condensing apparatus of very 
much higher value than had been in- 
stalled in stations designed previous to 
this year. This apparatus, of course, costs 
much more than the old type but its use 
is more than justified by the economic 
results obtained. 

The concentration of so much power in 
a small space has made the problem of 
getting a sufficient quantity of steam to 
the turbine one of considerable difficulty. 
This has been solved by arranging the 
station, not with a parallel line of en- 
gines and of boilers as in the past but, 
as some one has described it, more like a 
comb, in which the turbine room is the 
backbone of the comb and a battery of 
boilers of sufficient size to operate each 
turbine corresponds to each tooth of the 
comb. In other words, the boiler rooms 
are constructed at right angles to the tur- 
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bine room, each pair of boiler rooms, with - 


its chimney in the centre, operating a 
pair of 5,000-kilowatt turbines, with their 
auxiliary apparatus grouped between 
them. Our plans call for a 60,000-kilo- 
watt station, based upon the present rating 
of the turbines. Judging by the experi- 
ence which has developed since the de- 
sign of this station, it will be easily possi- 
ble to obtain 120,000 horse-power. 

The most radical feature in the con- 
struction of this station is its arrange- 
ment into separate, fireproof divisions. 
The twelve turbines are to be loeated in 
three distinct turbine rooms, all connected 
together from an operating standpoint 
but distinctly separate from the insurance 
standpoint. The boiler rooms are still 
more finely divided, each pair of batteries 
of 5,000 kilowatts being in a separate 
fireproof room. 

In addition to all this, the switchboard 
is in a structure by itself, with no com- 
munication to the turbine room except 
through a vestibule and an observation 
gallery. It seems to me that this construc- 
tion tends toward safety, and in the ex- 
tremely large stations which are being 
designed to-day safety is fully as impor- 
tant, if not more so, than any other one 
feature. 

There is another problem in central sta- 
tion design with which we are met here 
in New England which is somewhat pe- 
culiar to this section of the country. I 
refer to the storage of coal. Bituminous 
coal, shipped by boat from southern ports, 
is used almost exclusively in our section. 
Owing to climatic conditions, made still 
more acute by the necessity of weathering 
the storms of Cape Cod, the difference 
between summer and winter freights is 
very pronounced and the ability to store 
a year’s supply of fuel in the summer is 
one of the necessities of the business. At 
the present moment we have in Boston 
sufficient coal to last us until midsummer, 
and with the coal plant which we have re- 
cently installed it will be possible in future 


to store sufficient coal upon our station 
property to keep us supplied from the 
first of October to the first of May. The 


necessity for this was, of course, brought 


home to us by the strike of last year. If 


our present facilities had been in exist- 
ence at that time, we would have saved at 
least one per cent upon our entire capi- 
talization. 

There are, of course, numerous other 
problems connected with the equipment of 
a large station of this kind and of a dis- 
tributing system capable of extensions 
throughout a thirty-mile radius. All 
these, however, are getting to be matters 
of every-day occurrence and it is only in 
two or three problems in which our de- 
velopment has been along unusual lines. 
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THE NAVAL OBSERVATORY’S NEW 
YEAR’S GREETING TO THE 
WORLD. 


A GREAT TELEGRAPHIC ACHIEVEMENT. 


BY GEORGE C. MAYNARD. 


Horas Non Numero Nisi Serenas. This 
legend which, turned into plain English, 
means “I number only sunny hours,” is 
the motto of the sundials used by the peo- 
ple of ancient times to determine the time 
of day. 

On a hill overlooking the city of Wash- 
ington there is a dial bearing this in- 
scription whose gnomon, six inches long, 
stands waiting to cast its shadow when- 
ever clouds disappear and sunlight comes. 
At rare intervals some passer-by stops to 
note the time it indicates. 

On another hill overlooking the city of 
Washington stands another dial with a 
gnomon thirty-two feet long, majestic in 
appearance, marvelous in construction, 
whose motto is—Al] hours and all worlds 
are mine. Wise men of the East stood 
hefore the old instrument patiently wait- 
ing for a message from the sun; the wise 
men of the West stand before the new one 
and read the heavens like an open book. 
The great telescope of the Naval Observa- 
tory, aided by other appliances of that 
institution, and with the cooperation of 
the telegraph systems of the country, not 
onlv tells the exact time at all hours of 
the day and night, but tells it to all the 
world. -Investigations made by means of 
the telescope furnish fundamental data 
for time determinations, while the meri- 
dian transit instruments are used in mak- 
ing daily observations of numerous stars 
by which the rate of three standard clocks 
is fixed. The best of these, known as the 
Riefler clock, stands on a heavy masonry 
pier in a subterranean vault, is enclosed 
in a hermetically sealed glass case and 
kept at a uniform temperature. It is 
wound up, electrically, every ten seconds 
and has an exceedingly regular rate. The 
mean of these three standards is taken 
as the correct time and the transmitting 
clock is set accordingly a few minutes 
before the telegraphic signals are sent out. 
The error of this clock amounts to only 
a very small fraction of a second. The 
electric impulses are sent by a small min- 
ute wheel in the transmitting clock and 
operate a ten-point relay with which are 
connected the lines of the Western Union 
Telegraph Company, the Postal Telegraph 
Company, the American Telephone and 
Telegraph Company and several local sys- | 
tems. The clock ticks are sent automatic- 
ally over the telegraph lines for five min- 
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utes, beginning at 11.55. The twenty-ninth 
second in each minute is omitted and 
the next following beat indicates the 
thirtieth second. The last five seconds of 
the fifty-sixth, fifty-seventh, fifty-eighth 
and fifty-ninth minutes are also omitted. 
When it comes to the sixtieth minute, the 
last ten seconds are omitted and a final 
beat, at exactly twelve o’clock, is given. 

The government time-service was in- 
augurated about fifty years ago and has 
since that time gradually increased in ex- 
tent and importance, depending largely 
upon the extension of telegraph lines. This 
is one of the striking instances in which 
commercial enterprise has blazed the way 
“and built highways along which science 
has advanced. The Marconi wireless sys- 
tem connecting Siasconset with the Nan- 
tucket Shoals Lightship had hardly been 
established before the Coast Survey offi- 
cials were on hand to ascertain whether 
their longitude work could be carried on 
by that method. They met with perfect 
success in exchanging signals. Since the 
new Pacific cables were laid, last summer, 
the same department of the government 
has utilized the lines for determining the 
longitude of Honolulu, Midway, Guam, 
and Manila and this work was completed 
a month ago. In prosecuting its various 
branches of scientific work the government 
has had the free use of the telegraph wires. 
Telegraph companies have always co- 
operated with extreme liberality and have 
contributed greatly to the success of the 
undertakings. 

As a New Year’s greeting Admiral 
C. M. Chester, Superintendent of the 
Naval Observatory, with the authority and 
hearty support of the Secretary of the 
Navy, proposed to make a more general 
distribution of the time signals than had 
ever been attempted, his plan being to 
actually send them entirely around the 
world to mark the ending of the year 
1903 and the beginning of 1904. 

This proposition received the cordial 
approval of the telegraph officials and 
prompt and active measures to secure the 
greatest success were set on foot. Presi- 
dent R. C. Clowry immediately made ar- 
rangements for the dissemination of the 
signals over the lines of the Western Union 
Telegraph Company to every point of im- 
portance in the United States; for their 
transmission over the Atlantic and Cuba 
cables and for their delivery to the Cen- 
tral and South American lines at Galves- 
ton. He also gave notice of the coming 
event to many of the company’s patrons 
and others who are especially interested 
in the subject of standard time. 

President James A. Scrymser joined 


ELECTRICAL REVIEW 


with Colonel Clowry in the determination 
to make this special service as extensive 
and complete as possible and agreed that 
the signals should be sent over his lines 
to Mexico City, Panama, Lima, Iquique, 
Valparaiso, Santiago and Buenos Aires, 
points from which they would be distrib- 
uted generally throughout Central and 
South America. The lines of the Great 
Northwestern Telegraph Company, cover- 
ing the Provinces of Ontario and, Quebec, 
were placed at the disposal of the govern- 
ment for the occasion by General Manager 
I. McMichael. 

General Manager D. H. Kesley, of the 
Dominion telegraph service, and James 
Kent, manager of the Canadian Pacific 
Railway telegraph system, extended every 
facility at their command, and General 
A. W. Greeley, chief of the U. S. Signal 
Service, made provision for carrying the 
signals over his Alaskan lines to Dawson, 
Sitka, St. Michaels, Eagle City and other 
points in the far Northwest. He also 
engaged to pass the time from Manila 
to all points in the Philippines connected 
by government wires. 

The Postal Telegraph-Cable Company 
was not behind its competitors in willing- 
ness to aid the government and entered 
actively into the work. Careful prepara- 
tions were made for distributing the sig- 
nals over its own lines and for delivering 
them to its connecting companies. At 
San Francisco it arranged for transfer- 
ring them to the Pacific Commercial Cable 
Company, which, under the instructions of 
General Manager George G. Ward, was 
prepared to send them on to Hawaii, 
Midway, Guam and Manila. 

President Edward J. Hall promised the 
cooperation to the fullest extent of the 
American Telephone and Telegraph 
Company’s facilities. The number of tele- 
graph stations on the lines of that com- 
pany is comparatively limited, but orders 
were given for sending the signals to 
all the principal telephone exchanges and 
through them to such subscribers as could 
be reached. The transfer from the tele- 
graph to the telephone lines was made by 
placing a telephone transmitter near a 
Morse sounder, the beats of which were 
distinctly audible in the telephone re- 
celvers. 

Wireless telegraphy claimed the night 
to take part in the unique New Years 
function, and from several seacoast sta- 
tions the midnight message was literally 
flashed out to numerous vessels far at 
sea. 

At the observatory careful preparations 
had been made and, as the hour of mid- 
night drew near, all was in readiness for 
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the important event. Admiral Chester, 
with a number of his staff officers and 
other distinguished persons, was present. 
Lieutenant Commander E. E. Hayden was 
in immediate charge of the time service, 
assisted by his computer, Mr. H. R. Mor- 
gan. During the earlier part of the night 
numerous observations had been made for 
the purpose of determining the error of 
the three standard clocks and for fixing 
the exact time. At 11.45 a chronograph 
was connected with the Riefler clock and 
its indication compared with the trans- 
mitting clock. At 11.50 Commander Hay- 
den set the latter to within one one-hun- 
dredth of a second of the correct time. 
Meanwhile groups of persons were gather- 
ing around the many telegraph instru- 
ments that were to receive the signals and 
all needful preparations were made by 
the telegraph officials. Combinations of 
circuits were arranged, repeaters were ad- 
justed and cable operators were watching 
for the beginning of the signals. Up to 
the last moment no delay in the regular 
traffic on the wires was allowed. Com- 
mercial messages, press despatches for the 
morning papers, railway train orders, the 
great mass of the night’s business went 
forward with the usual rapid, nervous 
rush. The minutes passed quickly. At 
11.55 the master clock was switched on 
to the lines. At the first stroke every tele 
graph key was stopped and the beating 
of the clock went on. Steady hands of 
expert operators were on the repeaters to 
prevent the loss of a single stroke on anv 
of the lines. In cable offices the first and 
second clock-beats were allowed to pass 
while the operators caught the rythm, after 
that their keys opened and closed with a 
regularity and precision that rivaled the 
mechanical apparatus. In five seconds 
fifty thousand instruments connected by 
the slender lines that encircle the world 
and encompass humanity were beating 
away in unison with the swing of the 
pendulum in Washington. 

As the seconds ran on into minutes a 
weird, impressive spell fel] on all who 
watched and listened. Fifty-six, fifty- 
seven, fifty-eight minutes passed and the 
impressiveness of the occasion deepened. 
The steady, regular beating never ceased. 
It was conveying a message from the 
central orb of the solar system to the 
smallest of the outermost planets; it was 
the voice of the omnipotent Creator speak- 
ing to the humblest of His creatures; it 
was the rythmic, unceasing heart-throb of 
the universe marking, not the lapse of ° 
time but the onward march of Eternity. 
Fifty-nine minutes, still beating—ten sec- 
onds, twenty, thirty, forty, fifty—ten sec- 
onds of solemn silence—facing the un- 
folding of the mysteries of the universe 
—“The year is dying in the night; pasa 
on, Oh time, and let him die’—sixty 
—one final beat—Farewell the old, wel- 
come the new. 
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The Vienna, Austria, Municipal Light and Power Plant. 


HE question of the electrification of 
the street railway system of 


Vienna, was under consideration as 
early as #887, but in view of the improve- 
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By Franz Koster. 


houses, two pumping stations and several 
suitable buildings for the use of employés. 
The grounds are planted with trees and 
laid out in grass plots to obviate dust. 
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ments which seemed then about to be 
made in electrical equipment the conver- 
sion from horse to electric power was 
delayed. 

Right of way was given to private com- 
panies under favorable circumstances to 
encourage electrical development for both 
power and lighting. ‘This induced such 
development that the city soon took the 
matter in hand and made contracts, in 
1898, which have placed the street railway 
system of the city upon a uniform plan 
of electric operation, horse-power now hav- 
ing been entirely done away with. 

It was decided to use thigh-tension three- 
phase current rather than single-phase cur- 
rent, as in the use of the latter at least 
two isolated power plants would have been 
required in the central portion of the 
city, while with the three-phase current 
transformed at convenient locations, one 
power plant suffices. This is placed in a 
neighborhood which is not greatly dam- 
aged by its presence, and its location on 
Simmeringer Heide in the eleventh dis- 
“trict of the city (the most southeastern), 
a mile south of the Danube, is one which 
affords the necessary power-house facili- 
ties as it is at the intersection of the 
Vienna-Stadtbahn Railroad and the Dan- 
ube canal which connects with the river 
some two miles to the southeast. 

The plant includes two principal power- 


Fiscal difficulties made it necessary to 
construct thea main power-houses sepa- 
rately; one for street car power and the 
other for lighting and current for private 
use. The first mentioned is built for an 
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6,000 kilowatts, at 5,500 volts, there being 
three machine groups. Subsequent ar- 
rangements removed the necessity for this 
separate operation and the larger power- 
house is now used for all purposes, while 
the smaller is a supplementary plant. 
The entire work of construction was 
completed according to contract in nine- 
teen and one-half months by the Oester- 
reichischen Schiickert Werke, Oester- 
reichischen Lauderbank and the Union 
Bangesellschaft in Vienna. The Schiickert 


Werke put in the entire mechanical and . 


electrical work, accomplishing the instal- 
lation with unusual expedition. The plan 
was worked out at every point, as will be 
appreciated, and the best of the newest 
features of engineering put to use. 
STREET RAILWAY POWER PLANT. 

The main power building is divided 
into three parts, the engine house, the 
hoiler house and the coal house; they are 
about 420 feet long and together 236 feet 
wide and built for eight units, thirty-two 
boilers and for the storage of 4,000 tons 
of coal. Fuel and materials are brought 
into the plant on a through track with two 
switches between the two principal build- 
ings. A twenty-ton crane is provided be- 
tween these buildings, traveling on a steel 
elevated construction, for lifting machin- 
ery from the railroad cars to cars which 
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initial output of 10,000 kilowatts, at 5,500 
volts, there being five units, 3,000 horse- 
power each. Space is left for further 
groups. ‘The second has a capacity of 


run into the buildings, as the floor level 
is several feet above the track level. The 
coal cars of fifteen and twenty tons go 
to a twenty-five-ton transfer table which 
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is of special construction and which takes 
the cars to tracks to the elevators at the 
end of each principal building. The trans- 
fer table receives the car from one side 
only and is a platform on six wheels over 
three rails, which are on the same level 
as the tracks from which the car is re- 
ceived, thus doing away with the usual 
pit and leaving the main track uninter- 
rupted. ‘The cars are drawn up the slight 
incline to the platform by a ten-horse- 
power, synchronous, 300-volt, three-phase 
motor. This motor also serves to propel 
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span, and are twenty feet above the floor. 
The supporting frame of steel construction 
stands on heavy concrete piers, and is pro- 
tected by wooden covering which also 
serves as part of the compartment parti- 
tion. ‘There are ten compartments and 
the loaded cars are dumped according to 
the grade of the coal. The capacity of 
the coal bins is 4,000 tons, as stated, a 
supply sufficient for six weeks’ operation. 
Coal is conveyed to the boilers in small 
three-wheel cars of 500-kilogramme ca- 
pacity, filled and moved by hand, a meth- 
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work at a pressure of 205.8 pounds. 
Each boiler has two horizontal drums 
four feet in diameter and twenty-three 
feet long, fourteen pairs of vertical .rows 
of headers of eight tubes each, and a 
lower horizontal pair of header rows of 
twenty-two tubes, which are connected by 
means of short tubes to the vertical head- 
ers and by long riser tubes, four in front 
and four behind, at intervals directly 
with the cross-boxes and drums. The 
horizontal header row is twenty-two 
inches below the lowest tubes of the ver- 


the platform (upon which at one side is 
a small structure and a trolley mast) to 
the required destination. 

The loaded cars are elevated by a 300- 
volt synchronous, three-phase motor of 
thirty-five horse-power, placed near the 
roof of the coal storage house. ‘This re- 
quires two minutes and when the car has 
reached the proper elevation an automatic 
brake stops it. A second automatic brake 
is supplied should the first become in- 
operative. The cars run on an elevated 
steel construction the entire length of the 
coal house, 385 feet. The tracks rest on 
plate girders 3.28 feet high, forty feet 
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od which while not the most recent is 
the cleanest. The cost of labor is con- 
siderably increased by this plan, but as 
each car of coal is weighed and close re- 
sults are demanded of the stokers the re- 
sult is finally economical. 

The boilers are banked on each side of 
a wide aisle, above which is a lantern of 
glass, there thus being afforded abundance 
of light, room, and ventilation. ‘The 
twenty boilers now in use are of the 
Babeock & Wilcox system, and are ar- 
ranged in groups of two. Space is left 
for twelve more. The boilers are of 3,228 
square feet of heating surface each, and 


tical headers in front and seventeen inches 
below in the rear of the boiler. As the 
water is previously purified there is no 
mud drum, and two-inch drain pipes lead 
from the lower horizontal header row. 
A three-inch blow-off pipe rises from the 
top of the steam drums to the roof. A 
seventy-two tube superheater of 560 square 
feet is placed between the header tubes 
and the drum, which increases the tem- 
perature to 540 degrees Fahrenheit. The 
fireplace, which is of ninety-six square 
feet, has a grating of cast steel, arranged 
for a mixture of low-grade coal and small 
coke. The necessity of using this fuel 
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precluded the use of a mechanical stoker 
and the fuel is brought, as stated, to the 
furnace in cars by hand. Smoke con- 
sumption is effected by air ducts in the 
fire bridge and by steam jets from the 
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cast-iron tubes hydraulically pressed into 
crow-bars and constructed for a pressure 
of 220 pounds per square inch. Soot is 
cleaned off the tubes by an automatic elec- 
tric mechanical device. The temperature 
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INTERIOR OF BOILER HOUSE, 


front of the furnace over the firedoor. 
The boilers are provided with the 
“Dubian” patent artificial water circula- 
tion, by which the generation of steam is 
increased from the normal (fifteen kilo- 
grammes per square metre heating sur- 
face per hour) to twenty-one kilogrammes 
and upward. Also double safety valves, as 
well as automatic valves which operate 
when pipes ‘burst, ete. The boiler feed 
water is pumped by means of two Voith 
compound pumps, first through two filters 
of wood shavings, then through a drum of 
slacked lime, then two clarifiers, and 
finally through two more filters of wood 
shavings. ‘There are two such systems of 
purifiers, of 1,412 cubic feet capacity 
each. The purified water is then stored 
in tanks in the cellar or in the parterre. 
The parterre tanks contain heating coils 
and the water is pumped to the econo- 
mizers or directly into the boilers by four 
Worthington compound pumps of 1,765 
cubic feet per hour capacity. 

The economizers, of the “Green” sys- 
tem, of which there is one for each two 
boilers, are placed under the floor in the 
smoke flues behind the boilers. They 
may be closed off from the flue gases by 
butterflies and the passage of water 
through them is also under control, so 
that the feeding water may be passed di- 
rectly into the boilers from the tanks. 
Each economizer consists of 256 upright 
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of the water is raised in the economizer to 
212 degrees Fahrenheit. 

At the end of each plant are placed two 
smokestacks, with ornamental brickwork, 
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Under the middle aisle of the boiler 
room are two tracks for cars for the re- 
moval of ashes. 

The boilers are not connected to a ring 
pipe system, but the steam is carried in 
extra small pipes by the most direct route 
to the engines where it is to be consumed. 
In this way the advantage of the 
superheaters is not thrown away through 
loss of temperature in transit, the loss of 
even one atmosphere of pressure not be- 
ing considered of great importance, when 
the temperature can thereby be well 
maintained. There are two two-boiler 
groups for each generator unit, but the 
steam mains are so laid that a unit may 
be supplied from an adjoining pair of 
boiler groups as well as from its usual 
connection. 

The pipes are Mannesmann (steel) 
pipes 7.75 inches in diameter, with loose 
flanges and are constructed without ex- 
pansion joints, as large bends take up the 
expansion. The pipes lead from the boil- 
ers to the partition wall, then to the floor 
and pass under it to the engine room, 
where they are for a portion of their 
length 17.5 inches in diameter (acting as 
steam collectors), to a water-catcher and 
then into the bottom of the engines. All 
steam pipes are insulated with “Therma- 
ht.” 

The five engine units now in place were 
built by the Ersten Briinner Maschin- 


great 
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213 feet high, 15.6 feet in diameter at 
the bottom and 11.8 feet in diameter at 
the top. The foundation is of tamped 
concrete one to seven. The lowest layer, 
one to five, 4.7 feet in thickness and 49.2 
feet square, and bears an I-iron grill. 
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fabrik, being modeled on the Sulzer 
Brothers type. At ninety revolutions and 
172 pounds pressure a normal horse- 
power of 3,400 is developed, with the 
maximum at 4,200. Further installa- 
tions will be in larger units. The en- 
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gines are triple-expansion, four-cylinder, 
horizontal type. ‘The cylinders are in 
pairs, the pair nearest the generator be- 
ing low pressure, sixty-eight inches in 
diameter, and both receiving steam from 
one intermediate cylinder, forty-six 
inches in diameter, opposite the high- 
pressure cylinder, the diameter of which 
is 31.5 inches. The united stroke is 
fifty-nine inches. ‘The cylinders are 
bolted to the cross-head guides and bed- 
plate. Between low and high-pressure 
cylinders is a separating or distance frame, 
which is open at the top to allow access to 
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than four per cent greater even when 
the load is suddenly taken off. The tem- 
perature of the steam, when admitted, is 
almost 540 degrees Fahrenheit. The en- 
gine cranks are placed at 108 degrees. 
For starting, a small steam engine is 
placed on the floor in front of the engine. 
It engages a gear on the dynamo arma- 
ture, which acts as a flywheel, and it is 
automatically cut out when the large en- 
gine has reached a certain speed. For 
the purpose of parallel switching-in, a 
small motor controlled from the switch- 
board is provided in connection with the 
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placed between the engine cranks, its 
armature acting as flywheel. The stator 
frame is built up of four parts of cast 
iron 28.8 feet diameter and thirty-one 
inches wide. In it is built the magnet 
field, which bears 384 oval units for wind- 
ing arranged on a certain scheme. The 
rotor is 24.6 feet in diameter and weighs 
forty-three tons. It has sixty-four magnet 
poles, each with eighty-four windings of 
flat copper, bent on edge. The tension 
between two adjacent windings is only 
0.04 volt. At ninety revolutions per min- 
ute a pole-change of ninety-six per second 
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the pistons, and which bears a piston-rod 
guide. The pistons are so arranged that 
expansion, which amounts, at the end of 
the high-pressure cylinder, to sixteen 
millimetres (0.66 inch) may take place. 
The greater portion of this expansion is 
caused to take place before starting the 
engine, the cylinders, with exception of 
the high pressure, being heated by admis- 
sion of steam into their jackets. The ex- 
pansion is so great that it can easily be 
noticed. Each cylinder is provided with 
four four-seated valves, controlled by a 
Sulzer regulator of such delicacy that the 
speed of the engine can not become more 


regulator, thus changing the speed of the 
engine at will. 

The engines are guaranteed, at 176 
pounds and 486 to 540 degrees Fahren- 
heit, to consume no more than ten pounds 
per indicated horse-power-hour. The 
weight of each engine without dynamo is 
245 tons and the cost was 250,000 K., or 
$50,000. 

The foundacion of each unit, 28,258 
cubic feet, is of tamped concrete. Be- 
neath the floor and under each crank of 
the engine is placed a combination con- 
densation water and air pump. 

The three-phase alternating dynamo is 


is reached and with rapidity of change 
the same current serves for both lighting 
and power. The voltage is 5,500 and the 
normal load 2,000 kilowatts, with 2,500 
easily reached. 

There are now in place in the centre 
of the engine room in front of the switch- 
board three 220-volt exciter generators, 
which are switched-in in parallel with a 
storage battery. These exciters are coupled 
direct, with 5,500-volt three-phase current 
motors. One exciter generator of sixty- 
five kilowatts suffices for two of the large 
generators. 

The switchboard of ornamental design 
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scparates a small building from the main 
machine hall. This building contains ac- 
cumulators (exciter battery), switching 
and measuring room and employés’ offices. 
The switchboard is of marble slab and 
contains besides the full complement of 
apparatus, means of switching in the gen- 
erators in parallel. The apparatus is ar- 


ranged on a ring circuit bus-bars system 
and switches are placed so that any two 
generators may work independently and 
may feed any two outside circuits. 

For the necessary purposes of the plant 
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ty-six per second. The water softeners 
for this plant are of the Dervaux-Reisert 
system with pear] gravel filters. 

The switchboard is similar to that in 
the large plant with the exceptions of 
such details as are necessary in lighting 
work. 

A closed water-reservoir canal, six fect 
wide and with an available depth of 16.5 
feet, is built in horseshoe shape around 
the two power-houses. Above the 16.5 
feet depth is on one side a gallery with 
space enough for the passage of work- 
men. When contemplated additions to 
the plants are in the course of time com- 
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transformers are placed in the building 
behind the switchboard. The transformers 
are of the oil-cooling type, 150 kilowatts 
and reduce the current from 5,500 volts 
to 300 volts. Two other small trans- 
formers reducing the voltage to 110 serve 
for lighting. In case of failure of the 
three-phase current, arrangement is made 
for lighting by direct current from the 
storage batteries. 


LIGHTING PLANT. 


Except as to length this supplementary 
plant, which was erected separately on ac- 
count of municipal reasons, is of the same 
dimension as the previously described 
plant; and of the same arrangement in 
all important particulars, as to boilers, 
piping, engines, dynamos, switching, etc. 
The engines, however, of which three are 
now in place, are provided with the Lenz 
regulator. Another engine unit is to be 
put in place later and of the sixteen boil- 
ers which are to be installed twelve are 
now in operation. The pole-change of the 
gencrator is the same in each plant, nine- 


pleted, this canal will entirely enclose the 
plots and will be 2,296 feet long and of a 
capacity of 222,390 cubic feet. 

Adjoining it on the outside are two 
smaller condensation water-discharge tun- 
nels, of sharp pitch, one for each plant, 
emptying directly into the Danube canal. 

The water for the reservoir canal is 
secured from the Danube canal. A large 
intake pipe at the bottom of this canal 
leads to a concrete pit, 37.7 feet deep and 
19.6 feet in diameter, from which the 
water is pumped into the reservoir. When 
the water in the Danube canal is high, 
an overflow pipe from the pit supplies the 
reservoir canal without pumping. ‘The 
Danube canal rises at times 21.3 feet 
above its low level. In the pumping sta- 
tion are now in place three seventy-five- 
horse-power electric pumps of 360-litre 
capacity per second at sixty revolutions. 
These pumps are capable of supplying 
thirty per cent more water than the plants 
require. The water in the reservoir canal 
is used mostly for the condensers, while 
for the boiler-feeding water a smaller 
pumping station, with two pumps of 110 
litres per second, has been erected which 
takes water from three pits to concrete 
reservoirs from which it goes to the puri- 
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fiers. Water taken directly from the 
Danube is not suitable for boiler use and 
the three pits from which the boiler-feed 
water is secured are fed by seepage 
from the Danube canal. ‘The boiler-feed 
Water-basin can also receive the condensa- 
tion water discharge. 


DISTRIBUTION. 

At a radius of one and one-half miles 
are erected five substations, from four to 
ten motor-dvnamos each, for hehting and 
power, and a set of two coupled boosters. 
The 635-kilowatt three-phase motor of 
ninetyv-six pole-changes is on the same 
shaft with a 550-kilowatt direct-current 
generator. The poles of the rotor are ex- 
cited from the 220-volt lighting circuit. 
The units are placed on each side of an 
aisle with the direct-current generator 
next the aisle and the alternating motor 
nearest the wall of the building. Each 
substation contains one storage battery 
system for lighting and a buffer battery 
for street car power. 

The largest station is Mariahilf with 
ten units; six for power, two for light- 
ing and two for reserve, with total capac- 
ity of 5500 kilowatts or 8,000 horse- 
power. A switchboard at the end of the 
building is for power and the one on the 
side of the building is for lighting, as 
shown in the illustration. The lighting 
battery of this station has a capacity of 
3,024 ampere-hours at 500 volts, and can 
feed 8,000 incandescent lamps of sixteen 
eandle-power for three hours. All the 
batteries are of the, Tudor system and 
each of from 274 to 276 cells, and have a 
total capacity in all the substations of 
3,800 kilowatts. which is sufficient to take 
the place for from one to three hours of 
one and one-half of the large units in the 
main power-houses. 

From three to six lead and iron ban- 
dazed power cables lead to each substa- 
tion. They are laid together with tele- 
phone cables in sand in trenches 1.7 feet 
wide and 3.28 feet deep and are covered 
with tiling. From the substation lead 
ten to twenty street car feeding mains, 
the rails acting as a return. 

The lighting circuits are of 220 volts, 
direct current, and three-wire system. 
The intermediate wire has a much 
lighter insulation than the other cables 
of the system, which are lead and iron 
bandaged. The feeding cables to the 
lighting circuits are from 310 to 500- 
millimetre section. 

During the vear 1901-1902 the bulk of 
work of cable laying was done, there be- 
ing laid for street car power 190 miles of 
cables, equal to 840 tons of copper at a 
cost of $800,000, and for lighting power 
555 miles of cables, equal to 830 tons of 
copper, at a cost of $1,100,000. The 
total cost of the entire installation was 
$6,800,000; $3,800,000 for power and 
#$3.000,000 for lighting. 

The operation of the entire system 
shows results more satisfactory than were 
expected and far in excess of the guaran- 
tee, which is largely due to the liberal em- 
ployment of every improvement, in what- 
ever country, now known. 
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HE past year stands out conspicu- 
ously as a year of progress, not 
merely the commonplace progress 

counted out in miles of track and in hun- 
dreds of car equipments, but that which 
gives vitality to the art and brings fresh 
promise for the future. For the past five 
vears electric traction has been passing 
through a period of unwholesome pros- 
perity, of feverish development along cer- 
tain narrow lines and of dreary standard- 
ization in methods and apparatus. An art 
does not grow by commonplace increase of 
investments nor by building bigger struc- 
tures on the same plans as before. It 
srows only when it grows along great 
highways of progress leading to some- 
thing more than a swelling of its taxable 
assets. 

True enough, in the past year many 
roads have been completed, adding ma- 
terially to the resources of the country in 
the way of communications and bringing 
to the communities served by them the 
usual manifold and only half-appreciated 
advantages. So far as the art of electric 
traction is concerned, these have merely 
gone to enlarge the gross sales of electrical 
apparatus for the current year. But in 
the latter half of the year three events 
may be counted which have made more 
for the future of electrical traction than 
the work of any other six months in the 
past decade, or than the work of the whole 
decade together. 

The first of these was the triumphant 
conclusion of the Zossen experiments in 
high-speed traction. These have already 
been described in the columns of the ELEC- 
TRICAL Review, so that no extended de- 
seription is necessary, but their real bear- 
ing of the future of electrical traction can 
as vet be only half appreciated. TL must 
be remembered that from the point of view 
of many engincers the earlier runs of 
two vears ago ended in disaster. The 
highest speed then attained was a seant 
100 miles per hour, a figure less than had 
already been reached by stam locomotives, 
and the highest speed at which continued 
experiments could be made was nothing 
more than is reached daily by trains be- 
tween New York and Philadelphia. To 
encineers abroad this meant that the hope 
of recquipping the German state railways 
for high-speed electric traction was il- 
lusory values after reconstruction of the 
roadbed. They were prepared to admit 
beforehand that motors could be built to 
vive the hoped for speed and that the 
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necessary power could be conveniently 
taken from the three-phase working con- 
ductors at that speed. But their doubts 
about the track were confirmed, and new 
doubts about braking and signals were 
raised. As a rule American engineers cared 
not at all whether the standard German 
track were sufficient or not, assuming that 
a sultable track could be easily construct- 
ed, but they doubted the very things 
which the Germans assumed. By the 
painstaking misinterpretation of a lot of 
half-baked coasting experiments the be- 
lief had got about that the air resistance 
at the high speeds attempted would make 
the work practically impossible, and the 
suggestion of three-phase motors in elec- 
trie traction was like shaking a red rag at 
a bull. 

The Zossen experiments of the past sea- 
son demonstrated in the first place that 
the required speed could easily be made on 
a well laid rock-ballasted track, and the 
speed was in fact pushed to 130.4 miles 
per hour. Moreover, the running of the 
cars at the highest speeds was still smooth 
and steady. Adequate power was easily 
taken from the three-phase working con- 
ductors and the air resistance was shown 
to be of a magnitude by no means forbid- 
ding. A single car is obviously an un- 
favorable unit for high speeds, since it 
has to encounter nearly as much air re- 
sistance as a short train of considerably 
greater weight and carrying capacity. The 
actual requirements as to power at the 
higher speeds may not be fully announced 
for some time, since the results must be 
thoroughly worked up, but the popular ac- 
count of the record run by Dr. Reichel 
indicates that the gross power taken at 
130.4 miles per hour was about 1,600 
horse-power. 

Since at least a third of this must be 
charged to track resistance the fact be- 
comes evident that for short trains one 
would be within safe bounds by computing 
the train resistance from Sinclair’s well- 
known formula R = 2 + .v4 V for a 
range say between 75 and 125 miles per 
hour. In other words, one can now figure 
pretty confidently on the power required 
for a schedule speed of 100 miles per 
hour, with the certainty that the demand 
is not in excess of feasibility, and the 
additional knowledge that with a track 
built in accordance with our present best 
railway practice the running will he 
smooth and the operating conditions gen- 
erally practicable. 


Of course at such a speed one has to 
take pains in working out the details of 
track equipment and must remember that 
braking and signaling require more lee- 
way m point of space than at ordinary 
speeds, but these requirements appear at 
every stage of quickening the schedule. 
[t is a long jump, however, from showing 
quite definitely the conditions required 
for operation at 100 miles per hour, to 
the construction and operation of a road 
for such fast service. As the writer has 
many times had occasion to point out, the 
real difficulty is not on the engineering 
side of the problem, but on the commercial 
one. There is unlikely to be any great 
Increase of railway speeds until there is 
real competition, long continued and de- 
termined between trunk lines joining im- 
portant centres. A road schedule for 100 
miles per hour would mect savage opposi- 
tion at every stage of its development. 
But nevertheless, there are some oppor- 
tunities for such a road, and now that 
the Zossen experiments have cleared the 
engineering problem of the last shadow of 
doubt, there should be a reasonable chance 
of carrying it through to commercial 
success in spite of opposition. ‘he sec- 
ond series of Zossen experiments has given 
a sound basis for the development of high- 
speed railroading, and its practical initia- 
tion is now merely a question of enter- 
prise and persistent effort. 

The second important siep forward to 
be credited to 1903 is the single-phase mo- 
tor for electric traction. True enough Mr. 
Lamme announced such a machine more 
than a year ago, but the announcement 
was unfruitful and unconvincing. There 
is a great difference between a paper be- 
fore a learned society and the simultane- 
announcement from three different 
countries that a practical single-phase mo- 
tor has been developed in each of them. 
The motors devised by Mr. Lamme, by 
Eichberg and Winter, and by Dr. Finzi 
belong to a class not new in theory, but 
heretofore neglected on account of the 
difieulties surrounding commutation. 
Their properties, as indicated by all the 
published data, are very promising. ‘They 
permit of easy and efficient regulation of 
speed over a wide range, they give ample 
torque for rapid acceleration of the load, 
and they have power-factors sufficiently 
high to obviate fear of difficulties on that 
At and near full load and speed 
the power-factors are higher by consider- 
able than those of the best induction mo- 
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tors, and only in starting from rest do 
the power-factors fall to a conspicuously 
low figure. 

All three forms of motor are said to be 
practically sparkless. Just how much this 
statement really means it is somewhat dif- 
ficult to tell as something has to be allowed 
for the natural enthusiasm of the in- 
ventors, but if I were to hazard a guess 
it would mean at least that the new mo- 
tors secure commutation good enough to 
compare with that of the early direct-cur- 
rent railway motors. 

This degree of immunity is enough to 
he encouraging, particularly since the 
Lamme and the Eichberg and Winter mo- 
tors are of large capacity, suitable for 
heavy interurban work. The introduction 
of these motors and others of the single- 
phase persuasion will very greatly modify 
future electric railway practice. On this 
side of the Atlantic the polyphase induc- 
tion motor has been let severely alone on 
account of complication of the overhead 
construction, and what is more serious the 
impossibility of running economically 
while preserving a margin of speed for use 
in exigencies. We Americans are great 
believers in engineering panaceas—if a 
device is suited only to certain classes of 
work, we look askance at it. Thus it 
has happened that the rotary converter 
system, which has been vigorously touted 
as a cure-all, is in high favor, while any 
and all alternating motor systems have 
been held in contempt. The result has 
been very heavy expense in distributing 
systems, which might as well have been 
avoided had American engineers settled 
down to serious work on alternating trac- 
tion motors five years ago. 

If the new single-phase motors bear 
out their promise the distribution of en- 
ergv for long traction systems will be verv 
much simplified. The key to the situation 
lies in the use of high voltage on the work- 
ing conductors when their situation makes 


HE improvements in telephony dur- 

T ing the past year, which appeal to 

the interests of the greatest num- 

ber of persons, have been those of celeritv 
and accuracy of service. 

The concentrated effort of administra- 
tion of companies and the work of in- 
‘ventors have been applied to improve- 
ments in the service. 

Systematic instruction of present opera- 
tors upon standard methods of procedure, 
and in the larger cities the classes for 
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it feasible. It is not enough that the 
power should be transmitted at high volt- 
age if the working line is at low pressure. 
Not only does the high-voltage trolley wire 
greatly lessen the cost of distribution of 
energy, but it also greatly simplifies the 
delivery of large power to a moving car, 
which is fundamentally necessary in heavy 
work at high speed. I have a good deal 
of sympathy with Mr. Westinghouse’s re- 
cent pronunciamento against the third 
rail. Useful as it is as a makeshift, no 
system which requires transmission at low 
pressure can be seriously considered as a 
general solution of the traction problem. 
Tf the single-phase motors can be de- 
veloped sunecessfully in the larger sizes, 
say from 200 to 300 horse-power, they 
will quite revolutionize heavy interurban 
work. As to their use in tramway service 
proper as suggested by Mr. Lamme in a 
recent paper, one can not feel quite so 
certain. As a practical working machine 
the present direct-current tramway motor 
is marvelously good. High-voltage trolley 
wires will not do in urban traction, and 
the reported gain of the alternating mo- 
tors in efficiency of regulation will be 
offset by the loss in rail conductivity where 
heavy currents have to be employed. 

Lessened danger from electrolysis is a 
strong point in favor of the alternating 
motors, but this danger is frequently 
overrated and can be in large measure 
averted bv steps less radical than the 
adoption of an alternating-current system. 
Perhaps the adaptation of the series- 
wound alternating motors for running 
with direct current after entering the 
urban district may prove to be a happy 
compromise measure. At all events, even 
the degree of success already indicated in 
the development of the alternating-current 
motor gives great promise of future use- 
fulness, certainly within a limited range 
of applications, perhaps over a very wide 
range. 


The Telephone in 1903. 


By C. J. H. Woodbury. 


new recruits to the operating room have 
heen sufficiently extended to produce defi- 
nite results in better attendance upon sub- 
scribers, while the latter, with the in- 
creasing use of the instrument, are con- 
forming to methods which facilitate the 
work of the operators in furnishing de- 
sired connections. 

The increasing number of central en- 
ergy switchhoards installed during the year 
have saved the subscriber’s time in calling 
the central office, and to a far greater ex- 
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The third marked event of the past 
year was the initiation of the great sub- 
urban traction plans of the New York 
Central, involving not only the tunnels 
but the far larger work beyond them. 
It is notable as the first sweeping 
change to electrical traction on the part 
of a great and conservative railway 
system. In no place was the change 
more needed and in few places was it 
confronted by more considerable diffi- 
culties. It is a great victory for electric 
traction to win out under the conditions 
imposed and the example thus set is sure 
to be followed elsewhere. It marks the 
first wide break in the ranks of the old 
line railroading. For a decade electrical 
engineers have been confidently looking 
forward to a day when electric loco- 
motives would find a regular place in 
railway service, but progress has been 
slow. From now on it will be faster, and 
while I am far from predicting that the 
steam locomotive will be entirely super- 
seded, it will certainly be displaced in 
very many instances. There is no logical 
reason why any one form of motive 
power should prove best for every pur- 
pose. It is altogether likely that ordinary 
locomotives can hold their own in a wide 
sphere of usefulness, but it is none the 
less a good sign that the electric locomotive 
is given its place at last. It is curious 
that this change should have come just 
as alternating-current motors have begun 
to come into prominence, and it would be 
more curious still if the New York Cen- 
tral plant should prove to be the last stand 
of direct-current motors for heavy railway 
service. One would be rash who should 
make a prediction on this point, but 
stranger things have happened. At all 
events it is safe to predict that the New 
York Central’s plant will prove so signal 
a success as to encourage further develop- 
ment along whatever line may seem best 
a few vears hence. 


tent, by the more rapid manner of re- 
leasing finished connections, have im- 
proved the service when a_ subscriber 
wishes to make several calls in succession. 

Although the annual reports of the nu- 
merous telephone companies will not be 
submitted so as to furnish the exact statis- 
tics until well into the new year, yet it 
is well known that the increase in the 
total number of instruments has exceeded 
that of former years, and this phenomenal 
growth has outstripped the most sanguine 
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estimates, and again postpones the antici- 
pated saturation point of patronage, whose 
imminency conservative persons have an- 
ticipated from year to year. 

The increase in the number of instru- 
ments has far outstripped the number of 
subscribers, on account of the many busi- 
ness houses which have extended from 
one or two telephones, into furnishing 
heads of departments and others in au- 
thority with instruments leading to a 
private branch exchange, where a skilled 
operator can attend to details of obtain- 
ing connections. 

The construction of many lines con- 
necting separate towns has increased 
vreatly during the year, and extended the 
facilities of communicating over long dis- 
tances, and this supply of service is stimu- 
lating the demand, and the amount of 
such communication is increasing, and ap- 
pears to furnish in many cases instantane- 
ous substitutes for a business trip. 

The growing number of telephone 
booths indicates the enterprise of the 
telephone companies in providing for the 
needs of the public, as well as the extent 
of the general patronage given to these 
isolated instruments in a widespread use 
by those who do not have telephones. 

Booths are placed on long route trolley 
cars and on express trains, particularly in 
the West, and at stations where stops are 
longer than for the transfer of passengers, 
lines are connected with the telephone 
svstem. 

Vessels are equipped with telephones 
whose lines are connected as soon as the 
craft are moored to their piers, and as 
the boat is secured to the land, so the in- 
terests which it bears are attached in like 
manner to the greater world through the 
instrumentality of the telephone. 

It is believed that the development of 
cheaper classes of service for those who 
have cause for the infrequent use of the 
telephone has increased the number of 
residential subscribers, in which class it 
has changed from a luxury to a necessity, 
particularly with the commercial uses of 
a household, until its generality, in com- 
parison with the conditions of a few years 
ago, is comparable with the remark of a 
great Oriental scholar at Oxford, that “in 
the course of a few years, every one would 
know a little Arabic.” 

How long will it be before every es- 
tablishment has at least one telephone? 

The farmer is finding that the tele- 
phone is breaking the disadvantages of 
isolation; it quotes him market prices at 
once without the interruption of his labors 
for a journey to town, and by the same 
token he can make sales of crops; the 
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promulgation of weather reports over the 
telephone gives him information when to 
sow and when to reap, or to withhold 
from such work so dependent upon sun 
and shower; it furnishes him an element 
of protection in securing help in case of 
fire or a defence against marauding inter- 
lopers which are such a serious menace 
to isolated homes; and above all, its means 
of social communication are highly prized 
among neighbors at a distance. 

The application of the telephone in the 
operation of both steam and electric rail- 
way lines has developed into what is al- 
most a new system of order and report, by 
which the individuals concerned in the 
giving and the execution of orders come 
into direct touch with each other in con- 
ference, without the interposition of 
others, and by these direct methods results 
are attained which contribute to safety 
and efficiency of operation. 

Other signaling systems, particularly 
automatic fire-alarms and watchmen’s 
traverse, use the line plant without caus- 
ing interference, and can if need be use 
the instruments of the telephone system, 
while in cities it is a valuable adjunct to 
the recording of the patrol of police and 
firemen, as well as to summon their help 
in emergency. 

As in the case of railway traffic, the cost 
of furnishing customers with the facili- 
ties for their communication is a problem 
whos? details require close analysis, and 
the accumulated experience on this sub- 
ject is applied to the benefit of customers 
throughout the long range, from the large 
establishment whose conduct of affairs re- 
quires an incessant use of telephones dur- 
ing the busy hours, and thence down 
through numerous subdivisions of service, 
with corresponding diminutions of rates, 
to farmers’ lines where twenty instru- 
ments on a circuit give a service which 
fills the need, and is well worth the moder- 
ate cost. 

This increase in the telephone service, 
both in numbers and in purpose, is mak- 
ing it more of a necessity whose value 
is recognized. 

This work is requiring extensive in- 
vestment of capital to make these exten- 
sions and to build the plant in such a 
permanent manner as to give assurance 
of the continuity of this valuable service, 
and it is of the most favorable significance 
that this aspect of the system is being so 
thoroughly accepted by the patrons, who 
appreciate that its affairs must be con- 
ducted on a basis which will assure good 
and permanent service, and that it is 
essential that the service must be paid for 
at a price which will continue its quality 
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and maintain the plant, giving a reason- 
able profit which will not only conserve 
present enterprises, but also attract addi- 
tional capital as it may be needed for 
future growth of the business. 

In recent times there have been many 
instances where the early history of pub- 
lic electric lighting enterprises has been 
repeated by telephone companies that gave 
service at rates which ignored the con- 
stant drain for maintenance and deprecia- 
tion. 

Some who have entered the telephone 
business in the spirit of commendable en- 
terpise have learned too late that the ele- 
ments of depreciation and the provision 
for future growth are of such moment 
that the estimated rates were too low, and 
that self-preservation required an increase, 
even though it was necessary to invoke 
legal aid to remove the restrictions on 
rates which were embodied in franchise 
and charter in perfect good faith that 
such provisions were to be kept to the 
letter. 

The experience in other lines of in- 
dustry during the last few months have 
furnished notable instances where every 
dollar wrongfully charged to investment, 
when it should have been charged to 
operating, directly impairs the capital and 
creates a deficiency which must be reim- 
bursed by additional capital or take the 
same consequences as follow losses from 
any other cause which impairs capital. 

As the telephone ranks as the most 
widespread application of electricity in 
its direct relation to the individual, so 
the business conduct of its affairs must 
Le administered upon the basis of revenue 
sufficient to maintain the plant and to earn 
a legitimate income on the investment. 

Like all electrical enterprises, the 
forthcoming increase in the number of 
telephones will require a corresponding 
augmentation in the amount of capital 
which must, as in the case of railways, he 
obtained from investment outside of the 
revenues, as the results show that the 
standard upon which telephone rates 
are based does not provide for a sufficient 
surplus to furnish amounts adequate 
for such enormous increases in plant. 
There is every reason to believe that 
the income resulting from the perma- 
nency of the patronage, and the present 
knowledge of the expenditures required 
for operation and maintenance will com- 
bine to render such investments desir- 
able and on a far more secure basis than 
in years agone, when an uncertain present 


and a conjectural future made the propo- 
sition far more indefinite than the pres- 
ent sound basis of telephone investments, 
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Present Conditions in Telegraphy. 


HE year 1903 has not been marked 
by any startling innovations in the 
field of the electric telegraph (ex- 

cluding wireless telegraphy). Efforts of 
telegraph managers have been chiefly 
directed to the increase in the efficiency 
of the Morse system which is the one uni- 
versally employed for land wires; also to 
the strengthening of the structures which 
support them, so as to reduce to a mini- 
mum the ravages of storms and decay. 

The Morse method in this country is 
employed upon circuits which are either 
single, duplex or quadruplex, with auto- 
matic repeaters inserted if the wires are 
over 500 miles long. Chemical batteries 
have been almost entirely replaced by 
currents from dynamos, except for minor 
local purposes. 

The extensive use of superior hard 
drawn copper wires, whose resistance is 
over six times less than iron of the same 
gauge, the improvement in insulation and 
in the construction of the apparatus, the 
betterment of poles and fixtures, and the 
large increase in the use, by the receiving 
operators, of typewriting machines, since 
their first introduction twenty years age, 
have all contributed to an improvement in 
the service and a higher traffic capacity 
of the wires. 

The increase in the number of wires 
in large terminal offices and through in- 
termediate stations and the menace of 
fire due to possible crosses outside with 
electric light and trolley wires, have ne- 
cessitated distinct changes in the old sys- 
tem of switches, lightning protection and 
wiring. 

The following records of specd in Morse 
transmission, which a few years ago would 
have been phenomenal, are now almost a 
daily achievement. 

Between New York and Chicago, on one 
side of a quadruplex nearly 1,000 miles, 
1,001 telegrams were transmitted between 
9 a. M. and 5.30 P. M. Of these 552 
passed from New York to Chicago in 
eight hours and five minutes. 

From Chicago to San Francisco, 2,700 
miles, one operator sent 526 ordinary tele- 
grams between 8 a. M. and 5 P. M., being 
sixty per hour. 

A quadruplex between New York and 
Boston carries 2,000 telegrams from 8 
A. M. to 5.30 P. M. daily. 

In the United States the Morse system, 
by which the sending operator translates 
the customers’ message directly into Morse 
signals and transfers them over the wire 
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directly to the ear of the receiving oper- 
ator. enabling him to record the message 
by pen or typewriter, has, so far, been 
expanded only to a quadruplex or trans- 
mission of four messages simultaneously 
over one wire. 

The Delaney multiplex system, trans- 
mitting simultaneously a maximum of six 
messages on one wire, has been in use in 
England for several years. 

In 1880 the Wheatstone automatic sys- 
tem was introduced into the United States, 
but the number of scts that were put 
in operation have decreased notwithstand- 
ing the enormous increase of traffic which 
has been handled by an increase of the 
Morse system. 

An ingenious modification of the Wheat- 
stone was recently made by C. L. Buck- 
ingham, who replaced the Wheatstone tape 
marked with the received signals in ink 
by a printer which automatically recorded 
the messages in Roman characters in page 
form. It has had but a limited use. 

The Wheatstone works duplexed, and a 
circuit between New York gnd Chicago 
is capable of carrying 5,560 ordinary tele- 
grams between 9 a. M. and 5.30 P. M. 

The Edison phonoplex and the Crehore 
duplex-diplex are also in use to a very 
limited extent. These systems both super- 
pose a phantom circuit upon a single 
Morse wire without interference with the 
Morse operation, making two simultane- 
ous communications possible either in the 
same or in opposite directions. 

In France and Europe the Baudot and 
the Hughes tape printing systems are 
largely used. 

Both here and abroad close attention 
has been given to increasing the carrying 
capacity of wires by the use of automatic 
or other methods. 

Among the most notable inventions that 
have been proposed are Rowland’s page 
printing octoplex, Pollak and Virag’s 
rapid automatic plan, and Murray’s auto- 
matic system. 

Briefly, Rowland uses one wire duplexed 


with four keyboard transmitters and four 
automatic page printers at each end, 
giving eight simultaneous transmissions. 
An operator striking the lettered keys 
causes the letters to appear directly in 
page form at the distant end. 

Pollak and Virag transmit auto- 
matically from a peculiar perforated strip 
which so regulates the currents with re- 
spect to direction, intensity and duration 
that they actuate a most ingenious ar- 
rangement. of a telephonic diaphragm and 
mirror from which a beam of light is 


caused to be recorded as ordinary hand- 
writing upon a revolving surface of sen- 
sitized paper, and it is claimed there have 
been transmitted over an overhead wire in 
Hungary 230 miles at 1,000 words per 
minute. (For description see the Elec- 
trician, London, October 19, 1900). 

Donald Murray uses one wire duplexed 
with an automatic transmitter and an 
automatic perforator at each end. Key- 
board perforator with alphabetical keys is 
employed to manually punch the trans- 
mitter tape with holes representing the 
letters of words. These tapes are passed 
into the transmitter and cause the electric 
signals to operate the distant perforator, 
reproducing a perforated tape which is 
used in a specially designed typewriter, 
run by a motor, to actuate the type bars 
and print the messages in page form. 

A keyboard transmitter, which is de- 
signed to take the place of the Morse 
key, has been developed by C. E. Yetman, 
of New York, so that sending operators 
may transmit letters and figures by touch- 
ing their respective keys as in typewriting, 
instead of using the fingers of one hand 
to manipulate a single “key to transmit 
every element of which a letter is com- 
posed, the letter P requiring five motions 
by the Morse key but only one upon the 
kevboard. 

The automatic relay of S. G. Brown 
for translation from one long cable to an- 
other, or from one cable to a land wire 
is considered a very notable invention. 

It is only when we survey the develop- 
ment of telegraphy from its inception be- 
tween Buston square and Camden ‘Town 
station in London in 1887, and between 
Washington and Baltimore in 1844, that 
we become bewildered by its present grand 
proportions, and all this has taken place 
within the lifetime of many who were 
active in the service in thos a years. One 
of these veterans is Mr. O. Wood, at 
present a resident of New York with 
faculties undimmed by age. 

An estimate of telegraph wire now 
erected in North and South America may 
be safely placed at 1,800,000 miles, and 


in Europe and Asia at 2,500,000, sufli- 
cient to encircle the earth 172 times. 
In 1879 there were 50.450 mils of 


cables laid and working in the seas, and in 
1903 these had increased to 222,200 nau- 
tical miles, the latest being the Mackay 
cable between San Francisco and Philip- 
pine Islands, a total length of 8.198 nau- 
tical miles, with landings at the islands 
of Hawaii, Midwav and Guam. The cable 
lies the entire distance in very deep water, 
at one place being nearly six miles below 
the surface of the sea. 

There are forty-seven ships of a total 
of 92,094 tons emploved exclusively in 
cable repairs in different parts of the 
world, and it is stated on good authority 
that a piece of a cable that had been sub- 
merged in the orean for thirty vears had 
been taken up and was found to be in a 
perfect state of preservation. 
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NOTES ON PROGRESS IN EUROPE AND 
AMERICA. 


BY JOHN B. C. KERSHAW. 


The Calcium Carbide Position tn Germany 


In continuation of the notes under the 
heading Calcium Carbide in Europe, pub- 
lished in the ELectricaL Review of 
December 14, 1903, the following infor- 
mation will be of interest. The new car- 
bide works at Zwickau, in Bavaria, is be- 
ing promoted and financed by local capi- 
talists. The waterfalls of the Wolfsteiner 
Ohe are being developed for the supply 
of power, and three 800-horse-power tur- 
bines are to be installed. The furnaces 
for carbide production are to be of the 
continuous type. ‘This is noteworthy, for 
it is now generally recognized that inter- 
mittent furnaces yield the more eco- 
nomical results. As regards the importa- 
tion of carbide into Germany, the figures 
for 1902 reach a total of 11,287 tons, 
while only 126 tons were exported. For 
the first quarter of 1903, the imports 
reached the high figure of 6,417 tons, this 
being due to the stoppage of nearly all the 
home-producing factories. The proposed 
new import duty of $11.60 per ton is in- 
tended to combat this, from the German 
manufacturers point of view, unsatisfac- 
tory state of affairs. The imports of car- 
bide into Germany in 1902 were made up 
as follows: Norway, 2,150 tons; Austria, 
2,170 tons; Switzerland, 5,120 tons; 
Sweden, 660 tons; North America, 913 
tons. 

As regards new applications of calcium 
carbide, Kugelgen’s proposal to use it as 
a reducing agent in metallurgical opera- 
tions is unlikely to lead to industrial de- 
velopments. 

Neumann has been examining this ap- 
plication from the economic side, and has 
found that the cost would prove excessive. 
Thus, to prepare 100 kilogrammes of zinc 
in this way would cost forty-eight marks, 
and 100 kilogrammes of brass, 110 marks; 
while in each case the present market 
price of the metals is below this figure. 

A new method of preparing carbide for 
acetylene generation, may, however, prove 
of some value. The carbide is powdered 
and is placed on the market in sealed 
packeta. When the gas is required, the 
powder is mixed with Glauber’s salt, or 
other similar salt, holding much water. 
This water of crystallization is slowly 
transferred to the powdered carbide, and 
a slow but steady stream of acetylene gas 
is produced from the containing-vessel. 
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Owing to the low temperature at which 


the gas is evolved, the percentage of im- 


purities is said to be much reduced in the 
gas generated in this way. 

Stloricon and Electric Furnace Reactions, 

The rather curious compound named 
Siloxicon, which has been produced by 
Acheson in the electric furnace, by heat- 
ing together ground coke and sand, with 
or without sawdust, to a temperature of 
between 4,500 degrees and 5,000 degrees 
Fahrenheit, is stated to have the chemical 
formula, SiCO. It is formed in ac- 
cordance with the following equation: 

2810, + 5C = Si,C,0 + 8CO 

Its density is 2.75, and it was originally 
supposed to be infusible and unoxidizable 
at very high temperatures. But Acheson 
in a letter to this journal, dated June 18, 
1903, states that at 2,600 degrees Fahren- 
heit in an atmosphere of oxygen siloxicon 
shows signs of decomposition ; SiO, and 
CO, being produced. In the absence of 
free oxygen, the temperature can be raised 
to 5,000 degrees Fahrenheit before decom- 
position occurs; and in this case caroorun- 
dum (SiC) is produced, while CO and 
Si are driven off as gases.. Should the 
temperature of the furnace be raised still 
higher, the carborundum itself is decom- 
posed, the carbon separating as graphite, 
and the silicon being driven off as a gas. 

This feature of electric furnace work is 
of interest for it shows that the same 
action which produces combination at the 
lower temperatures can produce decom- 
position again at the higher temperatures; 


and there are doubtless many electric fur- 


nace reactions which have been missed or 
overlooked, owing to the neglect of the 
experimenters to stop the heating process 
at the right point. Whether the failure 
up to the present time to produce precious 
stones and gems, of any size in the elec- 
tric furnace, is due to this difficulty of 
temperature regulation, remains to be dis- 
covered; but the fact that such decompo- 
sitions of compounds once formed can oc- 
cur in the electric furnace is not sufficient- 
ly recognized by all workers in this branch 
of research. 

The application of some method of 
withdrawing samples of the materials 
heated, from the furnace, at each stage 
of their heating would appear to be re- 
quired to check the progress of the changes 
occurring within the furnace. 


Electric Iron and Steel Processes. 


The electric furnace methods for iron 
and steel production continue to attract 
considerable attention, and the technical 
press is kept well supplied with articles 
and notes on this subject. France is the 
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country in which the largest amount of 
experimental work is being carried out 
in connection with this application of elec- 
tricity, this activity being chiefly due to 
the large number of water powers in 
south-eastern France, which have been left 
Without utilization, owing to the slump 
in the carbide industry in 1899 and 1900. 
Garnier has recently contributed an 
article to Le Mois Scientifique which gives 
a useful review of the dillerent processes 
with which trials have been made, and 
closes this article with a cooler and less 
exaggerated estimate of the future of these 
processes than that held by many of his 
compatriots. Garnier considers that the 
electrical processes are quite unlikely to 
displace the blast furnace; but in his 
opinion they will probably take the place 
of the openhearth process, for the manu- 
facture of the finer qualities of steel. The 
energy consumption in this case will vary 
from 600 to 1,400 kilowatts per ton of 
steel, according as the elcctric-refining 
furnace is fed with cold or molten pig- 
iron and scrap. Garnier’s view for the 
future is that every blast furnace will 
have as adjuncts a Bessemer converter and 
an electric furnace, and the molten pig 
will be run into the first for conversion 
into ordinary low class éteel, and into 
the second for conversion into high class 
steel or into special brands and alloys of 
the latter. This forecast of the future of 
the electric iron and steel processes agrees 
fairly well with that of the present writer, 
as given in the notes and articles which 
have previously appeared in these col- 
umns; and it is interesting to note, that 
even in France more reasonable views as 
to the future of these processes are now 
finding acceptance. 

Since electric power will certainly be 
produced, in time, from the waste gases of 
all large blast-furnace plants, the iron and 
steel works of the future will still be self- 
contained, and the transfer of the steel- 
producing industry to water power centres 
will not be requisite as long as the coal- 
fields of Europe and America remain un- 
exhausted. The electric power generated 
from the blast-furnace gases by means of 
large gas engines will be utilized in the 
electric-refining plant; and the fact that 
there is a useful application of this power 
awaiting them in their own line of busi- 
ness may, perhaps, induce iron masters 
to show a more lively interest in this meth- 
od of utilizing their waste gases. The pro- 
posal to produce high class steel and tool 
steel from pig-iron and scrap, with little 
or no additional cost for fuel, is one which 
ought to appeal to their business instincts ; 
and in twenty years time, no doubt, the 
gas-engine plant and electric-refining fur- 
nace will be a customary adjunct of all 
up-to-date iron and stcel plants in both 
continents. 

To return from these visions of the 
future to present-day facts, it is reported 
that Heroult is producing six tons of tool 
steel per day by his process at Le Praz, 
and the same process is also being worked 
in Sweden, where 300 tons of tool steel 
have been produced. The Kiellin process 
is to receive trial in Spain. 
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- The Electrical Equipment of a Food Conservatory. 


IFTY thousand visitors in one year 
would be a good attendance at many 
popular entertainments. When 

that number of people are registered as 
inspecting a manufacturing plant, it 
would indicate a wide interest in process 
and products, and a satisfactory return 
in information and entertainment for the 
time and trouble taken. 


By W. C. Marlow. 


bricks and so much mortar” may not, as 
a rule, be of interest, but the construction 
figures in this case are an indication at 
least of what the building of a modern 
factory entails. The amounts of some 
of the materials consumed are: 3,000 tons 
of steel, 4,000,000 bricks, 30,000 lights of 
glass, 10 tons of putty, 35 tons paint, 200 
tons marble, 844 windows, 1,000,000 feet 
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biscuit and triscuit, made from whole 
wheat, to which “nothing is added and 
nothing is taken away.” 

In describing the process of manufac- 
turing this product it will be best to start 
with raw material. The wheat is the best 
that can be bought. Its entrance to the 
factory is to the cleaning room. Here 
sieves separate the large waste, the dust 
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ViEW OF 150-KILOWATT CONVERTER IN EAST TRANSFORMER Room, TOGETHER WITH ITS SWITCHBOARD, TRANSFORMER AND POTENTIAL REGULATOR. 


The conservatory of the Natural Food 
Company, of Niagara Falls, N. Y., has 
been called “the finest industrial building 
in the world.” Surrounded by a seven- 
acre park, in itself a model of landscape 
gardening, with a frontage of 900 feet 
on the upper Niagara rapids, the build- 
ings include factory proper, the general 
offices of the company, an auditorium with 
a seating capacity of over 1,000, dining- 
rooms for employés, baths and lavatories, 
and the various accessories of a twentieth 
century industrial institution. “So many 


of flooring, 300 miles of electric wire, 
$100,000 in marble and mosaic toilet and 
bathrooms for employés; total cost of 
building equipment, $2,000,000. 

The main building is 463 feet long, 66 
feet wide, with four connecting portions. 
The united structure covers an area of 55,- 
653 square feet, or a total of 4,500,000 
cubic feet, with a floor space of about 
five and one-half acres, and is finished in 
white enamel and hard wood. This is 
devoted to the manufacturing of the com- 
pany’s products, shredded whole wheat 


is taken out by forcing air through the 
wheat, and ingenious appliances, includ- 
ing a magnetic separator for removing all 
particles of metal, take out all refuse of 
every kind. The wheat then passes through 
an automatic scale and a washer which 
removes all the chaff and light weight 
grain, while thoroughly cleaning the re- 
mainder. It is then ready for the cooking 
process. The first step consists of steam- 
ing for half an hour in huge steam boil- 
ers within which large tumblers constantly 
revolve, ensuring even cooking of all their 
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contents. After steaming it is carried by 
an electric crane to the curing room, where 
it is aerated in washed and screened air 
for fourteen hours. 

Washing and screening air may seem 
a refinement of cleanliness, but that is 
just what is done. Double windows 
throughout exclude all air that is not 
drawn into the building by suction fana, 
passed over refrigerated water and 
through pipes, cooled in summer and 
heated in winter to the proper tempera- 
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is deposited in long continuous filamente, 
or threads, on an endless chain conveyor. 
At the end of this row the layer is cut 
and shaped into biacuits, and by means 
of a suction pan the biscuits are lifted 
from the cutter and transferred to baking 
pans. There are two bakings, one over a 
quick hot fire and the other in ovens of 
a lower temperature, which complete the 
cooking process. Then for the first and 
last time, the product is touched by hand, 
girls placing it in the cartons which, when 
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from one to forty horse-power. While this 
food conservatory was being built, these 
motors, while being temporarily stored 
pending installation, passed through a fire 
which destroyed the warehouse. No re- 
pairs to the motors, however, other than 
the rebabbitting of a few melted bearings, 
were necessary before they were placed in 
service. And after being in operation for 
over eighteen months, they are appar- 
ently none the worse for their unusual 
experience. 


ONE OF THE LARGE ELECTRICAL OVENS WITH THE TRANSFORMERS SUPPLYING IT ABOVE. ON THE PLATFORM BETWEEN THE TRANSFORMERS CAN 
Be SEEN A REGULATOR FOR VARYING THE VOLTAGE ON THE SECONDARIES, WHICH Is THE METHOD OF REGULATING THE HEAT IN THE OVEN. 
THE REGULATORS ALLOW A VARIATION FROM 80 To 127 VoLTs. 


ture, and then driven where it is needed 
by large fans. 

After the curing room, the wheat is 
Conveyed into hoppers above the shred- 
ding machines, into which it ia fed through 
chutes. These machines, which are driven 
by forty-horse-power Westinghouse induc- 
tion motors, contain thirty-six pairs of 
steel rolls, one smooth and one grooved, 
placed close together and revolving toward 
each other. Between these rolls the wheat 
is forced, and from each pair of rolls it 


full, travel on conveyors to an upper room 
where they are automatically closed and 
sealed, and the biscuit ia ready for ship- 
ment. 

The cleanliness, which is one of the 
most noticeable features of the plant, is 
due in a large measure to the part which 
electricity and electrical machinery play 
in the above process. All of the ma- 
chinery in the factory is operated by West- 
inghouse type “C” induction motors, of 
which there are eighty-five, varying in size 


The current for operating the machin- 
ery and elevators, supplying 2,500 aixteen- 
candle-power Sawyer-Man lamps and 
heating the electric ovens, is taken from 
the power-house of the Niagara Falla 
Power Company, about half a mile away. 
For half this distance the power is car- 
ried on a pole line to the lightning ar- 
rester house, from which it is transmitted 
through lead-covered cables laid in con- 
duits. 

There are two transformer rooms, each 
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supplying one-half of the plant. In the 
east transformer room are located two 
seventy-five-kilowatt transformers for 
lighting 


, two 150 kilowatts for operating 
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twenty-two transformers ranging in size 
from seventy-five kilowatts to 150 kilo- 
watts. All transformers are of the West- 
inghouse oil-cooled type. 


A Two-Horse-PowER MOTOR SUSPENDED FROM THE CEILING AND DRIVING AN EXHAUST FAN IN 
CONNECTION WITH THE ELECTRICAL OVEN ON THE FLOOR ABOVE, NATURAL Foop ae 8 


PLANT, NIAGARA Fars, N. Y. 


motors, and two 100 kilowatts for operat- 
ing a rotary converter. These tranaform- 
ers reduce the potential from 2,200 volts 
to 440 volts for the motors, 110 for light, 
and 183 for the rotary. The switchboard, 
twenty feet long by seven feet high, of 
blue Vermont marble, is composed of nine 
panels. Two panels contain 2,200-volt 
knife switches for cutting out the trans- 
formers, an ammeter for each transformer, 
and a voltmeter which may, by a suitable 
switch, be made to read on either phase 
or used as a ground detector. Three panels 
contain 440-volt switches, and the re- 
maining four 110-volt switches. 

The current supplied is two-phase, 
twenty-five-cycle, alternating, and enters 
the east transformer room at a potential 
of 2,200 volts. It passes first to a panel 
containing the main switches and which 
is equipped with Westinghouse single- 
phase wattmeters and type “C” automatic 
circuit-breakers. 

From this panel the current is taken 
to a distribution panel, having twelve 
sets of expulsion cutouts, and from it dis- 
tributed to the different points where the 
transformers are located. 

The present transformer installation 
has a capacity of 2,220 kilowatts, which 
is shortly to be increased to 2,780 kilo- 
watts. This will be divided between 


A Forty-Horseg-PowEk INDUCTION Moror DRIVING ONE OF THE SHREDDING MACHINES. 
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current motors driving ventilating fans. 
The rotary is of the Westinghouse type 
and was installed complete with switch- 
boards and transformers. A Lincoln syn- 
chronizer is used in connection with this 
machine. 

The west transformer room is similar 
to the east, excepting that in place of the 
rotary converter there is a twelve-kilowatt 
motor-generator set used for charging 
storage batteries and operating a system 
of electrical counters. 

On the third floor of the factory are 
situated four electric baking ovens. Each 
of these ovens requires 280 kilowatts and 
is supplied by two 140-kilowatt trans- 
formers located on a platform immediately 
above. The transformera are equipped 
with potential regulators, allowing a varia- 
tion of from 80 to 120 volts on the sec- 
ondary. From the east transformer room 
the power is carried to the baking trans- 
formers by two independent sets of cables, 
each set supplying two ovens. The cables 
are 300,000 centimetre copper, with 
seven-thirty-second inch paper insulation. 

The fifth oven is now being built and 
room has been reserved to accommodate 
seven more. This will bring the capacity 
of the electric plant to about 4,400 kilo- 
watts. 


Breakdowns of Electrical Systems 
in England. 
On Thursday, November 26, the entire 


generating station at Lincoln, England, 
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Motor Is CONNECTED TO THE SHAFTING OF THE MACHINE BY A REYNOLD’S SILENT CHAIN. 
THERE ARE Turrty-six Sets or ROLLS IN THE MACHINE AND THE WHEAT Is DELIVERED TO 
THEM THROUGH THE STOCKINGS LEADING INTO THE HOPPERS as SHOWN, NATURAL Foop Com- 


PANY’S PLANT, NraGARA Fais, N. Y 


The 150-kilowatt rotary converter situ- 
ated in this transformer room furnishes 
a 220-volt, direct-current for operating 
four Otis elevators, and several direct- 


was shut down for a short time, just at 
the period of maximum load. A short- 
circuit occurred on a consumer’s premises, 
and the fuse, in blowing, started an arc 
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to the lid of the fuse box, causing an 
earth. The excess current developed a 
fault in one of the network boxes, and 
apparently set up a short-circuit between 
the outers of the three-wire system. As 
triple concentric cables are used, it was 
impossible to attempt burning out the 
fault, so that everything was shut down 
and the work split up to isolate the faulty 
section. Power was supplied to certain 
sections of the city quickly, and all con- 
sumers except those on the faulty section 
were supplied later in the evening. 

On Saturday, December 5, during a 
thick fog, a short-circuit developed in the 
armature of a 225-kilowatt machine at 
the Ecclestone place station of the West- 
minster Electric Supply Company, Lon- 
don. Before the disabled machine could 
be cut out, all the other machines had been 
pulled up, and the entire station had to 
be shut down. Some years ago these ma- 
chines were supplied with minimum auto- 
matic cutouts, but as these cutouts opened 
simultaneously one Sunday night, ever 
since they have been held up mechanically. 
At the time the short-circuit occurred, 
there were eight bipolar self-excited shunt 
machines running, which were pulled up; 
and, as the battery was used almost en- 
tirely for balancing and had therefore 
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Two Two-Horse-PoweR Motors Drivina SEALING MACHINES, 
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came on. The undamaged machines were 
started immediately, and the feeders 
thrown on one by one. The brushes and 
commutator of the damaged machine were 
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able that had maximum cutouts been in- 
serted in each generator circuit, the shut- 
down of the entire station would have 


been avoided. 


A Ten-Horsze-PowER Moror Drivina a Fan Wuica Forces AIR THROUGH STEAM COILS AND 
INTO THE EVAPORATOR ON THE FLooR ABOVE. THE CONTROLLING SwiTcH FOR THIS MOTOR 


Is LOCATED ON THE FLOOR ABOVE, 


THE WIRES PASssING THROUGH THE Iron CONDUIT 


SHOWN, NATURAL FooD CoMPANY’S PLANT, NraGARA FALIS, 


THE CONTROLLING SWITCHES 


FOR THESE Morors ARE AT THE OTHER END OF THE MACHINE, EIGHTY FEET FROM THE 


MOoTorR. 
Foop COMPANY'S PLANT, 


been provided with light fuses only, these 
blew. The station was in complete dark- 
ness for half a minute, until the 
emergency lights supplied by the battery 


THESE MACHINES SEAL THE CARTONS AFTER THEY HAVE BEEN FILLED, NATURAL 
NraGaRA Fas, N. Y. 


badly burned, and those of some of the 
other machines were also injured; but 
at the end of thirty minutes the entire 
network was once more alive. It is prob- 


Electric Lighting of Trains. 

The electric light has been employed 
for two or three years, with satisfactory 
results, for illuminating the carriages of 
the Western Australian Government Rail- 


ways. The system is gradually being 
extended to all the rolling stock, and, 
as a consequence, the annual cost of up- 
keep is decreasing proportionately. ‘The 
report of the acting general manager of 
the railways of west Australia for the last 
year shows that altogether some seventy 
carriages have been equipned, and, on 
the average, forty-seven and one-half were 
maintained for the full twelve months. 
The cost of upkeep is stated to be, on an 
average, $94 per car, as compared with 
$103 per car for the preceding year. 
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Electrically Lighted Dredges. 

The Natal harbor department, South 
Africa, has ordered lighting sets for the 
two suction dredges at work on the harbor, 
in order that these may be used at night. 
The plant will consist of three complete 
sets of seven brake-horse-power, 4.4-kilo- 
watt De Laval steam turbo-dynamos, ar- 
ranged to work either condensing or non- 
condensing, at a steam pressure, one of 
fifty, and two of 110 pounds per square 
inch. The voltage of the dynamos will 
be 110. These sets are not expected to 
weigh more than 800 pounds each, and 
occupy a space five by two feet hy two 
feet six inches high. 


58 


SHOP TESTING OF MOTORS AND GEN- 
ERATORS FOR COMMERCIAL 
SERVICE—VIII. 


BY BERTRAND B. ABRY. 


VII—INDUCTION MOTORS. 


The extreme simplicity of construction 
of the polyphase induction motor, with 
the result that it requires very little at- 
tention, has gained for this motor a wide 
field of application. In considering the 


PhasoA » PhaseB 
Fig. 21.—Wrmine ror RUNNING SATURATION 
TEst—2¢ MOTOR. 
shop tests which are usually made on 
such motors we shall endeavor to point 
out those characteristics which are of par- 
ticular interest with reference to the type 
of motor with squirrel-cage winding. A 
new motor coming through the shop is 
subjected, usually, to the following tests: 
. Measurement of resistance. 
Running saturation test. 
. Locked saturation test. 
Brake test. 
. Temperature test. 
. Insulation test. l 
. Measurement of Resistance—It is 


Watts 


olta 
Fia. 22.—RUNNING SATURATION CURVES. 


needless to go into any detail here re- 
garding the determination of resistance, 
as this was explained fully in the pre- 
ceding articles. The fall of potential 
method may be equally well applied here. 
Several sets of readings should be taken 
on each phase and the average resistance 
of the windings determined therefrom. 
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2. Running Saturation Test—The ob- 
ject of this test is to determine the “watt- 
less” or magnetizing current. This will 
vary in different motors, depending to a 
great extent on the width of the air-gap 
and the permeability of the iron in the 
magnetic circuit. 

The test is made by running the mo- 
tor without load, starting with an im- 
pressed voltage about twenty per cent 
above normal and gradually decreasing 
same to as low a value as convenient. 
Fig. 21 shows the arrangement of the 
wiring and the instruments in making 
this test. The following observations 
should be made: 


RUNNING SATURATION — 2$ INDUCTION 


MOTOR. 
Volts. Amperes. Watts. 
1-8 2-4 1-8 2-4 1-8 2-4 


The lowest voltage at which the motor 
will start should also be noted. From 
data obtained in this test, we. may plot 
what are called the “running saturation 
curves’—that is, the amperes and watts 
are plotted against volts as abscisse, as 
shown in Fig. 22. It is customary, as a 
matter of record and convenience, to note 
on this curve sheet the resistance of the 
primary windings. Having plotted these 
curves, we may determine at once the 
magnetizing current and the watts at any 
voltage. These curves will be referred to 
when we come to work up the efficiency 
of the motor. 

3. Locked Saturation Test—This test 
is generally made following the running 
saturation test, and is conducted for the 
purpose of determining the starting 
torque and the leakage current. The same 
scheme of wiring will serve in this case as 
in the previous test, but the instruments 
must be of greater capacity than used 
before. In addition, there must be pro- 
vided some means of measuring the torque 
exerted by the motor, and this can best 
be done by the use of a Prony brake and 
suitable scales. In this test the obser- 
vations to be made are as follows: 
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gradually decreasing it, and making 
with each change the observations above 
indicated. With motors of from 50 to 
100-horse-power capacity, the test is 
usually started at about seventy-five per 
cent of the normal voltage, while ma- 
chines of over 100-horse-power capacity 
can have only fifty to seventy-five per 
cent of the normal voltage applied at 
the beginning of the test. 

The voltage at which the locked satu- 
ration test on different motors can be 
started depends on what current the mo- 
tors will stand while the observations at 
this voltage are being made. In such a 
test the slip is of course the greatest 
possible and therefore we obtain a cor- 
respondingly large secondary current. 
Hence the maximum impressed voltage 
must not be so great that the resulting 
short-circuited current in the secondary 
would be liable to burn it out. 

After having made a sufficient number 
of observations, we may plot the results 
in the shape of three curves, as shown in 
Fig. 23. The ampere curve is a straight 
line, the current being directly propor- 
tional to the impressed voltage. Know- 
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Fre. 28.—LOCKED SATURATION CURVES, 


ing the proportion of normal electromo- 
tive force which is applied to the motor 
at starting, we may at once get the start- 
ing torque for that voltage from our 
locked saturation curve. The question of 
leakage current will be taken up in con- 
nection with the brake test. 

4. Brake Test—In making this test it 
is customary to use the Prony brake. 
The test is made to obtain data for 


LOCKED SATURATION—2@ INDUCTION MOTOR. 


Volts. 


1-8 2—4 1-3 


In testing motors up to fifty horse- 
power capacity, it is customary to apply 
the full normal voltage at the start, 


ee 2 p ———$—$——$—$—$—— See 


Watts. 


1-3 2-4 


plotting the power curve; or, in other 
words, the real and apparent input 
and brake output, and from these 
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the real and apparent efficiency and the 
power-factor. Normal voltage is applied 
to the motor throughout the test at the 
specified frequency, the load being in- 
creased gradually by adjusting the brake. 
With each change in the load the cur- 


Total FerCent Watt less 


Com ponent 


Per Cent Fower Factor 


Fia. 24.—RELATION OF WATTLESS COMPONENT 
(LEAKAGE AND MAGNETIZING CURRENT) AND 
PoWER-FACTOR. 

rent per phase and the motor and gen- 

erator speeds are noted and observations 

recorded as follows: 
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not be obtained in the course of such a 
test owing to the variations in the brake 
friction. That is, the brake heats very 
rapidly, especially on heavy loads, so that 
slight adjustment of the brake is con- 
tinually necessary to keep the torque con- 
stant while readings are being taken. It 
is customary on this account not to at- 
tempt to take wattmeter readings, but 
rather to calculate the power-factor and 
from this determine the real input. 

In an induction motor there is a lag 
of current behind the electromotive force 
due to leakage and to the “wattless” or 
magnetizing current. We may represent 
these proportional values and the power- 
factor depending upon them as the sides 
of a right triangle, of which the hvpothe- 
nuse is taken as 100 per cent. See Fig. 
24. Our object then in what follows, 
will be to calculate these values and from 
this relation obtain the nower-factor. 

Make a preliminary plot of the motor 
and generator speeds against the observed 
total amperes as abcisse as shown in Fig. 
25. From this preliminary plot take 
even values of the current (for con- 


POWER CURVE—2¢@ INDUCTION MOTOR. 


Volts. Amperes. 


1-3 2-4 1-3 2—4 


Finally a determination should be 
made of the maximum torque which the 
motor will develop; that is, the torque 
should be gradually increased after the 
requisite number of readings have been 
taken, the voltage and frequency being 
held constant, until the motor falls out 
of “runsing step.” This value is known 
as the “pull out” and is generally ex- 
pressed in the ratio of the torque de- 
veloped at full working load. 

In figuring up the results of this test 
to obtain the efficiency, we must of 
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course know the real horse-power input. 
This might have been determined ap- 
proximately, had we taken wattmeter 
readings during the test, as is occasionally 
done. Experience has shown, however, 
that satisfactory wattmeter readings can 


Speed. Torque. 


Motor. Gen. Lbs. Ozs. 


venience only), and note the correspond- 
ing speeds in a tabulated form as follows: 
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inductive volts at that current, and di- 
viding again by this value of amperes 
gives the inductive volts per ampere. That 
is, if A, = value of amperes chosen on 


locked saturation, then 


Inducti tt f ; 
ee es aolre- volta Tor ÀA, 


L 
and 
Inductive volts for A, 
A = 
inductive volts per ampere = leakage 
constant. 


After calculating in this manner the induc- 
tive volts per ampere (which may be fig- 
ured out for two or three sets of values), 
the per cent leakage per ampere = induc- 


Inductive Watts 


Real Watts 


Fig. 26.—RELATION OF REAL, APPARENT AND 
INDUCTIVR WATTS. 


tive volts per ampere divided by normal 
voltage. As it is desired in this case to 
find the per cent leakage for a number 


(bh) (c) 


(d) 


(a) (e) (f) (9) 
Per cent Induc- Per cent Total per cent 
Total tive Current Magnetizing Wattless Power Motor Generator 
Amperes or Leakage. Current. Component. Factor 


n m nn tl m 


It remains then to calculate (b), (c), 
(d) and (e). 


of current values, it is convenient to 
tabulate results as follows: 


Ayer en 


Volts. atts. 


Amperes. 


Obtained from Locked Saturation Curve. 


(b) From the locked saturation curves 
read off the current for some mean value 
of voltage, say, for two or three points 
between half and full rated electromotive 
force. The product of this voltage and 
the current will give the apparent watts, 
and another curve on the locked satura- 
tion test the real watts for that voltage. 
There is a right triangle relation between 
real, apparent and inductive watts, as 
shown in Fig. 26. From this relation we 
have 


Inductive watts = 
“(apparent watts) — (real watts)? 
Dividing this value of inductive watts 


by the value of amperes already used in 
obtaining the apparent watts, gives the 


Per cent 
Real Watts. IAES Leakage 
i per Ampere. 


Obtained by above method 
of calculation. 


This calculation gives us then the value 
of (b) for whatever value of (a) we de- 
sire. 

(c) From the running saturation test 
find the magnetizing current at full rated 
voltage. Knowing the magnetizing cur- 
rent at no load, we may calculate the 
magnetizing current in per cent of any 
current values called for under (a). 

(d) The total per cent wattless com- 
ponent represented by the vertical side of 
the right triangle in Fig. 24, is equal 
to the sum of (b) and (c), or (d) = (b) 
+ (c). 

(e) From the right triangle relation 
in Fig. 24 we obtain the power-factor in 
per cent, or 

(e) = +/(100)* — (d? 


(To be concluded.) 
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GAS POWER FOR CENTRAL STATIONS.' 


THE ADVANTAGES OF OPERATING ELECTRIC 
STATIONS IN CONNECTION 
WITH GASWORKS. 


BY J. R. BIBBINS. 


At the present time two competitors of 
the reciprocating steam engine—the steam 
turbine and the gas engine—seem to be 
attracting attention. Engineers, particu- 
larly, are interested. Heretofore the in- 
terest taken in gas engine plants seems to 
have been confined chiefly to those oper- 
ating in foreign countries, but as there are 
a number of successful installations of 
this kind in the United States, it might 
be of interest to present a few facts about 
their operation. Possible future develop- 
ments in this field of engineering activity 
will also be considered. 

It is intended in the following pages 
to offer testimony upon four contentions, 
viz.: 
(a) That present gas power machinery 
is suitable for central station service. 

(b) That a well equipped gas power 
electric plant can operate with far better 
economy than a steam plant under similar 
conditions. 

(c) That its operation is much sim- 
pler and requires less running expense 
for the same results. 

(d) That gasworks, laboring under 
low load or output-factor, can profitably 
install a gas power electric generating 
station, and become its own largest cus- 
tomer, sclling both gas and electricity at 
competitive rates. 

The basis of this paper consists of data 
collected from various electric light and 
power plants in the United States using 
gas engines as their principal motive 
power. A number of these plants being 
operated in connection with illuminat- 
ing gasworks, it has been possible to ob- 
serve the somewhat unique position of the 
gas engine station as a direct though 
affiliated competitor of the gasworks. 

These plants are located in centres 
ranging from 2,000 to 20,000 inhabitants, 
and, in most cases, where the cost of fuel 
is high. The equipments average about 
315 brake-horse-power capacity and oper- 
ate every standard form of generator for 
arc and incandescent lighting and for 
railway or general power service. All the 
generators are belted, the majority di- 
rectly, but a few, through the medium of 
a jack-shaft, the latter arrangement be- 
ing employed in order to obtain the de- 


1 Abstract of a paper presented at the 182d meeting of 
the American Institute of Electrical Engineers, New 
York, December 18, 1903. 
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sired flexibility of service without install- 
ing a number of engines of small size. 

In general, the character of electrical 
equipment is not all that could be de- 
sired for furnishing results of great ac- 
curacy ; but owing to the more or less un- 
certain calorific value of the fuel gas 
used, errors of a few per cent in particu- 
lar cases will not have much effect upon 
the general result. In any event, the 
average cost of power charged against the 
station is the desired figure. 

Service Requirements—In considering 
the subject in hand from an unbiased 
standpoint, it is important to enumerate 
the qualifications imposed upon the gas 
engine, in order to determine its actual 
merits. 

1. Continuity of service at any cost. 
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In a pumping station located on the 
Allegheny, a short distance from Pitts- 
burg, five eighty-five-horse-power engines 
of the same type operate regularly at full 
load throughout the week without stop- 
ping, except on Sunday, when the units 
are shut down in rotation for inspection 
and repair. Each engine operates from 
ninety-six to ninety-eight per cent of 
elapsed time. It is needless to state that 
such service would not be required in 
central stations, as reserve capacity should 
be available for use during peak loads. In 
the present exhibit, the majority of plants 
operate from eighteen to twenty-two 
hours per day, giving ample time for in- 
spection and repair, even if no reserve 
capacity were provided. 

The skill required for operating a gas 


TYPICAL BELTED STATION, WITH JACK-SHAFT. 


2. Simplicity of operation, conducing 
to the above and securing low cost of at- 
tendance. 

3. Low cost of equipment. 

4. Economy of fuel and supplies. 

A sixty-five-horse-power, two-cylinder 
vertical engine of the type employed in 
the plants here considered has made the 
following record : 


| Fort Cee ry ees Fan blower. 
Total elapsed time. 8,472 hours, 100.0 per cent. 
Hours run......... 8,280 ‘ 97.0 ss 


HOURS SHUT DOWN. 
Changing igniters............. 88 hours, 0.454 
18 sé 


Taking up bearings........... 0.15% 
Painin ioe fs oes ce os seis wa sale 179 “ 
Repairing blower.............. 5 “ 
Changing gas supply.......... qoo 

QU raie aaRS 242 “ 3.08 
Ditto chargeable to engine..... 0.6% 


During this period the engine ran, 
without stopping, 1,157 hours, and was 
then shut down to repair a broken belt. 


plant is apparently no greater than for 
a steam plant. In several instances 
where the latter have been replaced, the 
old employés have been retained. In 
newly established plants steam engineers 
have invariably taken charge after short 
preliminary instruction from the build- 
ers’ erecting engineer. 

In cost, the gas engine equipment is 
quite comparable with that of a steam 
plant. The engine itself costs more than 
a steam engine of corresponding size, on 
account of the increase in metal required 
by the higher pressures dealt with. With 
the cost of condensing machinery charged 
to the steam engine, however, this dis- 
parity is much reduced. With natural or 
illuminating gas supply available, the 
equipment cost would fall considerably be- 
low that of a steam equipment of boilers, 
engines, condensers, heaters, pumps, etc. 
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In the case of a producer gas plant in- 
stalled to supply the gas engines, the cost 
of the respective equipments, each of 1,000 
horse-power is at a parity, although de- 
pending somewhat upon the gas storage 
capacity provided. This, however, amounts 
For 


to much less than electric storage. 
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mittedly has no rival. The present limit 
of steam engine practice is ten pounds of 
water per indicated horse-power, or eleven 
pounds per British horse-power. With an 
evaporation of ten pounds of water per 
pound of good coal (14,000 British ther- 


mal units per pound) a performance of 


TYPICAL BELTED STATION. 


producer gas the former costs in the neigh- 
borhood of $7.35 per horse-power-hour and 
the latter $100.1 Considering the increase 
in productiveness of labor which is stated 


1.1 pound coal, or 15,400 British ther- 
mal units, per British horse-power is 
realized. The gas engine at present de- 
livers, at full load, a British horse-power 


TYPICAL DrrectT-CONNECTED STATION. 


by a prominent gas engineer to be fully 
100 per cent (owing to the fact that one 
man can handle twice the amount of 
coal), the advantage, if any, held by the 
steam plant disappears. 

In economy of fuel, the gas engine ad- 
1 $100 per’1,000 cubic feet. f 


upon 10.5 to eleven feet of gas (of 900 
to 1,000 British thermal units per cubic 
foot, calorific value) which is equivalent 
to 10,000 to 11,000 British thermal units 
per British horse-power; Fig. 1 shows a 
typical test-log upon a 550-horse-power 
engine of the three-cylinder vertical type, 
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employing the four-stroke cycle. The ther- 
mal efficiency shown is the true or “ki- 
netic” efficiency, viz.: 

Output B.T.U. equivalent of work done 
Input B.T.U. : value of gas 

At full load this appears at twenty-five 
per cent, considering the comparative re- 
moteness of the theoretical limit of gas 
engine efficiency, and the fact that the 
theoretical efficiency of a steam engine 
working between the usual units of 150 
pounds boiler and three pounds condenser 
pressure has already been exceeded, there 
appears to be an encouraging future for 
internal combustion motors. 

Advantages—The advantages of the gas 
engine for central stations may be sum- 
marized thus: 

1. Minimum fuel and heat consump- 
tion. 

2. Light load efficiency higher than 
steam engine of corresponding size. 

3. Low cost of operation and main- 
tenance. 

4. Simplification of equipment. 

5. Small number of auxiliaries re- 
quired. 

6. Absence of “standby” losses. 

7. Quick starting. 

8. Waste heat in jacket water suitable 
for building and heating. 

9. Ease of extending equipment. 

10. Absence of high pressure except in 
engine cylinder. No danger from ex- 
plosion outside, as a mixture of proper 
proportions is required. 

11. Power can be stored during light 
loads at small cost in the form of gas in 
holder. 

12. Subdivision of units more easily ac- 
complished, yielding higher all-day econo- 
my. 

An important source of economy in 
gas plants is the fact that as soon as an 
engine is shut down all heat losses cease. 
Also, during operation no heat is lost by 
the gas in transit from the producer, and 
the plant is not hampered by inefficient 
auxiliaries such as steam pumps, con- 
densers, return traps, etc., all of which 
largely increase the general complexity of 
the system. Steam pipe and cylinder con- 
densation losses, radiation, leakage in 
piping and fuel loss in banking fires, have 
no parallel in the gas plant. The only 
auxiliaries required are the igniter gen- 
erators, and air compressors. The former 
are negligible as affecting the economy of 
the station, and the latter operate at full 
capacity at regular intervals. In cases 
where artesian wells supply jacket water, 
a pump is of course required, preferably 
operated by a motor or small gas engine 
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to which the air compressor may also be 
belted. 

In quick starting, the gas engine ful- 
fils every requirement. The 280-horse- 
power pumping units of the Philadelphia 
high-pressure fire system have been re- 
peatedly started cold, brought up to speed 
and the pumps loaded to the required 
pressure (300 pounds per square inch) 
within a period of forty seconds from 
the starting signal. In plant No. 11, 
employing 133-cycle high-speed gener- 
ators, the units are regularly started in 
two minutes, and this may be reduced to 
one minute in case of necessity. 

A number of plants make use of hot 
jacket water for heating office buildings, 
ordinary cast-iron or coil-pipe radiators 
being used for this purpose. One station 
partly supplies a municipal heating svs- 
tem resembling the Yaryan, thereby de- 
riving direct revenue from a waste prod- 
uct. Part of the return water is sent 
again through the jackets, the tempera- 
ture being lowered to the proper degree 
by adding fresh water from the station 
supply main; another station returns hot 
jacket water to a large cistern where it 
partially cools and is again pumped 
through the jackets emerging at a tem- 
perature of 200 degrees Fahrenhcit before 
being discharged into the sewer. As re- 
turn water from a heating system is also 
discharged into this well, a small amount 
of cold water from artesian well or city 
water system is added from time to time, 
to reduce the general temperature of the 
circulating system. In another plant, the 
jacket water is utilized in winter for 
warming the water in the gas holders to 
prevent freezing. This was formerly done 
by using live steam from a boiler used 
in making water gas. It is estimated by 
the manager that a saving of $250 per 
year is effected. In locations where water 
is expensive, a small cooling tower may 
profitably be installed to cool the jacket 
water which may then be saved. 

In the matter of parallel operation of 
alternating-current generators, several 
plants have been distinctly successful, par- 
ticularly in view of the variable character 
of load incidental to large industrial 
works operated by induction motors. All 
the units are of the direct-connected type 
with standard flywheels. A spring coupling 
provides a flexible connection between en- 
gine and generator, to absorb cyclical 
speed variations. The usual copper 
dampers on the pole-pieces assist in pre- 
venting hunting. In general, a low fre- 
quency seems to be desirable, with high 
peripheral speed and moderate reactance 
in the generator to assist in damping cur- 
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rent fluctuations. The suddenness of the 
impulse in a gas engine cylinder offers, 
to be sure, greater difficulties than in the 
case of a steam engine, but the remedy 
has apparently been found. 

Fuel Gas—Several distinct fuel gases 
suitable for gas engine use are available. 
When reduced to calorific values per foot 
of explosive mixture of proper constitu- 
ency, the ratings are nearly equal: 


Approxi- British Thermal 
mate Units per Cubic Ft. 


Gas. ixture. 
1. Natural gas .......... 1000 91.0 
2. Coal pas ..........60. 650 91.7 
3. Water gus............ 300 88.0 
4. Carburretted water gas. 600 92.0 
5. Producer gas......... 120 to 145 60 to 68 
6. Coke-oven gas........ 600 90.0 
7. Blast-furnace gas..... 90 53.0 


The power to be developed by an engine 
of given proportions does not therefore 
vary within appreciable limits, except on 
producer gas and blast-furnace gases, 
when larger engines are required, or larg- 
er cylinders on the same engine frames. 
The rate of combustion is, however, less 
rapid with these than with other gases, 
due to the large amount of inert gases 
such as N and CO, present in the mix- 
ture. The compression may also be car- 
ried much higher without risk of pre- 
ignition or “back-firing,” thus increasing 
the efficiency of the cycle. With water 
gas the high percentage of hydrogen oc- 
casions quicker combustion and higher 
flame temperatures with so considerable 
a tendency to preignition and back-firing 
that this gas is not well adapted to gas 
engine work. 

In water gas plants a great saving may 
be made and the gas rendered much more 
suitable for the operation of gas engines 
by providing additional holders for the 
air or blast gas made during the period 
when the producers are under blast. This 
gas is equivalent in calorific value to 
blast-furnace gas—ninety British ther- 
mal units—and is generally allowed to go 
to waste. It may, however, be used to 
great advantage for power purposes, 
either alone or mixed with a proportion of 
water gas which it renders less snappy 
and thereby better suited for use in gas 
engines. In fact, by this means a gas is 
obtained similar in many respects to the 
producer gases made by operating a pro- 
ducer continuously with combined steam 
and air-blasts. 

Leaving out of consideration the by- 
product, or waste coke-oven and blast- 
furnace gases, as occupying a field of 
power development somewhat foreign to 
the subject in hand, producer gas offers at 
present the greatest possibilities in the 
field of power for use in manufacturing 
centres. This is due to its comparative 
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cheapness, simplicity of installation and 
gencral efficiency when gas for power pur- 
poses is alone considered. 

A comparison of the approximate ther- 
mal efficiencies of the various processes 
gives the following results: 


Coal gas (without coke).............. 24 per cent 
Coal gas (with coke).............000- 60 OSS 
NV ANCE US erosiko purr raa esak 60 “ 
Water gas, special quick blast..75 to 80“ 
Producer gas..............000- 80to85 “ 


Assuming the calorific value of coal as 
14,000 British thermal units per pound 
and the efficiency of the gas-making proc- 
ess eighty per cent, the heat available at 
the engine is 11,250 British thermal 
units, which is equivalent to about one 
British horse-power. This duty, one 
British horse-power per pound of coal, 
should therefore be expected from a well 
equipped gas power plant. 

Although in some cases “over-dyna- 
moed,” the engines are generally under- 
loaded and frequently so much so that 
good economy could hardly be expected. 

The average gas consumption per kilo- 
watt-hour is thirty-nine cubic feet. As- 
suming an average calorific value of 625 
British thermal units per foot for coal 
gas, water gas or mixed gas, the heat con- 
sumption is 24,400 British thermal units 
per kilowatt-hour, 18,200 British thermal 
units per electrical horse-power-hour, and 
14,500 British thermal units per brake 
horse-power-hour. The average cost of 
gas charged to the engine is 33.9 cents 
per thousand, which is in nearly all cases 
considerably above the cost in the holder 
to companies operating both plants, with 
the result that the gasworks realizes a 
handsome profit from the electric station 
in addition to the decrease in cost per 
unit with increased production. Assuming 


an average production cost of twenty 
cents per thousand, the average cost of 
power is 0.83 cent per kilowatt-hour, 
equivalent to 0.0495 cent per British 
horse-power-hour at eighty per cent com- 
bined efficiency. 

The theory of increase of profits from 
the operation of combined gas and elec- 
tric plants is based upon the fundamental 
principle of reduction in cost per unit 
with increased output. If the net saving 
is sufficient to cover fixed charges upon 
the electric station, the way is clear to 
reap a double revenue, one from the elec- 
tric station operating at a cost far below 
its steam-driven competitors, and the other 
from the gas station operating at a lower 
cost of production than before. The bal- 
ance may, of course, be applied propor- 
tionately to the disbursement of fixed 
charges on both stations. It is usually 
the gas station that reaps the profit at 
the expense of the electric station. An 
adjustment of gas and electric rates can 
easily be made to prevent embarrassing 
competition. 


January 9, 1904 


NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


CLXXVIII—ON PASSING THE BETA RADIUM 
RAYS THROUGH A STRONGLY CHARGED 
ALUMINUM PLATE. 


It is generally supposed that the field 
about a highly negatively charged plate 
will repel a negatively charged body, 
though Lenard has shown the cathode rays 
will pass through a thin aluminum plate 
connected with the earth, and Madame 
Curie has said the beta radium rays would 
do the same. The experiment to be de- 
scribed may therefore be interesting. It 
consisted in charging an aluminum plate 
to a potential of 200,000 volts and ob- 
serving whether the beta rays from pure 
radium bromide which appeared on the 
side of the plate furthest from the radium 
could still be deflected by a magnet. Fifty 
milligrammes of pure radium bromide en- 
closed in a non-radiable capsule with a 
mica front were laid on the middle of 
a large insulated glass plate. On the 
capsule, almost in contact with the mica 
front, was placed a sheet of aluminum. 
Seven centimetres above the plate a 
fluorescent screen of platino-cyanide of 
barium was supported with its surface 
normal to the central ray of the beam of 
beta rays employed. The intensity of the 
illumination of the screen was observed. 
The aluminum was charged negatively to 
200,000 volts. No change in the light of 
the screen was seen. The aluminum was 
charged positively to the same potential. 
The light from the screen appeared un- 
changed. The charge on the plate was 
reversed each second, without affecting the 
light. The thickness of the aluminum 
plate was then made nearly sufficient to 
absorb the beta rays, but the light on the 
screen was not further diminished when 
the plate was charged as before. The 
plate of aluminum was placed in series 
with the outer coatings of two Levdens. 
whose inner coatings were connected with 
the terminals of the electric generator. 
Each time a spark passed between the 
terminals the aluminum plate was the seat 
of surgings, but the light of the screen 
was apparently unchanged. In place of 
the plate a thin paper tray containing a 
layer three millimetres thick of finely di- 
vided and somewhat oxidized aluminum 
was used. Each flake of aluminum may 
be supposed to have been covered with 
a film which prevented metallic contact 
between a large number of the flakes. The 
theory was—with a charged plate the 
charge being confined to the surface might 
not stop a negative charge as well as a 
mass of charged particles. The theory 
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may be incorrect and the supposition that 
the powdered aluminum was a mass of 
charged particles may be questioned. The 
experiments were repeated with the 
aluminum powder with the same results 
as with the plate. In the experiments the 
beta rays after passing through the 
charged aluminum were deflected by a 
magnet showing they had charges after 
passing through a field of 200,000 volts. 
How is this to be explained? The usual 
explanation would be to attribute the re- 
sult to their enormous velocity. The fol- 
lowing theory which was advanced in my 
earlier notes for explaining the mechanism 
of the cathode stream may be useful. The 
theory first supposes neither cathode nor 
beta radium rays are electrons—electricity 
free from matter—as belicved by some 
physicists, but are charged bodies; that 
when electricity free from matter moves 
in the cathode stream or else where along 
the lines of convection or rays it does not 
move by convection but by the interchange 
of partners with the polarized ether units 
in these lines and when a cathode stream 
or other particle appears to be moving 
with a velocity of the order of light, the 
thing measured has little more individual 
existence on its journey than the symbol 
we call a wave has between the source of 
light and the place of observation; what 
was measured not being an individual par- 
ticle but the movement of a strain point 
along the line of polarized ether units, 
the only free electron in the ray being 
the last one freed from the last link of 
the ether chain and becoming manifest 
by uniting with matter as a charge. It 
is probable the transportation of matter 
in the cathode stream—convection—is 
not of the order of velocity of light as 
supposed by many, and we may agree 
with Rowland who said there was no way 
of producing this velocity in such a par- 
ticle though it fell from an infinite dis- 
tance on the largest aggregation of mat- 
ter in the universe. On the theory here 
advanced, electrons do not stream through 
the solar system with the velocity of light 
from the sun past the earth, but on the 
contrary there is a polarization—to use a 
convenient and sufficiently indefinite term 
—in the ether in the supposed lines of 
propagation and when the effect of an 
electron becomes manifest it is produced 
as above mentioned by the last one set 
free in the last link of the chain. The 
theory would explain the apparent passage 
of the beta rays through highly charged 
aluminum by saying the charges did not 


get through, the charge on the particle © 


as it approached the plate not being the 
same electron as the charge on the par- 
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ticle when it left the plate on the other 
side. Or if we choose to consider the beta 
radium rays as electrons the same reason- 
ing would apply—the electron whose effect 
we observe on the far side of the charged 
aluminum plate is not the same one that 
began to propagate the effect at the radi- 
um. 

I am indebted to Dr. F. H. Williams 
for the use of some of the pure radium 
bromide with which he is studving the 
effect of the different radium rays on dis- 
eased tissues. 


Austro-Germanic Electric Trust. 

A fusion has taken place between the 
different electric companies of Austria and 
Germany. The Schickert Company, of 
Nuremberg—which was one of the largest 
industrial enterprises for electricity in 
Europe, and maintained its branches not 
only in various cities of the empire, but 
also in Austria, with headquarters in 
Vienna—effected early this year a union 
with the Siemens & Halske Company, of 
Berlin, and now a fusion has taken place 
between the Siemens & Halske Company 
and the Austrian Schiickert works, so 


that it may be said that there is at present 
one trust controlling the trade of both 
Germany and Austria, for it is proposed 
to bring under the control of this new 
combination all the enterprises for elec- 
tricity in Austria and, of course, in turn, 
in Germany under one general trust. The 
capital of this new trust, as far as it 
covers the contro] of Austria, is esti- 
mated at 18,000,000 crowns ($3,654,000). 


— mm 


Vibrating Device for Induction Coils. 
To THE EDIIOR OF THE ELECTRICAL REVIEW: 

Noting in your issue of December 19, 
1903, an assertion that M. Carpentier, of 
Paris, had lately brought out a new vi- 
brating device for induction coils, com- 
prising the make and break device, which 
you illustrate, wherein the break occurs 
at a point where the armature is moving 
quickly instead of at the beginning of the 
stroke, I beg leave to inform you that 
the invention involved herein is the sub- 
ject of United States patent No. 605,174, 
issued on June 7, 1898, and the property 
of Charles F. Splitdorf, manufacturer of 
jump spark coils. 

While concurring in the advantages at- 
tained in locating the platinum contact 
on a separate spring in the path of and 


adapted to be struck by the armature 
spring when the latter has acquired mo- 
mentum in its movement toward the core, 
I think it would be only fair to correct 
the impression conveyed by your above 
article that the invention was of foreign 
source and recent origin. 
Respectfully, 
F. W. BARKER. 
New York, December 26, 1903. 
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THE ACCURATE MEASUREMENT OF 
SMALL RESISTANCES WITH THE 
KELVIN DOUBLE BRIDGE—I!.' 


BY W. JAEGER, 8. LINDECK AND H. DIES- 
SELHORST. 


With the arrangement of apparatus used, 
the connecting resistances in the arms with 
œx and 8 may be considered a part of them, 
since « and £ enter the formula only as 
A+a andB+ 8. It is then only nec- 


Fie. 1.—Tae KELVIN DovBLe BRIDGE. 


essary to consider Z between a and A, 
Z, between B and 4, and the connection d. 
These three quantities may be measured 
in the following way : 

Break the connections to œ and B and 
the connection between a and 3, but leave 
the bridge otherwise intact, as shown in 
Fig. 3. Pass acurrent through a, Z,, A, 
d, B, Z,, 6. The resistances a and ò are 
defined, and have been previously deter- 
mined, as reaching to the middle of the 
copper connection having the two mer- 
cury cups. Consequently the resistances 
Zw A, d, B, Z, are proportional to the 
differences of potential between tne points 
1-2, 2-3, 3-4, 4-5, 5-6, which may be 
measured by the deflection of a galva- 
nometer or by the compensation method. 
For this purpose A and B may be consia- 
ered known; if they are not of the same 
order of magnitude as the connections, a 
suitable resistance standard may be in- 
cluded in the circuit. 

2. Principal Measurement—To make 
the ratios of resistances in the bridge 
arms equal, a shunt N is applied toa or b. 
The value N, or N, which would make 
the galvanometer deflection zero is found 
by interpolation. If [a] and [b] repre- 
sent unshunted values, without connectin g 
resistances, then, since Z, and Z, are 
always very small in comparison to a and 
6, formula (2) may bé written 


A = [4 (1 Za 2» 


Ore) 9 M 
e. 
(+F) 


1 Communication from the Physico-Technical Reich- 
sanstalt. Abridged translation from Zeitschrift für 
Instrumentenkunde, by Morton Githens Lloyd, Ph.D. 


ELECTRICAL REVIEW 


or we may use formula (2) as if stands by 
taking 
a fa] Z Z 
Sra ee ee 
d ai ( ia] i 
142) 
2 (4) 
ler 
1 + N, 

Either N, or N, is usually infinite, so 
that only one of them appears in the 
formula. 

In interpolating by the use of shunts, 
this point is to be noticed. Instead of 
interpolating between the actual values 
of the combined resistance in parallel, it 
ia admissible to interpolate between the 
reciprocals of the shunts, but not be- 
tween the values of the shunts themselves. 

3. Auxiliary Measurement—Removal of 


the link d and decrease in test current 
prepare us for the determination of w. 


Fig. 2,— ARRANGEMENT OF APPARATUS IN 
MAKING MEASUREMENTS. 


The measurement is analogous to the 
principal measurement. The observation 
A+ , [a] 
B+ B l] 
7 ta] as given by 
the principal measurement, yields the 
value of : + = : A which must be de- 
creased by unity to obtain w. 
Example—As an example, take the 
comparison of a 0.001 ohm and a 0.01 
ohm coil (designated as [0.001,] and 
[0 01,]), made of sheet manganin. The 
smaller may correspond to A of the dia- 
gram, the larger to B. The ratio coils 
(likewise of manganin) a and 6 were ten 
ohms and 100 ohms, the auxiliary ratio 
coils < and 8 were taken from a resistance 
box and equaled thirty ohms and 300 
ohms. ‘The current was approximately 
twenty amperes. ‘The galvanometer is de- 
scribed later. (1) From the deflections of 
the galvanometer it was found that 
Z, = 49, Z, = 44. d = 112 microhms ; 


gives directly which com- 


bined with the ratio 
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hence Pa b 4.4 X 10-*and E 
a b`” A+B 
0 0102. (2) A shunt was used only on 


[a] so that N, =x. The value of N_, 
which would have produced no deflec- 
tion, is given from the following observa- 
tions : 


| Galvanometer Deflection. 

ù E Direct. |Reversed.| Differ- 
40000 25x 10-#] 45.2 | —51 +10 3 
20000 50. 10-6] —28 | +30/— 5.8 

Change= 25. 10=+| E 16.1 


A change in a (10 ohms) of the fractional 


1 1 
part 250.10- ( = algo — > ) corre- 
N, N? 
sponds to a double deflection of 16.1 scale 


divisions ; hence one scale division corre- 
sponds to a change of 15.5 x 10-*. From 
these values 
[a] _ 5 10.3 ) a 4 
N, = 10 (25 + 16.1 25}.10* = 410.10 
and accordingly, from equation (4) 

a _[a]1+4.4.10* [a] 
S lepo. 10" jo] T ee 
(3) After removing the link between A 
and B, it was necessary to shunt 4 (100 
ohms); the current was decreased. The 
observations were : 


eS i 


Galvanometer Deflection. 


N os 
N Direct. |Reversed. atta 
a () — 5.8 -+ 5.9 | — 117 
200000 5x 10-6; + 6.8 — 6.7 | 4+ 13.5 
Change=| 5 . 10- 25.2 


Fic. 3.—COMPARISON OF UNEQUAL RE- 


SISTANCESR, 
[a] 11.7 ae =e 
N, = 100 (0 + 35°35: 10 ) = 232. 10 
A+ « [a] 
AT? lO a a ye 6 
Bee a 


(1 + 232 x 10+) = 


i (1 + 236 x 10 °) 
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Combining this with results above, 
Ata a _1+4+236 x 10% _ 
B+8 `b  1—405 x lu* — 

1 + 641 x 10° 
or w = 641 x 10° 


and d 
= 0.0102 641 10° = 
eae 0.0102 x x 
6.5 x 10%. 


The temperature of the coils A and B 
in the petroleum bath was 18°. 49; that 
of a and b in a different bath was 18°. 19 ; 
the values for the latter at this tempera- 
ture are 
[a] _ l — 

i) = 0.1 (1 — 151.3 x 10%) 
whence 
+ = 0.1 (1 —151.3 x 10%) 
(1— 405. x 10) (1 —6.5 x 107) = 
0.1 (L— 563 x 10+) at 18°. 49. 

In the comparison of a 0.0001 ohm 
with a 0.001 ohm the connecting resistance 
was of the same order of magnitude as 
the smaller resistance being compared. 
The correction term was about ten times 
as large as in the above example. On the 
other hand, in comparing resistances 
greater than 0.001 ohm the correction may 
be neglected. 

Determination of the Ratio Coils—The 
determination of the ratio coils a and b, 


by whose use we step down from one ohm 
to the lower decades, must be made with 
the greatest possible care, for any error 
is increased at each step. 

The ratio 1:10 is obtained by the use 
of two coils of each of the values ten 
ohms and twenty ohms and one each of 
fifty ohms and 100 ohms. These are cali- 
brated by the use of two 100-ohm ratio 
coils; 4. e., first the two ten-ohm coils are 
compared, then their sum is compared 
with each twenty-ohm coil and so on to 
100 ohms. The coils are connected by 
thick copper pieces, each having two mer- 
cury cups, and the resistance is taken 
from the binding-post in the centre. This 
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calibration was made both before and after 
the other measurements. 

The mean of two values for the ratio 
10:100 at 18 degrees centigrade was 0.1 
(1—152 x 10) with temperature coeffi- 
cient + 1.6 x 1uU~ per degree. 

In division 2, two other coils, one ohm 
and ten ohms served as ratio coils. As a 
check, the two ratios, which were deter- 
mined independently, were compared, 
and the ratio of the coils used here, as de- 
termined from the others, was 0.1 (1 — 
154.5 x 10 5). 

Table 1 gives the results of the series 
of measurements carried out in division 
1, together with some data concerning 
the measurements. In several cases repe- 
titions were made, and for the smail re- 
sistances these differ by as much as twenty 
millionths, which is all that could be ex- 
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the standard coils used in such testing. 
In most cases the first point to be con- 
sidered is an arrangement which will give 
the result directly, without cumbersome 
calculation, and hence one that will make 
the correction term 


ats eee -EAA (4-4) 
~~ Ba+t+B+d\B b 

as small aa possible. As a matter of fact, 
with the arrangement used, it amounta 
to less than one part in a million for re- 
sistances down to 0.001 ohm, and conse- 
quently may be neglected. And even for 
smaller resistances than this, its value is 
very small, a3 will be shown by examples, 
in which it is calculated from the values 
of the component parts; but there is 
another simpler way, requiring an ad- 
ditional auxiliary measurement. 


TABLE I. 
Temperature | Test Current | Connection d o Sen isnt A sar a 
Resistances. | Centigrade. | in Amperes. |, Mich per Scale = 
in Michroms. A+B Division. B 
[0.01] 
D 17.92 2.0 7 nn 18.5 0.1(14-608 x 10-*) 
‘ A 
[0-01] 17.83 2.0 7 | wee. 18.0 0.1(1+888X10 $) 
[0.1], 
[ 0.01 ] 18.00 5.1 70 
0.01 o | 614 | 0 a 18.5 1421 s 
a +218 10- 
[ 0.01 J 18,00 5.1 70 
o | 51 | 0 Paa 18.8 : 
o 14+218Xx10- 
[0.001] 18.46 20 112 +6.5 15.5 '0.1(1—563 x 10-6) 
[0.01], 
[0.01] 18.25 20 120 +7.2 15.1 0.1(1—496 x 10-6) 
[0.01], 
[0.001] 17.95 80 120 8.0 29.1 om -s 
set +8. 1—65 x10 
[0.0001 | 18.17 45 107 43 
).0001 = 81.0 ‘ 
o 0.1(1+581 x10-°) 
No. 700 
[oon], 18.16 45 94 —27 82.6 0.1(1+441 10-8) 
No. 700 : 
[o ovi], 18.12 45 94 —27 81.0 0.1(14-445x10-*) 
No. 700 
[ooo], 18.12 45 94 —27 80.0 0.1(1+461 x 10-6) 
[0.0001 } TEN i 5 
0.0001 3 
So Woe 5 +66 105 14125x10-* 
0.0001 ; 
mae 17.58 60 83 +66 105 14-101 x10- 


pected with the low sensibility. No. 700 


has a nominal value of 0.0001 ohm. 
3—MEASUREMENTS IN DIVISION 2. 
The arrangement of apparatus described 
in this section has been in use for the 
last ten years in division 2 for the verifi- 
cation of small resistances sent in by 
manufacturers and others, as well as for 
the determination and intercomparison of 


i - 


By the use of resistances a,.b, œ , B, 
which have been exactly compared and 


adjusted, the value of . -5 is made small 


and by choosing d as small as possible, a 
very low value for & is obtained. 

In the observations to be decided here, 
as in most similar measurements of pre- 
cision, an actual zero deflection of the 
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galvanometer is not obtained; but from 
observations of small deflections, the 
values of the resistances which would cor- 
respond to zero deflection are interpolated. 
The method of interpolation is so designed 
that the correction term is not affected by 
the interpolation (neglecting quantities of 
a lower order of magnitude). Namely, the 


. a i 
ratios — and > are changed simultane- 


B b 
ously in the same direction by the same 
small percentage e (e. g. 0.1%). That 
k is not changed thereby, is easily seen 
from the above equation. 

The deflection of the galvanometer for 
interpolation is accordingly proportional 


to the small change e in the ratio Fo as 
in the ordinary Wheatstone bridge, and 
the value of < corresponding to zero de- 


b 
flection is simply obtained. 


by [5] and [4] the original values of 
the ratios (before interpolating), eleven 
(1) may be written 


Designating 


A 
a (5) 
where! 
a 1 
Gabe 


a a 
l-i 2 
Since d and other connecting resistances 
are measured, and the values of the sep- 
arate coils are known, all the quantities 
in equation (6) are known except k and 
it may be calculated. 

Two examples will be given in full to 
illustrate the method. In one the resist- 
ances are nominally equal, in the other 
in the ratio of 1:10. All the arms of 
the bridge are immersed in baths of pe- 
troleum, so that the temperature of the 
resistances may be accurately obtained. 


COMPARISON OF TWO 0.0001 OHM COILS. 


The coils? used at the Reichsanstalt 
for the ratio arms consist of two equal 
resistances of comparatively large value 
(generally 2 by 100 or 2 by 10 ohms) be- 
tween which there is an “interpolation re- 
sistance,” whose value is one thousandth 
of one of the other resistances. The middle 
and the ends of the interpolation resist- 
ance are connected to three contacts, the 
ends being designated by the numbers 1 
and 3, the middle point by 2. (See Fig. 
4). A sliding contact piece permits the 
one end of the galvanometer circuit to 


1In the denominator of k, d may be neglected in 
comparison to «+ 3, and it is immaterial whether 


1+ gor 1+ [3 | be usea. 
2 Feussner and Lindeck, Wiss. abh.. ii. p. 524 (1895.) 
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be connected to either 1, 2 or 3. With 
100-ohm ratio coils, the position 2, 1 and 
3 represent the ratios 100.05 : 100.05; 
100.1 : 100.0 and 100.0 : 100.1. Fora 
ten-ohm ratio coil, the decimal point is 
moved one place to the left. Resistances 
made of manganin can easily be adjusted 
so closely that an accuracy of one part in 
a million is attainable in the measure- 
ments. 

Fig. 4 shows the connections, the letter- 
ing corresponding to Fig. 1. The ratio 
coil V comprises the two arms a and b. 
100 ohms each; U comprises the auxiliary 
ratio arms « and $, ten ohms each; d 
consists of a connecting piece of copper 
with two mercury cups plus the current 
lead in each coil to the point where it 
joins the potential terminal. All connect- 
ing resistances are determined at the time 
of making a measurement, without any 
intervening change of connections, by com- 
paring with a suitable known resistance, 
say 0.0001 ohm, using the direct deflec- 
tions of the galvanometer, as previously 
explained. They may be determined in 
this way with an accuracy of 0.5 — 1.0%. 
which is sufficient for the purpose. In 
the present case, the resistances of the 
connections included in the arms a, b, x B 
were found to be, respectively, 177, 254, 
248, 321 microhms. d = 64 microhms 
or about two-thirds of one of the resist- 
ances being compared. 

The principal measurement was carried 
out in the following way: the test current 
through the coils under comparison was 
about 150 amperes, and was supplied by 
a storage battery. A Siemens & Halske 
moving-coil galvanometer was used; re- 
sistance, twenty ohms; scale distance, 
seven metres. The deflection of the gal- 
vanometer is observed for one direction 
of the current, and with the contacts of 
V and U on 2; the current is reversed 
and galvanometer read again. Readings 
are then taken with both contacts, first on 
1 and then on 3, for the latter direction 
only of current. These readings are all 
repeuted after reversing the position of V 
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and U inthe mercury cups, in order to 
eliminate any inequality in the two sides 
of the ratio coils. This is equivalent to 
interchanging A and B. The readings 
follow in the table below. 

The resistance B is evidently greater 
than A. Since the resistances in V and U 
are very closely adjusted, and have been 


interchanged, we may use their nominal 
values in the calculation. Taking con- 
sideration of the connecting resistances, 
the ratio a:b is, for position 2 of V, 
equal to 0.999999; this position corre- 
sponds to a mean deflection (not reversed) 
of 4.8 divisions, and a change in the 
ratio of 0.001999 (difference between con- 
tacts 1 and 3) to a mean deflection of 70.9 


The ratio of $ which would 
correspond to zero deflection is according- 


ly 


divisions. 


a 4.8 
3, = 0.999999 — 70.9 
0.001999 = 0.999864 
The connection term & is exceedingly 


small, for the condition 7 = a would be 
exactly fulfilled (on account of reversing 
V and U) if the small connecting resist- 
ances to V and U had been equal on each 


side. Its value is, by formula (6), 
1 
— 0.000064 -y —~— 
0.0001 >) +1 
10.00025 100.0002) _ | 
10.00032 — 100.0003 } = — 9-000002 


The correction amounts, therefore, to 
only two parts in one million, and the final 
result is 


++ 0.999866 at 18.06 


or making use of the known temperature 
coeflicients of the coils 


A o 
B= 0.999867 at 18.00 


and B — A = 0.0000000123 ohm 
Comparisons of each of these coils with 
a 0.00L ohm standard, gave for the abso- 
lute values at 18°. C. 
B = 0.0001000218 ohm 
A = 00001000080 “< 
The directly observed difference differs 
by only five millionths from the values ob- 
tained by the two measurements using a 
ratio 1 : 10. 


Galvanometer Reading for 


Contact Position. Contact Temperature 
Current. 1 
on Side 
2 1 3 Toward. A B 
Drees isa bdewdaas 497.2 
Reversed .......... 487.9 452.5 023.7 B 18.03 18.03 
——— M 
Diiference....... 9.3 71.2 
DieCthca cee tes 498.4 
Reversed ........... 488.5 523.9 453.3 A 18.09 18.08 
—=—— SS 
Difference ....... 9.9 70.6 
Mean.............. 9.6 70.9 18.06 


£ ty a iE =? 
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The Yorkshire Electric Power Com- 
pany’s Generating Station. 

The Yorkshire Electric Power Com- 
pany will shortly be in a position to sup- 
ply power to consumers. The buildings 
for the first generating station are in the 
course of erection, and contracts have 
been entered into providing for 6,000 
kilowatts of plant and mains. We give 
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my in capital expenditure has been at- 
tained. 

A three-phase system at a frequency of 
fifty cycles per second has been selected 
as being most economical and convenient 
for generation and transmission, the 
power being generated at from 10,000 to 
11,000 volts. The next consideration is 
that of the generating unit, and it was 
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BLocK PLAN oF SITE, SHOWING POSITION OF YORKSHIRE ELECTRIC COMPANY'S POWER STATION. 


a plan of the site location of power station 
buildings and arrangements of sidings 
and roadway. This station is one of the 
four generating stations which the Power 
company propose to erect, and it situated 
on the banks of the Calder, in the district 
of Thornhill, on a plot of ground adjoin- 
ing Ravensthorpe and Thornhill station 
of the London & North-Western Railway, 
where a junction is effected with the Lan- 
cashire & Yorkshire Railway. 

A word as to the basis upon which the 
company is founding its undertaking may 
be of interest here as bearing upon the 
somewhat unusual type and arrangement 
of plant, and also upon the design of the 
buildings. 

Mr. Parshall, who is the consulting en- 
gineer to the Power company, reported 
that, investigation having been made re- 
garding the cost at which the indf¥idual 
user can produce power for himself under 
the different conditions of amount of 
power and load-factor, it had been clearly 
recognized that the only advantage which 
the Power company possessed over the 
user who has equal facilities in respect 
to coal and water, was in the magnitude 
of the undertaking. Against this has to 
be set the cost of transmission, transfor- 
mation and distribution. It follows, there- 
fore, that, as a beginning must necessarily 
be made on a small scale, the advantage 
which the supply company has over the 
user must be small, and it becomes neces- 
sary to reduce capital expenditure to the 
lowest possible limit. With these prin- 
ciples in view, the plant now about to be 
described has been designed, and it is in- 
teresting to note by what methods econo- 


decided to adopt the steam turbine on 
account of economy in space and steam 
consumption. The type adopted is that 
known as the Curtis turbine, which is 
being built by the British Thomson- 
Houston Company, at Rugby. Briefly, it 
may be described as an extension of the 
principle adopted in the De Laval tur- 
bine, where the thermodynamic energy of 
the steam is converted into kinetic energy, 
and utilized by impact upon blades set 
around the periphery of a wheel. In the 
De Laval turbine the energy is transmitted 
through one wheel only, whereas in the 
Curtis turbine of the size adopted by the 
Yorkshire Power company the energy is 
transmitted through four wheels in series, 
thus reducing the speed to a practicable 
limit. The size of unit adopted is 1,500 
kilowatts; the form and dimensions of 
the combined turbine and generator are 
shown below. It will be seen that the 
set is arranged with a vertical shaft, with 
the generator above the steam turbine. 
The generator has six poles, and is de- 
signed for a normal full load output of 
1,500 kilowatts, with 100 per cent power- 
factor at a speed of 1,000 revolutions per 
minute. The full-load current will be 
86.5 amperes and the voltage between 
terminals 10,000. The field regulation 
between no load and full load, with con- 
stant field excitation, is eight per cent. 
The maximum temperature rise after a 
run at full load for twenty-four hours is 
not to exceed forty degrees centigrade. 
The steam consumption is guaranteed not 
to exceed nineteen pounds per kilowatt- 
hour with dry saturated steam, and will 
be considerably diminished under actual 
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conditions, provision having been made 
for 150 degrees Fahrenheit of superheat 
and a vacuum of twenty-eight inches. The 
approximate weight of turbine and gen- 
erator is 58.5 tons. 

The boilers selected are of the water- 
tube type, and are being made by Messrs. 
Babcock & Wilcox. Each boiler has a 
heating surface of 5,730 square feet, and 
a grate area of 100 square feet, and is 
fitted with a superheater and a chain 
grate stoker. Each boiler is rated to 
evaporate 20,000 pounds of water per 
hour into steam at 150 pounds per square 
inch from water at sixty degrees Fahren- 
heit, and to superheat the steam by 150 
degrees Fahrenheit. 

The condensing plant is provided by 
Messrs. Babcock & Wilcox, and is being 
made by Messrs. Mirrless, Watson & 
Company, Glasgow. The condensers are 
of the vertical surface type, each conden- 
ser having a tube surface of 4,500 square 
feet, arranged for passing the water four 
times through the condenser, and having 
bafile-plates to guide the steam through 
four times in the opposite direction. To 
each condenser is attached a three-throw 
air pump of the Edward’s type, fifteen 
inches by eight inches at 165 revolutions 
per minute, coupled directly to an elec- 
tric motor. Each condenser is provided 
with a centrifugal circulating pump, made 


ELEVATION AND PLAN OF CURTIS TURBINE 
AND GENERATOR, 1,500 KiLowarTts, 1,000 
REVOLUTIONS PER MINUTE, 14,000 VOoLtTs, 
50 CYCLES. 


by J. and H. Gwyne & Company. Each 
pump is rated to throw 160,000 gallons 
per hour against a head of twenty-eight 
feet. The pumps are directly driven by 
electric motors. : 
Three turbine sets each of 150 kilo- 
watt capacity when running at 2,000 revo- 
lutions per minute, are provided for sup- 
ply power for excitation and auxiliary 
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purposes. The turbines are of the Curtis 
type, arranged with a horizontal shaft. 
The voltage supplied for excitation and 
power is 220 volts. These sets are pro- 
vided with a surface condensing plant, 
1,200 square feet cooling surface, with a 
three-throw air pump of the Edwards 
type and a motor-driven centrifugal cir- 
culating pump. 

The switching apparatus is arranged for 
four generators and eight feeders, bus-bars 
being in two sections which can be con- 
nected by a switch. Each section is con- 
nected to two generators and four feeders. 
All the switches are of the oil-break type, 
operated by electric motors and made by 
the British Thomson-Houston Company. 
The switches are operated from a switch- 
board carrying the instruments and meas- 
uring devices. 

The arrangement of the plant is shown 
in the plan and elevation, from which will 
be seen, on referring to the plan, that 
this plant is laid out in units, comprising 
one chimney, three boilers and two gen- 
erating sets, each generating set being 
provided with a separate condenser, air 
pump, circulating pump and suction pipe. 
As each generating unit will yield 1,500 
kilowatts, the unit of plant is, therefore, 
3,000 kilowatts. Tihe present installation 
of plant comprises two such units, making 
a total capacity of 6,000 kilowatts. When 
additions come to be made to the plant 
a single unit of 3,000 kilowatts will take 
the place of two 1,500 kilowatt units. By 
the arrangement of plant adopted, each 
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each other, and each unit has ita own con- 
densing plant and an independent circu- 
lating system. A novel feature in connec- 
tion with the circulating system is the 
use of a dry air pump for the purpose of 
preventing an accumulation of air in the 
pipes and condensers. To effect this, 
pipes are connected to all points at which 
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Referring again to the block plan the 
lines of extensions for the buildings, the 
railway sidings and connections to the 
railway are seen. The rail level is twenty- 
two feet above the ground level, and the 
space between the rails and ground is to 
be utilized for coal storage. Two bunkers 
ie each boiler house are fitted as 
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air is likely to accumulate, such aa the 
top of the condenser, bends in pipes, and 
carried up to an air cylinder placed about 
forty feet above. A suction pipe con- 
nects the air cylinder to a dry air pump 
placed on the engine room floor. The air 
pumps discharge from the condensers into 


coal hoppers for supplying a coal con- 
veyor which transports the coal to over- 
head bunkers in the boiler room. As the 
buildings extend along the lines shown in 
the plan, the sidings will be extended, and 
opposite each boiler room coal hoppers 
will be placed for receiving coal and dis- 
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addition to the generating plant bears ite 
own proportion of the capital expense, and 
initial capital expense on account of the 
future requirements is therefore avoided. 

Referring to the arrangement of plant 
in the engine house it will be seen that 
the turbine generator and condensing 
plant are arranged in close proximity to 


a ring main which discharge into hot 
wells placed underneath the feed pumps 
in the boiler room. The arrangement of 
steam piping comprises a main header 
with branch connection from each group 
of boilera, the connection being made 
through steam separators of large ca- 
pacity. 


charging same into the conveyor. A hop- 
per is also provided for receiving coal 
brought by road and for discharging into 
the coal conveyor. The coal conveyor i3 
of a light pattern of a new design made 
by Messrs. Babcock & Wilcox, of pressed 
steel plate, and has a capacity of twenty- 
five tons per hour. The ashes will be 
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handled by trucks running along indus- 
trial railway tracks laid in the basement 
of the boiler house. The tracks are con- 
tinued outside the power-house and laid 
so that the ashes may be deposited and 
spread for cooling on the ground inside 
and afterward discharged into barges for 
conveyance elsewhere. 

The buildings consist of a steel frame- 
work, filled with brickwork, erected on a 
slab of concrete extended underneath the 
whole building. The boiler house is fitted 
with overhead bunkers, which are filled 
by a coal conveyor, as already described. 
‘The chimneys are each 150 feet high and 
ten feet in diameter, and are built of steel, 
and brick lined. 

According to present arrangements the 
plant described and illustrated in this 
article will be complete and ready for the 
supply of power to consumers toward the 
end of 1904. 


Power Signaling on British 
Railways. 

The following from the London Times 
of November 11, 1903, is forwarded by 
United States Consul F. W. Mahin, of 
Nottingham, England: 

Three distinct systems of power signal- 
ing are now engaging the consideration 
of British railway managers. These are 
(1) the all-electric, (2) the electro- 
pneumatic, and (3) the pneumatic. The 
first-named system has been adopted by 
the London & Northwestern Railway at 
Crewe, and also by the Northeastern Rail- 
way Company at their Severus junction 
box, York, while the Northeastern Rail- 
way at Tyne Dock, the Lancashire & York- 
shire Company at its new station at 
Bolton, and the Great Eastern Railway at 
Bishopsgate street goods yard have in- 
stalled the Westinghouse electropneumatic 
system. The third system—the pneumatic 


low pressure—has been installed on the 


London & Southwestern Railway, while it 
is announced that the Northeastern Rail- 
way, which has already experimented with 
the first two named systems, has now ar- 
ranged for an installation of the low-press- 
ure pneumatic signaling, in order to arrive 
at the relative merits of the three systems 
of power signaling on the market. The 
Great Central Railway Company, which 
is about to equip its Woodhead tunnel 
with the “Miller” electric signals, has re- 
cently placed a contract with the British 
_ Pneumatic Signaling Company for the in- 
stallation of pneumatic signaling in the 
neighborhood of Manchester. This in- 
stallation will extend over a large area 
and will be the largest power signaling 
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plant in Great Britain, and second only 
to that now in working at the South Ter- 
minal Station at Boston, Mass. It is 
also state] that the Caledonian Railway 
Company has arranged for the experi- 
mental installation of electrical signal- 
ing, so as to determine the precise system 
to be adopted in the working of its en- 
larged new central station at Glasgow. 


Z La 


The Military Telegraph Corps. 

The Society of the Army of the Cumber- 
land, headquarters in Washington, by 
unanimous action of its officers and its 
exectuive committee, has taken action of 


great interest to the survivors of the- 


United States Military Telegraph Corps 
of the Civil War, among whom are such 
prominent men as General Thomas T. 
Eckert, late president of the Western 
Union; Colonel R. C. Clowry, president 
of the Western Union; Colonel L. C. 
Weir, president of the Adams Express, 
and several hundred others holding high 
executive positions throughout the coun- 
try with both telegraph companies, with 
leading railroads and with many of the 
most powerful firms. 

The society has always admitted both 
oflicers and private soldiers to member- 
ship. It has now acted favorably upon 
an application for admission from a mem- 


‘ber of the Military Telegraph Corps, and 


he has been duly received. The decision 
was based upon the position taken by 
General Sherman, when at the head of the 
army, that “they were as much a part of 
the army as though armed with muskets 
in the ranks,” and upon the fact that both 
General Thomas, commanding the Army 
of the Cumberland, and General McPher- 
son, commanding the Army of the Ten- 
nessee, prescribed a uniform for members 
of the corps in all respecte aimilar to that 
of commissioned officers except the 
shoulder straps. 


Starting Machines for Electrical 
Winding Engines. 

Siemens & Brothers, of 12 Queen 
Anne’s Gate, London, recently have been 
granted a patent for improvements in the 
starting gear of clectrical winding en- 
gines. The starting of such engines is 
frequently effected by so-called starting 
machines, which consist of an electric 
motor worked from a main supply circuit 
and actuating a continuous-current gen- 
erator, the current from which works the 
electrical winding engine. For the pur- 
pose of equalizing the variations in the 
load of the winding engine, the starting 
machine is generally provided with fly- 
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wheels. The power of each starting ma- 
chine is usually made equal to the medium 
amount of duty performed by the winding 
engine. The object of the Siemens in- 
vention is to enable large electrical wind- 
ing engines to be worked by comparative- 
ly small starting machines, so as consid- 
erably to reduce the cost of installation, 
and to simplify the construction of the 
flywheels, at the same time providing 
more perfect reserve of power. The in- 
vention consists in the combination with 
one winding machine of two or more 
starting machines, each of which is so pro- 
portioned as only to be capable of working 
the winding engine at a fraction of the 
maximum spced, so that, for working this 
at the maximum speed, the dynamo arm- 
atures of several starting machines have 
to be connected in series with each other 
and with the winding engine of the motor. 
The advantage obtained by this method 
of work is that, in place of having a single 
starting machine, for a total medium duty 
performed by the winding engine, several 
such are employed, each of which per- 
forms only a fraction of the total work. 
These small machines can be run at con- 
siderably higher speeds than the large 
ones, thus effecting a reduction in the 
cost of installation, and the construction 
of flywheels can be simplified, as each may 
be made in one piece. This method of 
working winding engines is thought to be 
particularly advantageous in connection 
with installations where several winding 
engines are employed—in particular 
where some of these are at times worked 
only at a reduced speed. 


Articulation by Flexible Plates. 

The use of pivots in measuring appa- 
ratus has the disadvantage that the mov- 
ing part does not turn about a fixed axis, 
as there must be some play in the bearing. 
To overcome this disadvantage in appa- 
ratus where but slight deflections take 
place, M. A. Mesnager suggests the use 
of small flexible plates in place of 
the pivots. If two plates are used, placed 
in two planes perpendicular to each other, 
this will prevent motion, except about a 
fixed axis. Where the deflecting force 
acts in but one direction, the two plates 
may lie in the same plane. Articulations 
of this kind are particularly useful for 
apparatus of precision, where small dis- 
placements are multiplied by means of 
levers. M. Mesnager has been able in 
this way to multiply the deflection by 
2,000. The pointer returns rigorously to 
zero, and the error is not more than three 
per cent. 
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Review of Storage Battery Industry for 1903. 


HE most notable event of the year 
which has influenced the storage 
battery industry is the expiration 

of the Brush patent, which, on March 3, 
opened to all the world the manufacture 
of the “pasted,” or applied active mate- 
rial, plate. Manufacturers, however, have 
not immediately discarded their own 
methods of Planté formation to take 
up the ones made free by the ending of 
the protection granted to Brush, but have 
gone slowly into trials and tests to assure 
themselves that the change will be bene- 
ficial. The Gould company has, however, 
brought out a pasted negative plate to 
work with its well-known Planté posi- 
tive, which make up the battery this com- 
pany will put on the market for the com- 
ing season’s motor car work. 

The Electric Storage Battery Com- 
pany has also put its new “box” negative 
plate on the market, replacing the “Chlo- 
ride” negative. This new plate is a lead 
envelope in which is placed the active ma- 
terial and is, in effect, a pasted plate. 
The advent of this plate now relegates the 
old “Chloride” system to the obsolete 
class, as neither the positive nor negative 
electrode in the cells furnished by this 
company is now a “Chloride” plate. This 
also marks a radical change during the 
past year. 

The National company has discarded 
all Planté systems for the pasted and is 
making plates in the largest sizes—both 
positives and negatives—after this meth- 
od. With these exceptions, all of which 
have taken place in factories already do- 
ing business, there have been neither the 
changes in the prices nor the new makes 
of batteries offered on the market, such as 
the general public seemed to think would 
follow the expiration of the Brush patent. 
The truth of the matter is that capitalists 
and investors have discovered that storage 
batteries can not be made and marketed 
without heavy initial investments and a 
long period of waiting for the final re- 
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duction to commercial practice of the 
technical ideas that generally form the 
nucleus around which a prosperous com- 
pany is expected to grow. 

There have been no notable improve- 
ments—or, at least, none that are so far 
given to the public—in the lead cell, nor 
any unexpected developments. Batteries 
are a little better, perhaps, but the whole 
business of manufacture has proceeded 
along the same old lines, for the very good 
reason that these appear not only the best 
but the only ones. 

The Edison alkaline cell is getting 
nearer to its final commercial form and 
will in all probability be regularly offered 
to the public during the coming year. 
Although it undoubtedly possesses some 
attractive features—particularly for auto- 
mobile work—the lead battery manufac- 
turers seem to have lost none of their 
usual equanimity, and are still booking 
orders that are satisfactory, both as to 
quantity and to price. 

Other alkaline cells are being devel- 
oped abroad, and if this variety should 
finally prove the more attractive some of 
them will probably make their way to 
America and help to soothe the stock- 
holders in the now existing lead battery 
manufacturing companies. 

The applications of storage batteries 
have greatly increased, both in volume 
and scope. One of the most important 
is their use across the exciter bus-bars in 
large alternating-current power stations 
as an insurance against shut-down in case 
of failure of the exciter units. These 
batteries perform no work whatever; they 
merely stand ready to discharge if, for 
any reason, the exciter bus-bar voltage 
should fall. 

As auxiliaries in parallel with rotary 
converters in substations which feed long- 
distance electric railway lines, both for 
maintenance of constant load on the sta- 
tion alternators and to prevent the rotary 
converters from “hunting,” the storage 
battery has come to be recognized as an 


essential part of the equipment, and the 
past year has seen probably a greater 
number of batteries installed for this 
service than any previous year. This is 
also true of batteries for equalizing fluc- 
tuating loads and for maintenance of 
voltage on long lines and feeders fed by 
continuous current. The addition of bat- 
tery installations to the large electric 
lighting plants has not been so great as 
in some previous years, for the reason 
that long ago the lighting company mana- 
gers discovered that absolutely continu- 
ous service can only be maintained by 
having large batteries form an integral 
part of their equipment, and nearly all 
the larger systems had their installations 
complete and under operation before the 
beginning of the past year. A large 
business has been done, however, in ad- 
ditions to the existing batteries to in- 
crease their capacity and allow greater 
output without increasing the generating 
equipment. The automobile battery busi- 
ness has grown greatly, and the total 
product of the various factories for this 
service during the past year was probably 
near a million dollars in value. 

The troubles which used to be con- 
sidered as inseparable from the storage 
battery are fast disappearing, as owners 
and attendants have learned more about 
its characteristics and requirements. The 
gradual dissemination of authentic and 
reliable information has largely contrib- 
uted to this result; engineers have given 
more study to the subject, as the use of 
the storage battery has increased; and 
more attendants in stations have acquired 
knowledge and experience of them. The 
manufacturers of electrolyte have also 
helped by turning out pure electrolyte and 
thus removing one of the most prolific 
sources of storage battery troubles. 

Altogether, the year has been a pros- 
perous one for the manufacturer, and the 
new year opens with the prospect of an 
increased business in every line of battery 
work. 


The Progress of Electrical Development in Europe in 1903. 


N REVIEWING the progress of elec- 
trical engineering and industries in 
Europe during the past year, an in- 

creased development is to be noticed along 
all the different lines. While in some 
cases this is but a continuation of the 
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previous year’s growth, along other lines 
the development has been more rapid and 
this is especially the case as regards elec- 
tric traction, wireless telegraphy and elec- 
trochemistry. It is in these branches that 
the development is more noticeable, and 


in looking over the different enterprises 
which have been put in operation during 
the year we are struck with the consider- 
able improvement which has taken place 
both in the way of electric plants, either 
erected or in prospect, or new inventions 
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which lead us to hope for still greater 
progress in the future. 


ELECTRIO TRACTION. 


The progress in electric traction will be 
observed in the following résumé of the 
most important lines which have been es- 
tablished or projected during the year. 
An electric railroad of considerable in- 
terest is soon to be installed in the Pyre- 
necs region and it will afford a connection 
between France and Spain across the 
mountainous country. The road is to be 
built in two sections, the first of which 
starts from Villefranche, on the Southern 
Railroad of France and runs as far as 
Bourg Madame, which is the last town 
on the frontier; this section will be thirty 
miles long and is remarkable for the high 
altitudes which will be reached. Mont 
Louis, the highest point, lies at 5,200 feet 
altitude. At this point a second branch 
connects with the first line and will run 
for twenty-five miles in the Pyrenees re- 
gion. It is expected that the line will be 
eventually extended across the frontier 
into Spain and join on to the existing 
railway system. The new electric railroad 
in the Isére region, from St. Georges de 
Commiers to La Mure, has attracted con- 
siderable attention owing to the use of a 
high-tension, direct-current system. Lo- 
comotives of 500 horse-powe1 take the cur- 
rent from an overhead line directly at 
2,400 volts. Three wires are used over- 
head, with rubbing contacts. The rail- 
road is fourteen miles long and is sup- 
plied from a hydraulic station on the Drac 
river. 

The recent catastrophe on the Paris 
Metropolitan underground, which caused 
such a great loss of life, has drawn at- 
tention to the defects which exist in the 
present system. A committee has been 
recently appointed to look into the mat- 
ter and see what improvements are to be 
adopted; it is made up of leading elec- 
trical engineers and railroad men. Paris 
will soon have the most extensive under- 
ground system in Europe. The work on 
the seven new sections which are to cover 
the whole city is being rapidly carried 
on. The first of these sections was opened 
for traffic during the year. 

Electric traction has been making rapid 
progress in the north of Italy. The Milan- 
Gallarate-Porto Cerisio line, which is 
forty-five miles long, has had a great in- 
crease of traffic during the past year. At 
first only seven trains were run each way 
per day, but at present this number has 
been increased to forty. If the present pro- 
jects are to be carried out, electric traction 
will be introduced on five railroad lines 
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belonging to the Mediterranean company. 
This includes the Rome-Naples line which 
will be nearly 200 miles long. The trains 
are to be made up of three or more motor 
cars which will be operated from a single 
cabin. It is expected that 14,000 kilo- 
watts will be needed for the line during 
the first period, and to supply the’road a 
large hydraulic station will be erected in 
the vicinity which will have 54,000 horse- 
power available. A commission has al- 
ready been appointed to study the ques- 
tion. The Valtelline road is soon to have 
three new electric locomotives which will 


be the most powerful in Europe. The con- 


tract has been awarded to the Ganz com- 
pany. These locomotives, which weigh 
sixty tons each, are of the four-axle type, 
each axle carrying a motor. ‘The North- 
Milan railroad company purposes to 
change over all its lines to the electric 
system. This will cover a total of nearly 
200 miles of road which runs through the 
region, to the north of Milan and the 
lake district. In case the change is made, 
which seems quite probable, a large hy- 
draulic plant will be erected on the Liro 
near lake Como which will supply 5,600 
horse-power. A number of electric rail- 
roads have been installed in Germany dur- 
ing the past year. Among these is the 
Berlin-Wannsee road which is about fifteen 
miles long and operates very successfully. 
Another new road is the Berlin-Lichter- 
feld which uses trains made up of three 
cars. The third-rail, 500-volt system is 
used. 

Electric traction in Switzerland has not 
been behind in the line of progress during 
the year. One of the most successful of 
the new electric roads is the Fayet-St. 
Gervais-Chamonix line on which the 
traffic is constantly increasing. This road 
is one of the most important in the coun- 
try and is supplied by two large hydraulic 
plants. The new Jungfrau electric road 
is one of the latest achievements in the 
way of mountain climbing, running as it 
does through a series of tunnels in the 
side of the mountain and taking passen- 
gers to the top of the Jungfrau. The 
problem of reaching the numerous villages 
and health resorts which are located on 
high points of the mountain region is 
now being successfully solved by the new 
electric inclines or rack-and-pinion sys- 
tems which start from the railroad stations 
and climb the mountain side, often reach- 
ing high altitudes. A number of such 
roads have been installed during the year, 
among which may be mentioned the Aigle- 
Leysin which uses electric locomotives of 
the Thury pattern on the rack-and-pinion 
system. It is probable that Switzerland 
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will see one of the most extensive applica- 
tions of electric traction in Europe, as the 
government is now considering the ques- 
tion of transforming all the existing rail- 
road lines to the electric system, and a 
commission has been appointed to this 
effect, composed of leading railroad men 
and engineers. The recent experiments in 
high-speed electric traction which have 
been made in Germany on the Marien- 
felde-Zossen line are fresh in the minds 
of all, and the speeds of 130 miles an hour 
obtained here show what can be accom- 
plished in this direction. 
ELECTRIG LIGHTING. 

In electric lighting, one of the inter- 
esting features is the extensive use of 
steam turbine and dynamo groups. Most 
of the turbines are of the Parsons or 
Williams & Robinson types, whose speed 
varies from 1,000 to 30,000 revolutions 
per minute. A number of such groups 
have been installed in England, notably 
at Leeds, Newcastle and Harrowgate. 
In Germany one of the largest turbine 
groups in Europe has been recently in- 
stalled by Brown, Boveri & Company in 
the Essen works. The turbine develops 
no less than 10,000 horse-power; it is 
coupled to a 5,000-kilowatt alternator 
and a 1,500-kilowatt, direct-current 
machine. An interesting application of 
steam turbines in the army has been made 
at the Aldershot camp in England, which 
accommodates 16,000 men. The central 
station for lighting the camp uses three 
turbine and dynamo groups of 250 kilo- 
watts each. In Italy one of the largest 
of the new enterprises is the project for 
a lighting and power plant for the city 
of Venice. The municipality has 
awarded the contract for a large station 
to a home company, which is to erect a 
hydraulic plant on the Cellina river. A 
noteworthy feature is the rapid develop- 
ment of electric light and power plants 
in Spain, and a considerable number of 
new stations have been erected recently, 
using either steam, hydraulic power or 
gas engines. The “Castillana” is a large 
station which has been installed at 
Madrid. The city is also to be supplied 
from a new hydraulic station at ten 
miles distance. Another company is to 
erect a station using gas engines to the 
amount of 10,000 horse-power. Among 
the new stations in the Mediterranean 
region may be mentioned the new plant 
which supplies the city of Athens with 
light and power. The plant which has 
been installed by the Thomson-Houston 
company is at some distance from the city 
and also supplies the neighboring 
region; it is to furnish current for the 


new electric railroad from Athens to the 
coast. 

In the way of incandescent lamps the 
leading novelties of the year have been 
the improved Nernst lamp and the new 
osmium filament brought out by Auer 
von Welsbach. ‘The Nernst lamp has 
now been brought to considerable perfec- 
tion by the Allgemeine company, of 
Berlin, and the same lamp is being 
manufactured at a branch factory in 
Paris. The new lamps give a good 
quality of light and are said to be durable 
as well as economical. One of the newest 
forms is a high candle-power lamp using 
one ampere and 220 volts; the heating 
coil is placed under the filament which 
has the form of a rod, so that the latter 
is entirely free and the light is not ob- 
structed. It is stated to run at 1.21 watts 
per candle-power. The new osmium 
lamps have been considerably improved 
and their performance is watched with 
interest. A new method has been dis- 
covered for making the filaments which 
is said to be greatly superior to the 
former process. A number of osmium 
lamps are now burning on trial in Ger- 
many, among others at the Pulda station. 
Lamps are now manufactured for the 
trade in sizes from ten to thirty-two 
candle-power, running on sixteen to 
forty-four volts. It is claimed that the 
lamp takes only one to two watts per 
candle-power and lasts from 500 to 1,000 
hours. As to arc lamps the greatest im- 
provements have been made in the way 
of small ares. The “Piccolo,” manu- 
factured by the Sirius company, of 
Leipsig, is a small lamp running directly 
on a 110-volt circuit and burning for 
ten hours. Another German lamp is 
known as the “Lilliput,” made by Sie- 
mens & Halske; it runs on eighty volts 
and uses a small carbon of five milli- 
metres diameter. This lamp burns for 
twenty hours. A newly invented lamp is 
the “Kignon” which uses the arc-incan- 
descent principle, burning in vacuo with 
one millimetre carbons and a long arc. 

WIRELESS TELEGRAPHY. 

On the Continent, Germany and Italy 
seem to be taking the lead in wireless 
telegraphy. One of the most extensive 
projects which has been developed during 
the year is that which the Italian Govern- 
ment proposes to carry out in connection 
with Marconi and the English company. 
The whole country is to be covered by a 
series of stations which will be distrib- 
uted throughout the peninsula as well as 
in Sicily and Sardinia. These stations 
will be able to signal to a distance of 
200 miles by using accumulators alone, 


ELECTRICAL REVIEW 


and are properly spaced so as to com- 
municate with each other and also with 
the central post at Rome. There will be 
fourteen stations in all and the govern- 
ment is now at work upon the plans. 
Parliament recently voted $160,000 for 
erecting a high power station near Rome 
so as to signal to a similar station in 
South America. A new system of aerial 
telegraphy has been tried on the Italian 
coast; Professor Artom is the inventor, 
and the main feature is the use of a re- 
volving electric field which he obtains by 
using two masts and two oscillators in 
conjunction. By this method he is able 
to send electric waves in a given direc- 
tion so as to strike a distant station to 
the exclusion of others. The new ap- 
paratus has been tried not long ago at 
Spezzia, where it was possible to strike 
the receiving post quite accurately, and 
by shifting the transmitter the waves fall 
to one side of the receiver and do not 
affect the latter. This new method 
promises some interesting developments. 

The progress of aerial telegraphy in 
Germany during the last year has been 
considerable, mainly owing to the efforts 
of the leading companies. One of the 
principal events has been the consoli- 
dation of the wireless telegraphy interests 
of the Allgemeine and the Siemens & 
Halske companies. The former uses the 
Slaby-Arco system and the latter the 
Braun-Siemens. The company thus 
formed has already begun to construct 
apparatus of a new type, and is devoting 
considerable attention to the matter of 
portable stations for army use, with the 
apparatus mounted upon specially built 
wagons. A number of new inventions 
are promised, and a new method of 
syntonizing has already been brought out 
which showed very well in some of the 
recent tests. In one case messages were 
sent from the Riesen station in Germany 
to the Swedish post at Karlskrona. One 
of the recent marine systems is that 
which has been installed between the 
German and Danish coasts. The two 
main stations on shore are now in con- 
stant connection with two of the largest 
passenger steamers which run between 
Kiel and Korsor. 

The last year has seen considerable 
progress in adapting wireless telegraphy 
to army use. Besides the portable out- 
fit mentioned above, several forms of 
army post are being tried in different 
countries. Among these may be men- 
tioned the new Guarini apparatus which 
was used not long ago in the Belgian 
Army manceuvres. Connection was es- 
tablished between the towns of Huy and 
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Namur, one of the towns being supposed 
in a state of siege. Signals were sent 
to a considerable distance and prove the 
great value of wireless telegraphy under 
such conditions, enabling a city to com- 
municate with an army outside. In 
Austro-Ifungary the Minister of War is 
experimenting with two movable stations 
mounted on wagons, containing a petrol 
motor and dynamo. The mast is sup- 
ported by balloons or kites. In France 
an automobile post of considerable size 
has been brought out by the Branly-Popp 
company. M. Ducretet is continuing his 
experiments in signaling from the shore 
to the warships with his new apparatus. 
The Russian Government has made a 
number of successful trials at the Mili- 
tary School of St. Petersburg, and now 
communicates as far as Warsaw. It is 
proposed to connect many of the distant 
cities of Russia with the capital by this 
means, 


HYDROELECTRIC INSTALLATIONS. 


A number of new hydraulic stations 
have been erected during the past year, 
especially in the Alpine region of Europe. 
Among the largest of these is the Mt. 
Cenis plant, which supplies the city of 
Turin and uses a fall of 2,700 feet with a 
capacity of 15,000 horse-power. Among 
the Swiss plants may be mentioned the 
new Letten hydraulic station, which sup- 
plies the city of Zurich. The turbines 
and the supplementary steam outfit give a 
total of 4,600 horse-power. A high-volt- 
age transmission line is that which runs 
from the Romanche hydraulic plant to the 
city of Grenoble, at a distance of twenty 
miles. The two three-phase alternators of 
2,000 horse-power deliver current at 3,500 
volts, which is transformed up to 32,500 
volts for the line. At the receiving sta- 
tion in the city.it is lowered again for the 
secondary mains. This plant has been 
installed by the Brown-Boveri company, 
which has also erected a large station at 
26,000 volts on the falls of the Drac river. 
Among the new hydraulic plants in Italy 
may be mentioned that of Bussi, which 
supplies an electrochemical works. It con- 
tains seven turbine groups of 450 horse- 
power each, which deliver current at low 
voltage for the electrolytic works, and two 
other groups of the same size which sup- 
ply a high-tension line for light and power 
in the region. 

ELECTROCHEMISTRY AND ELECTROMETAL- 
LURGY. 


The most noticeable improvements in 
electrochemistry lie in the domain of the 
metallurgical processes, especially the pro- 
duction of iron and steel in the electric 
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furnace. Experiments are being carried 
out on a large scale in various parts of 
Europe, and it is hoped that the process 
will soon reach the commercial stage. The 
Stassano process used in the north of Italy 
reduces iron direct from the ore. The 
iron is obtained in a very pure state. In 
France the Keller furnace now produces 
ferrosilicon and ferrochromium on a large 
scale. At Kerousse a number of success- 
ful experiments are being made with a 
large furnace for the production of steel, 
which shows that it can be cheaply ob- 
tained. Another process for obtaining 
steel direct from the ore is used in Swe- 
den. One peculiarity is the use of the 
alternating current. A large primary coil 
in the centre is surrounded by a circular 
trough, which contains the material and 
thus forms the closed secondary circuit. 
Owing to the absence of gas, the steel 
which is thus formed is less brittle and 
has a remarkable resistance. The new 
experimental furnace is turning out about 
150 pounds of steel per day. The new 
gin process for vanadium and its allovs is 
said to be quite successful. It emplovs 
anodes of vanadium oxide and powdered 


Major Wireless 


INTRODUCTORY. 

LTHOUGH there has been a falling 
off in number of original patents 
in wireless telegraphy in the past 

year compared to 1902, the work of the 
year set forth in patents, proceedings of 
societies and other publications in the 
technical] press, has been large in amount 
and in many respects of great importance 
in the history of this art. 

Great progress has been made during 
the year, and the foundations of further 
progress laid, by individual experimenters 
working upon an always-better under- 
standing of the ruling conditions of high- 
frequency phenomena. Such matters as 
correct design of transformers; knowledge 
of the ionization of air at the spark-gap 
and the light it sheds upon methods of 
producing a genuinely quick rush for the 
wave-generating discharge and a low re- 
sistance in its path; understanding of the 
real function of the ground or water as 
a conducting surface; quantitative study 
of the energy radiated for a single dis- 
charge, of the rate of decay of oscil- 
lations, and of various methods of ren- 


'This article will be followed by a similar compre- 
hensive review of the subject, by the author, entitled 
» Minor Wireless Telegraph Progress, in a later issue, 
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carbon pressed into rods, with a bath of 
fluoride of iron. M. 'Taubert’s new prod- 
uct, “oxylith,’ is now being made on a 
commercial scale by a large hydraulie 
plant in France. It is a preparation of 
higher oxides of sodium, and when placed 
in water gives off oxygen in a nearly pure 
state. 
TELEPILONE AND TELEGRAPH. 

Among the large telephone stations 
which have been erected during the year 
may be mentioned the Moscow central sta- 
tion, which occupies a six-story building 
and is one of the most complete in Europe. 
It uses a new system of lamp signaling, 
which suppresses the eall-bell. In Paris 
the subject of increasing the telephone 
facilities is now being considered, as most 
of the stations and circuits are over- 
crowded and an extension is found neces- 
sary. One of the interesting inventions 
of the year is the Ducretet loud-speaking 
telephone, which is now being installed in 
some of the French war vessels. A recent 
Italian invention is the Brune and Turchi 
system of simultaneous telephony and 
telegraphy, using a separating coil which 
is lodged within the telephone itself, com- 


bined with two condensers. The telephone 
operates as usual while the telegraph is 
working, and the noise of the latter is 
suppressed. M. Ruhmer is carrying out 
his experiments in light telephony by 
means of a beam of light which falls on a 
selenium receiver, and is now able to com- 
municate at ten miles’ distance. 


ELECTRIC AUTOMOBILES. 

Development of electric automobiles has 
taken place mainly in the matter of com- 
bination systems using a petrol motor com- 
bined with an electric motor, and thus the 
car can run either in the city or on long 
The petrol motor charges a 
battery which can drive the electric motor 
when need be. Many of the leading elec- 
tric automobile firms are now building 
Another svstem is the electric 
transmission, in which the petrol motor 
drives a dynamo and the current is sent 
through a controller to a motor placed 
upon the wheels, thus replacing the me- 
chanical transmission gearing and giving 
an asier running and an economy of 
power owing to the reduced friction. 


C. L. DURAND. 
Paris, December 26. 


distances. 


such cars. 


Telegraph Progress for the Year 1903.’ 


By Joseph B. Baker. 


dering sending and receiving circuits re- 
spectively more persistent oscillators and 
more eflicient resonators; such matters 
as these have constituted a varied ma- 
terial of experiment that has benefited 
not only by vigorous study, but also by 
the mere lapse of time that has per- 
mitted previous thought to ripen and 
show effect in a general advance of the 
art. 

It is to major results, preeminently 
representative of the year’s work, that the 
reader’s attention will be directed here, 
leaving @omparatively minor inventions, 
represented though such are by not a few 
patents, for attention in a later article. 

What seems to be easily the most im- 
portant advance in the art for the year 
1903, is that an entirely commercial de- 
gree of selectivity, announced for the 
Stone system last autumn, has been at- 
tained; and the disadvantage formerly 
current concerning wireless telegraphy— 
that owing to interference between the 
stations themselves such systems, even 
with so-called “tuning,” would be of 
little commercial value—is once and for all 
removed, Tn future, little or no signifi- 
cance can be attached to published ac- 


counts of the operation of two or more 
„pairs of installations, without mutual 
interference, that do not contain a quan- 
titative statement of the actual differences 
in wave-frequency employed. We have 
learned within the last few months, upon 
competent authority, that waves differing 
in frequency by ten per cent may be se- 
lectively employed; and the time has dis- 
tinctly arrived when workers in this field 
must, to command attention, . publish 
practically quantitative, as well as quali- 
tative, results. 
MARCONI, FLEMING. 


Though from the point of view of ac- 
tual issue of patents Mr. Marconi did 
not evince last year his usual activity, 
nevertheless the extension of the Marconi 
svstem has been greater than ever, and 
nothing is more likely to produce perma- 
nent advances in the art than the experi- 
ence given by the numerous commercial 
installations that are now available to Mr. 
Marconi and his associates; and the al- 
most inevitable results will be important. 
hniprovements, the value of which will be- 
come apparent in future. Apart from the 
patent situation itself, it is hard to see 
how any device or circuit or method that 
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is worth anything can escape being con- 
structively tested in such an active and 
varied campaign of practical working. 
While it is outside the scope of this arti- 
cle to chronicle commercial extensions for 
the year, yet these remarks may well be 
supplemented by the following quotation. 
In an open letter printed carly in the 
year from an official of the Marconi Wire- 
less Telegraph Company of America, it 
was truly stated that “the present stage 
of commercial usefulness as exhibited in 
results already accomplished, gives ample 
faith for better results. There is no other 
system than the Marconi which regularly 
accepts commercial business for ship-to- 
shore transmission. There is no other 
system than the Marconi which can com- 
municate with the large fleet of steamers 
which enter and leave New York harbor. 
There is no other system than the Mar- 
coni that has evidenced its faith in wire- 
less telegraphy by installing three expen- 
sive stations for transoceanic service, and 
no one but Mr. Marconi has transmitted 
messages through space across 3,000 miles 
of ocean.” 

The art of wireless telegraphy is great- 
ly indebted to Professor J. A. Fleming 
for throwing a flood of hght upon the 
subject in his papers published during 
the year. These have served in a valuable 
degree to clear the air of a fog of incon- 
sistent notions on the subject advanced 
by many not so well qualified as he to 


discuss such intricate phenomena from, 


the standpoint of high scientific attain- 
ment. ‘The Cantor lectures, early in the 
year, were distinguished by masterly 
grasp of the history of the subject, by ap- 
preciation of the work of Marconi, which 
Professor Fleming has had unexampled 
opportunities to observe, by a discrimina- 
tive discussion of the real problems of 
tuning, and by informative criticism of 
the work of others. 


TESLA. 


The trend, accelerated during the past 
year, of all prominent workers in wire- 
less telegraphy toward advantagcous use 
of the Tesla oscillator, makes this well- 
known circuit scem to reflect new credit 
upon its inventor. Apart from this, the 
problem of multiple-frequency tuning has 
had attention. In two patents of March 
17, 1908, covering method and apparatus, 
Mr. Tesla works for non-interferableness. 
The spirit of those patents announces 
that in wireless signaling a single fre- 
quency can be disturbed or “tapped.” 
Therefore, Tesla causes his signals to be 
transmitted by simultancous trains of 
waves of two or more distinct frequencies ; 
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the conjoint action of such signaling 
waves upon the receiving circuit being re- 
quired to operate the receiving device. 
This scheme comprises the use of the well- 
known Tesla coils conductively or induc- 
tively associated, through an air wire, 
with an elevated capacity area used as a 
fulcrum for “disturbing the static charge 
of the earth.” It is to be noted in passing 
that the latter idea has been discussed by 
Dr. Lecher in a recent publication elabo- 
rating his own theory of wireless teleg- 
raphy, according to which electric waves 
are transmitted along the earth's crust 
as they are along wires, and expressing a 
discouraging view of the difficulties of 
raising the earth’s potential by even a 
few volts. 


STONE. 


John Stone Stone, whose work for the 
year has been a remarkable culmination 
of carelfully prepared theory, works for 
secrecy and efficiency of wireless trans- 
mission. A group of patents issued in 
the spring of 1903 describes means of 
making it “practically impossible for an 
operator at a wireless station to receive 
intelligently a message not intended 
for his station, and second 
practically impossible for an operator at 
a wireless station to confuse or render 
unintelligible a message passing between 
two other stations.” The principle in- 
volved in these patents, based as the work 
is upon principles of accurate tuning by 
linked resonant circuits—whereby the 
charge impressed on the sending aerial 
is made to execute only forced vibrations 
of a definite period, and the receiving 
circuits only admit, from the receiving 
acrial, oscillations of the same period— 
forming the subject of earlier patents, 
is analogous to that of the combination 
lock in that the intelligible reception of 
the message involves the separate re- 
ception not only of different groups of 
sets of signal waves of different fre- 
quencies, but also the proper correlation 
of electromagnetic receiving devices of 
all of these groups to make up an actual 
scrics of dots and dashes, as one would 
reconstruct a cipher message from scveral 
independent and individually unintelli- 
gible communications. In the operation 
of this scheme, no one of the separate 
sets of trains of signal waves bears an 
intelligible message, but the combination 
is adapted to be synthetically dealt with 
by a group of individually-tuned re- 
ceiving circuits and ingeniously inter- 
connected relay devices at the proper re- 
celving station only, whereby the actual 
message is recorded. 
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Aside from the above-mentioned 
patents, there is one new patent to 
Stone upon selective signaling. In his 
previous cases Mr. Stone has described, 
but not claimed, local resonant circuits 
conductively connected with the antenna. 
The object of the new patent is to defi- 
nitely claim a resonant circuit conduc- 
tively connected to the antenna; and also 
to cover a self-restoring receiving device 
utilizing in its operation the kinetic 
energy of the current developed by ar- 
riving waves in the resonant circuits of 
his system. 

It is significant to note that many 
inventors are converging upon the charac- 
teristic feature of the Stone system, viz.: 
“resonant weeding-out circuits” inter- 
posed both at transmitting and receiving 
stations—the construction adopted by 
Stone to attain a high degree of selec- 
tivity, and immunity from interference 
generally. The degree of selectivity at- 
tained is “ten per cent:” that is, a varia- 
tion of ten per cent from the proper period 
of the signaling waves, or of the receiving 
circuit, reduces the receiving efficiency 
from a high maximum to zero. There is 
also a strong resemblance between some of 
the more recent patents issued to other 
workers, and those issued to Stone upon 
applications filed in the early part of 1901, 
for simultaneous transmitting and receiv- 
ing with special applications to duplexing 
and relaying. The opacity of his chain of 
tuned circuits to disturbances renders 
eminently advantageous the use of a 
delicate receiving device of the bolometer 
type; which when made with resistance 
material having a positive temperature 
cocfhicient and worked at the best local 
current strength for sensitiveness, is, 
ordinarily, liable to vexing burnouts by 
the action of stray foreign radiation 
reaching the receiving aerial or circuits. 
The completeness of the screening from 
such disturbances, as practically attained 
by Mr. Stone, is strikingly exemplified 
at the Cambridge-Lynn installations, 
where heavy trolley traffic in the im- 
mediate vicinity of both stations does 
not cause perceptible effect in the re- 
ceiver. 

LODUE-MUIRHEAD. 


Early in the year readers of the tech- 
nical press were treated to illustrated an- 
nouncements of a complete and elaborate 
“system,” the result of grafting upon the 
practical telegraph and mechanical expe- 
rience of Dr. Muirhead the early ideas of 
Sir Oliver Lodge on the subject of tun- 
ing in Hertzian wave telegraphy. A con- 
tinuously self-decohering coherer of novel 


January 9, 1904 


mechanical design, depending upon the 
phenomenon of non-contact between a 
globule of mercury and a moving surface 
of steel, and applied to a siphon recorder 
as receiving instrument, and a special 
form of electromechanical interrupter or 
“buzzer? to give regularly-succeeding 
signaling impulses adapted to the new 
combination of receiving instruments, 
were presented in an unusually detailed 
manner. The improved tuning circuits 
announced were not as concretely de- 
scribed, however: a feature pretty com- 
mon, it may be observed in passing, in 
all publications in the art of “wireless” 
including the patents themselves. When 
it comes to exact specifications of induc- 
tances, “jiggers,”’ “condensers, or other 
circuit details that would -enable “one 
skilled in the art” to reproduce the defi- 
nite results claimed, they are not to be 
found. i 
From an inspection of the most recent 
Lodge-Muirhead patents it is important 
to note that the circuits which have been 
employed in the successful tests heralded 
in publications during the year differ very 
materially from the circuits shown in the 
first edition of Sir Oliver's book, “Sig- 
naling Through Space without Wires,” 
and in his previous patents; in which 
earlier publications the (artificial) induc- 
tances and (natural) capacities used in 
securing a predetermined frequency of 
oxillation at the sending end and favor- 
ing the same frequency at the receiving 
end are incorporated in the length of the 
radiator itself. During the past year the 
aerials have been made to play a subordi- 
nate part in the tuning. The more recent 
patents show clearly that the antenna no 
longer comprises the early inverted cone 
capacity area connected through induc- 
tances to the spark-gap, but has become a 
eimple aerial emitter, inductively con- 
nected with circuits made up of “lumped” 
inductances and capacities, themselves in- 
ductively interconnected for the purpose 
of screening out, alike from the antenna 
at the sending station and from the re- 
ceiving apparatus at the receiving station, 
all oscillations of a frequency foreign to 
the predetermined or selective frequency 
of the signaling. 

The earlier system, as a genuine half 
oscillator, genuinely “loaded,” constituted 
a great advance, in its day and generation, 
over the existing Marconi vertical-wire 
telegraphy which lacked a definitely pre- 
dominating period of vibration and was 
incapable of producing anything which 
could be called a train of waves; for by 
adding inductances to his radiator, Lodge 
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gave it a pronounced fundamental rate of 
vibration, and so developed a basis for 
genuine tuning. In acoustical analogy, 
a weight had been added to the vibrating 
string at its centre. In his later circuits 
the development has been toward a far 
longer train of effective waves, secured 
by producing powerful and persistent os- 
cillations in a strictly local circuit having 
lumped inductances and lumped capaci- 
ties and delivering these oscillations to 
the aerial, which now plays a wholly sub- 
ordinate part as a mere emitter. In Pro- 
fessor Fleming’s nomenclature, from hav- 
ing been a merely “responsive” system it 
has become a “stiff” system more genuine- 
ly selective. Curiously enough, the spirit 
of the “specifications and drawings” cov- 
ering this new work of the Lodge-Muir- 
head experts follows almost exactly the 
same broad scheme of attaining commer- 
cial selectivity that has been attained by 
Stone in this country, whose patents ante- 
date Lodge’s. The term “selectivity” is 
used advisedly here, not synonymous in 
this connection with effective commercial 
tuning covered by patents to Stone as to 
be referred to. 
FESSENDEN. 


Professor Fessenden has been a promi- 
nent worker for the year, judged by issue 
of patents and publication of methods and 
results in the technical press. From re- 
cent patents it must be inferred that he 
contemplates obtaining selectivity by a de- 
vice not very different from the Lecher 
oscillator, which increases the effective 
length of his transmitting and receiving 
conductors in much the same way in whicn 
a Muirhead condenser increases the effect- 
ive length of a submarine cable. In this 
respect these patents compare interesting- 
ly with former work of Slaby. Several 
patents deal with various applications of 
“group frequency” to multiple selective 
telegraphy, and with a receiving device of 
the coherer type; and there is a reissue of 
the “cylindrical cage”? radiator patent in 
1902. 

The most promising feature of Fessen- 
den's work, judged by what has been cred- 
ited to him in the press, is the liquid bar- 
retter. This is stated to be an improve- 
ment upon the same worker’s metallic 
barretter which formed the subject of elab- 
orate description in 1902. It is stated to 
possess a sensitiveness many times that of 
the best barretter operating on the same 
principle and utilizing an extraordinarily 
short and fine metal wire. This earlier 
form, it has been reported, is liable to be 
burned out when connected to the aerial 
in a non-selective or insufficiently selective 
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receiving circuit by the action of electric 
radiation reaching the aerial from acci- 
dental sources. The liquid barretter, hav- 
ing the advantage of a large, and negative, 
temperature coefficient would seem to be 
not only secure from burnouts but to be 
capable of easier production of more posi- 
tive signals. As the latest important pub- 
lished example of experimental work on 
receiving devices utilizing the integrated 
effect of the arriving signaling waves— 
comparing favorably, as such devices do, 
with “coherers” as ordinarily used in an 
open-circuit receiving system and operated 
by the maximum electromotive force due 
to arrival of the wave—the liquid barret- 
ter must be regarded as a decided advance. 
Quite recently Schloemilch has published 
another form of this device. 
DE FOREST, SLABY-ARCO, BRAUN, DUCRE- 
TET, GUARINI. 

Dr. De Forest’s work for the past year 
is a striking instance of paucity of publi- . 
cation of experimental details, accom- 
panying considerable commercial activity. 
It is the characteristic of Dr. De Forest’s 
work, and a feature of recent patents, 
that he has from the first made large 
use of the Lecher oscillator in its simplest 
type as a means of controlling signaling 
frequencies, placing the receiver at a 
potential loop or at a current loop ac- 
cording to the nature of the receiver. He 
has, however, elaborated the application 
of the Lecher oscillator, not only by the 
introduction of lumped inductances and 
lumped capacities whereby the nodes and 
loops are forced to take up special posi- 
tions, but also by Lecher’s original 
method of forcing current nodes by plac- 
ing short-circuits upon the tuning wires 
at determined points. ‘Theoretical and 
practical considerations would indicate 
that the degree of resonance so obtained 
is not as great as that obtainable by 
a simple resonant circuit, in which 
latter the effect of attenuation due to 
distributed capacity is not so serious. As 
a compromise, however, Dr. De- Forest 
has made use of abrupt changes in the 
electrical constants of the oscillator in 
order to elevate the potential at the re- 
ceiving device. In short, an examination 
of the patents shows that he has well- 
nigh exhausted the capabilities of the 
Lecher oscillator in its application to 
wireless telegraphy. A recent article con- 
tributed by Dr. De Forest to an English 
periodical presents some instructive mat- 
ter on practical details of wireless tele- 
graph working. 

Nothing new during the year by Dr. 
Slaby, nor for the “Slaby-Arco system,” 
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as such, beyond some items of financial 
news in the English technical press re- 
ferring to consolidation with the inven- 
tions of Ferdinand Braun, has been 
brought out. Early in the year Count 
Arco published a new practical method 
of tuning based on actual measurements 
of energy delivered to the aerial, and of 
distribution of energy in his circuit con- 
taining the adjustable inductance which 
he terms his “multiplicator” or “multi- 
plier.” This contribution is a type of 
the thorough quantitative work that the 
present stage of the development of this 
art demands, and sets forth a definite 
theory of tuning and some instructive 
experiments. Similar to the multipli- 
cator of Arco is the adjustable, sliding 
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contact solenoidal inductance patented by 
Ducretet. A report of a lecture by Braun 
at Strassburg, delivered in the early part 
of the year, contained the claims that 
the reaching of distance was no longer 
a question, and that a high degree of 
“directive power’ was practically at- 
tained. The basis of the latter claim is 
confined to a patent issued last Novem- 
ber, in which a system of antenne is 
disposed in the form of a cylindrical 
parabola (of which the antenne are 
vertical elements) and so connected by 
straight wires to a common spark-gap 
as to give rise, upon their discharge, to 
an extraordinarily powerful directed 
beam of Hertzian radiation. In a mili- 
tary signaling set described in January, 
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essentially closed-circuit-oscillator systems 
of connections with a heavy condenser in 
series with spark-gap and primary of a 
transformer, adapted to handle a persist- 
ent train of waves, and elimination of 
the need of a good ground—all in com- 
pact form planned with German 
thoroughness—are noteworthy features. 
This system (the Braun-Siemens and 
Halske) is also described in English, 
by Emile Guarini, whose work for the 
year has been largely that of a publicist 
for wireless telegraph and other inven- 
tions. An ingenious suggestion of 
Guarini’s to give firealarms automatic- 
ally by thermostatically controlled wire- 
less telegraph apparatus, has been a re- 
cent subject of minor controversy. 


The Progress of Electricity During 1903. 


N THE theory of electricity no impor- 

Í tant papers have appeared; but there 

has been a steady accumulation of 
facts in regard to ionization and the move- 
ment of negatively charged particles; in- 
deed, one finds the literature of electro- 
chemistry steadily growing greater than 
that of electricity apart from chemistry. 
It is generally felt, I believe, that the great 
advances of the future are to be in the 
borderland between physics and chemistry ; 
moreover, skilful experimentation of a 
quantitative nature has lagged behind 
mathematical analysis. We must know 
more accurately the value of what are 
termed constants. ‘The value or the relative 
significance of so-called constants, which 
figure in our equations, are too often as- 
sumed in order to make our differential 
equations solvable. 

When we reflect what a revolution 
would occur in the world if by some proc- 
ess electricity could be obtained directly 
from coal, we realize how important elec- 
trochemical investigations are. To con- 
sign the steam engine, which represents 
such years of Jabor and refined calcula- 
tions, to the dump heap would truly be 
an achievement; and there does not scem 
to be any scientific reason why it may not 
be accomplished. 

The theories of electricity propounded 
in Clerk Maxwell’s great treatise are still 
being tested and have not been found in- 
valid. It is interesting to note how many 
predictions made by Maxwell have been 
verified. Pender, working with Cremieu 
in Paris has shown the extreme probability 
of the magnetic effect of a moving charge 
which was calculated and predicted by 
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Maxwell; and apparently proved experi- 
mentally by Rowland. Cremieu had been 
unable to find this effect; but Pender, 
working with him, showed that Cremieu 
had overlooked a shielding effect that 
arose from a dielectric interposed between 
the revolving charged plates. Two other 
predictions of Maxwell, the pressure of 
light and the connection between elec- 
trical conductivity and the reflection of 
light, have also been verified. In all the 
theoretical work of the past year we find 
constant references to Maxwell’s electro- 
magnetic theory of light. 

One is naturally led to speak of one’s 
own work—for in order to be successful 
it should assume a great importance in 
one’s eyes. I have had occasion to reflect 
upon the relation or analogy between light 
waves and electrical waves from some ex- 
periments with a distributed capacity 
which represents about forty miles of 
cable. When a low note is transferred by 
a telephone into electrical undulations, 
and sent first through half of this cable 
and then through the entire length, it is 
hard to detect the difference in loudness; 
when, however, a high note is sent in a 
similar manner this note dics out in a 
marked way with the length of the cable; 
the theory readily predicts this. What 
interests me is the analogy in the case of 
light. A piece of ebonite a millimetre 
thick allows the ultra and invisible rays 
of sunlight of wave-length of twenty-five 
thousandths of an inch and even longer 
to pass through it; while it completely 
absorbs the shorter wave-lengths. This 
region between the long waves of light and 
the short waves of electricity is perhaps 


the most interesting one in physics. The 
shortest waves of electricity are a fiftieth 
of an inch long, while the longest waves 
of light known are at least a ten-thou- 
sandth of an inch in length; so that there 
is a large gap to investigate. 

A new instrument often leads to great 
discoveries. It is probable that Faraday 
and Henry could not have made the dis- 
coveries which have led to all the modern 
developments in practical electricity if a 
sensitive galvanometer had not been de- 
vised by Sweigger and Nobili. So much 
attention has been paid to the develop- 
ment of galvanometers that it seems im- 
possible that a new form can be invented ; 
yet Einthoven, of the University of Ley- 
den, has just described (Annalen Der 
Physik N. 13, 1903) a new departure in 
the construction of this instrument. A 
very fine silvered quartz fibre is stretched 
between the poles of a powerful electro- 
magnet. When a current is sent through 
this fibre it moves out of the magnetic 
field. The poles of the magnet are high 
so as to affect the length of the fibre. They 
are bored through at the middle of the 
field so as to admit light and also to allow 
of the use of a microscope to read the 
minute excursions. The period of swing 
can be made extremely short; and the fibre 
can therefore follow extremely rapid al- 
ternations of current. By means of a slit 
perpendicular to the length of the fibre 
one can obtain photograms of the excur- 
sions of this fibre. The instrument is one 
hundred times more sensitive than the 
most sensitive galvanometer in use and 
will probably be especially useful in physi- 
ological investigations where electricity is 
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playing an increasing and most important 
role. | 

This rapid review of the progress of 
electricity during the past year does not 
take account of the steady progress in 
the improvement and refinement of elec- 
trical machinery and electrical testing ap- 
paratus. The director of a physical labora- 
tory is constantly reminded of the neces- 
sity of consigning apparatus to the refuse 
heap in order to install new and more 
scientific forms. 


- — a> 
Report on the Engineering Building. 

The joint committee appointed by the 
several engineering societies to devise ways 
and means of carrying out Mr. Andrew 
Carnegie’s plan for constructing a suit- 
able building to be occupied by the soci- 
eties, and for the construction of which 
he offered $1,000,000, has adopted the 
recommendations of the subcommittee on 
organization and instructed the latter 
committee to take the necessary prelimi- 
nary steps to receive the legislative action 
for which its report called. 

The committee on organization, which 
consists of Messrs. A. R. Ledoux, Charles 
Wallace Hunt and Schuyler S. Wheeler, 
advises as follows: 


1. The total amount offered by Mr. 
Carnegie shall be administered as two 
-vifts; one to the engineering societies and 
the other to the Engineers’ Club, each to 
be held and administered independent of 
the other. The allocation of the fund to 
be made at once, but the buildings to be 
designed and erected as one operation; 
thereafter the respective titles and ad- 
ministrations to be entirely independent. 

2. The property represented by land, 
buildings and equipment of the engineer- 
ing societies, shall be held and adminis- 
tered by an executive corporate body, pref- 
erably under a special charter, to be ob- 
tained from the state of New York, each 
of the constituent societies being entitled 
to name from its membership three per- 
sons to act as incorporators and there- 
after as directors. 

3. Each societv annually to elect or ap- 
point, as its by-laws may prescribe, one 
of its voting members to serve on the 
board of directors of the executive cor- 
poration for a term of three years; a va- 
eanev in said board to be filled bv an ap- 
pointment made by the society the retire- 
ment of whose representative causes the 
vacancy. 

4. The land and property being held 
for the societies by an executive corpora- 
tion, the said corporation may, to pav for 
the land aequired, issue certificates of in- 
debtedness or bonds bearing interest at 
four per cent, anh redeemable on six 
months’ notice, the buildings being a gift 
from Mr. Carnegie. 

5. Each of the constituent societies mav 
purchase and hold an equal amount in 
value of the said bonds or certificates, but 
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the board of directors of the executive 
corporation may authorize any of the con- 
stituent societies to hold an additional 
amount; that is, in excess of its portion, 
but such excess shall be subject to recall 
at its par value at any time that the di- 
rectors of the executive corporation may 
so order, to the end that each society shall 
have an equal interest in the property of 
the corporation if it so desires. 

The certificates held by each society 
shall be inalienable unless they are of- 
fered to the executive corporation at their 
par value, and such tender shall not be 
accepted by the board of directors within 
one year thereafter. 

6. The property of the executive cor- 
poration shall be used perpetually as a 
meeting place and headquarters for the 
constituent societies, and for such other 
scientific associations as may be tempo- 
rarily admitted by the consent of the 
board of directors of the executive cor- 
poration. Such association may pay a 
pro rata share of the expenses of the 
headquarters, but no profit shall be made 
from such use. 

7. Each of the participating societies 
shall be entitled to rooms and space in 
the property adequate to its need, paying 
its share of the running expenses in ac- 
cordance with the amount of space occu- 
pied; said space to be assigned and a 
proper assessment therefor determined 
by the board of directors of the executive 
corporation. 

8. The excess of receipts over expendi- 
tures, if any, shall be used for reducing 
the subsequent contribution of the several 
societies for maintaining the building, 
and for the advancing of engineering 
arts and science, by and through the par- 
ticipating constituent associations. No 
dividends shall be declared or profits 
divided, but a reasonable repair and re- 
building fund may be established. 

9. If the income of the executive cor- 
poration shall be less than the expendi- 
ture, the deficiency shall be made good by 
an assessment on each of the constituent 
societies, so allocated as to be in propor- 
tion to the number of voting members of 
each society. 

An excess of receipts over expenditures 
may be allocated to the societies in like 
manner to reduce their annual assess- 
ment. 

10. Should any of the constituent so- 
cieties fail or refuse to appoint directors, 
the remaining members of the board of 
the executive corporation shall adminis- 
ter the property with all the force and 
effect as though the board contained its 
full quota of members. 

11. Finally, your committee, in offer- 
ing the above suggestions, has had in 
mind the setting aside of the money used 
for a building for the Engineers’ Club, 
so that on the completion of the said 
building, the relations of the club and of 
the engineering societies will terminate. 
Theneeforward, the constituent societies 
are to earry through the executive cor- 
poration the administration of the build- 
ing and its accessories, leaving the scien- 
tific, professional, intellectual and finan- 


cial activity in each organization en- 
tirely independent of the others, and free 
to develop to any extent and along any 
line that may be determined each for it- 
self. 

When the subcommittee on building 
plans took up the consideration of the 
necessary areas, it developed at once that 
the cost of the building which would be 
required for the accommodation of the 
engineering societies, on 125 feet front 
on Thirty-ninth street and the Engi- 
neers’ Club on a fifty-foot front on For- 
tieth street, would exceed the preliminary 
or tentative figure mentioned by Mr. 
Carnegie in his official letter of gift. 

When this conclusion was reached, a 
special committee was appointed to visit 
Mr. Carnegie and talk the matter over 
with him. He made it evident that it 
was his desire and intention to erect a 
building which should be a monument to 


the engineering profession, and that it 
was his purpose to make this building 
adequate and the question of cost was, 
in his mind, secondary, to the attaining 
of the object dear to his heart, which was 
the bringing together of all classes of en- 
gincers into a building in which they 
could cooperate for the common purpose 
of the profession. 

The building committee reports that 
the requirements for space for the three 
socicties which have signified their pur- 
pose to make use of the building is as 
follows: American Institution of Elec- 
trical Engineers, 5,200 square feet; 
American Society of Mechanical Engi- 
neers, 5,500 square feet; American In- 
stitute of Mining Engineers, 5,120 
square feet. 

The American Society of Civil Engi- 
neers can not take definite action until 
after its January meeting. It will prob- 
ably need 9,000 square feet if it decides 
to act with the other organizations. 
< 


Bitumen in Insulating Compositions. 

At a recent meeting of the Faraday 
Society, of England, Mr. J. A. Sutherland 
read a paper entitled “Bitumen in Insu- 
lating Compositions.”. The author points 
out that little or no reliable data have 
been published as to the use of bitumen 
for electrical purposes. The chief source 
of this material is Trinidad lake, where 
there is estimated to be a quantity of 
9,000,000 tons, which appears to be re- 
newed to the extent of 20.000 tons an- 
nually. Upward of 150,000 tons are ex- 
ported yearly. The physical and chemical 
properties and constitution of bitumen 
prove it to be infinitely superior to gas 
or coal tar for insulation and durabilty. 
Care should be exercised in refining. The 
temperature should be regulated, or the 
results will be injurious, both for paving 
and for electrical purposes. 
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BOOK REVIEWS. 

“Electric Lighting and Power Distribu- 
tion.” Vol. II. W. Perren Maycock. Lon- 
don, Whittaker & Company. New York, 
the Macmillan Company. Cloth. 684 pages. 
514 by 7 inches. 407 illustrations. Sup- 
plied by the ELECTRICAL Review at $1.50. 

This book is the second volume of a set 
on elementary electrical engineering. It 
contains eight chapters, which commence 
to number with ten. The subjects of these 
chapters are characteristic curves, ele- 
ments of alternating currents, alternators, 
electricity supply meters, motors, storage 
batteries, static and rotary transformers, 
and power stations. The book is designed 
to meet the needs of students preparing 
for the preliminary and ordinary grade 
examinationa of the City and Guilds of 
London Institute. This object of the au- 
thor bears its impress on the book, which 
contains numerous’ worked-out numerical 
examples and lists of questions prepared 
from old institute examination papers. 
Frequent use is made of hydraulic and 
mechanical analogies. The book is ac- 
curate and a large amount of material is 
presented in a popular and elementary 
manner. Very little is given on converters 
or on variable speed control. The typo- 
graphical make-up is not attractive. The 
book is well adapted to the uses of those 
who are forced to self-study. 


“Fowler’s Electrical Engineer’s Year 
Book.” Fourth edition. Manchester, Eng- 
land. Scientific Publishing Company. 
Boards. 550 pages. 4 by 6 inches. Illus- 
trated. Supplied by the ELECTRICAL Re- 
VIEW at 75 cents. 

This book contains, in addition to the 
usual tables, much valuable information 
upon electrical subjects. Fundamental 
electrical laws are given, units defined, 
and the methods of making measurements 
discussed. Instruments of recognized 
standard types are described, and direc- 
tions given for their proper use. Wiring 
rules and regulations are also covered 
fully, and much practical data on con- 
ductors are added. Magnetism and mag- 
netic measuring instruments, and electro- 
magnets and their calculation, are dis- 
cussed. Under dynamos and motors the 
various classes of machines, both alternat- 
- ing and direct, are described, and their 
characteristics pointed out. Chapters are 
devoted to electric hghting, alternating- 
current theory and application, electric 
traction, switchboards, each chapter con- 
taining a good deal of practical informa- 
tion. Accessory apparatus, such as boil- 
' ers; economizers, ete., is discussed briefly, 
and a directory of electric light, power 
and traction stations in the United King- 
dom is given. This includes the locality, 
the owner, engineer, the type of station 
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supply, and a description of the power 
equipment. 

“The Dynamo.” C. C. Hawkins and F. 
Wallis. Third edition, revised and en- 
larged. London, Whittaker & Company. 
New York, the Macmillan Company. Cloth. 
925 pages. 5% by 71% inches. 413 illustra- 


tions. Supplied by the ELECTRICAL REVIEW 
at $3.00. 


This book is devoted to the theory, de- 
sign and manufacture of direct and al- 
ternating-current generators. Motors, 
converters, boosters, transformers and 
other similar apparatus are not considered, 
some of them not even being mentioned. 
The theoretical treatment includes, besides 
the matter which is to be found in nearly 
all books upon the subject, a full exposi- 
tion of the fundamental principles and 
facts of magnetism and of electromagnetic 
induction. In connection with the design 
of direct-current dynamos is a very full 
chapter on the principles of commutation. 
This chapter is based upon Professor 
Arnold’s work, and to those who do not 
read German this will be welcome. In 
connection with the design of alternators 
there is also a thorough chapter on arma- 
ture reaction and regulation of alternators. 
The book closes with a chapter which gives 
descriptions of typical dynamos from the 
manufacturers of various nationalities. 
This work should prove of great value 
to designers and to electrical engineers. 
There is a great deal of information to be 
found in its pages—but there are too many 


of them (925). The bulk is due to three 


causes, namely, to the difficult style of 
the authors, to the lack of discrimination 
as to the relative importance of topics, and 
to the effort to present the subject, in 
one book, to readers of widely differing 
intellectuality. In regard to the last 
point, very elementary principles, numeri- 
cal examples, with all details even to 
cancellation marks, together with complex 
differential equations, form an indigestible 
mixture of incompatibility. 

“Conduction of Electricity through Gases.” 
J. J. Thomson. Cambridge, England. Uni- 
versity Press. Cloth. 566 pages. 6 by 9 
inches. Diagrams. Supplied by the ELEc- 
TRICAL REVIEW at $4. 

This book gives the results of the study 
of electrical conduction through gases 
which has been so brilliantly carried for- 
ward by the author and his assistants. 
In it are compiled the results of a vast 
amount of experimental research and 
mathematical analysis, the whole forming 
a most valuable treatment of this newest 
branch of physical science. The author 
endeavors to develop the view that the 
conduction of electricity through gases is 
due to the presence in the gas of small 
particles charged with electricity which, 
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under the influence of the electric force, 
move from one part of the gas to the 
other. Gas, in a normal state, conducts 
electricity to but a slight extent. Gases 
may, however, be put into such a state 
that they will conduct easily, and this 
book deals strictly with the study of this 
state. Having developed the idea of the 
ion, reasons are given for believing that 
ions set free from all bodies are identical. 
The many and ingenious methods of de- 
termining the velocity of these ions are 
discussed in the second chapter, the third 
chapter dealing with the mathematical 
theory, and chapter four with the effect 
produced by magnetic fields. Chapter five 
and chapter six take up the determination 
of the ratio of the charge to the mass of 
an ion, and tha determination of the 
charge carried by the negative ion; and in 
chapter seven is given the method of de- 
termining the size of the ion. Methods 
of ionizing gases, due to incandescent 
solids, flames and Roentgen rays, are dis- 


cussed in chapters eight, nine and eleven; 


chapter ten dealing with photoelectric ef- 
fects. Chapter twelve—the longest in the 
book—deals with Becquerel rays, bringing 
the subject of radioactivity up to Janu- 
ary 1, 1903. Chapter thirteen takes up 
the spark discharge; fourteen, the electric 
arc; fifteen, discharge through gases at 
low pressures, and sixteen, the theory of 
the discharge of the vacuum tube. Chap- 
ters seventeen and eighteen deal with 
cathode rays and Roentgen rays, respect- 
ively, while the last chapter deals with 
the properties of moving electrified bodies. 


_———__o=> 


The Annual Reception of the Ameri- 
can Institute of Electrical 
Engineers. 

The annual reception of the American 
Institute of Electrical Engineers will be 
held on February 11, 1904, the birthday 
of Mr. Thomas A. Edison. This dinner 
will serve as a demonstration in honor 
of Mr. Edison, and on that occasion the 
formal exercises will be held incident to 
the turning over to the Institute of the 
Edison Medal funds. Mr. Calvin W. Rice 
is chairman of the reception committee. 


——— a 
The Fire at Sandringham House, 
England, Not Caused by 
Electricity. 

The London Electrician states that the 
report circulated to the effect that the 
recent fire at Sandringham House, Eng- 
land, was caused by the electric wiring, 
is not true. An official statement has 
been issued explaining that the fire was 
not caused by electricity at all. 
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Electrical Patents. 


An electric heater has recently been 
patented by Mr. John F. McElroy, of Al- 
bany, N. Y., who has assigned his entire 
interest in the patent to the Consolidated 
Car Heating Company, of Albany, N. Y. 
The present invention consists of a porce- 
lain core having a spiral groove on its 
exterior surface, in which is laid a spirally 
composed heating coil. In the core is 
a square hole or passage from end to end, 


LONGITUDINAL SECTION OF NEW ELECTRIC 
HEATER. 


located somewhat eccentrically and 
through this hole is passed a square rod 
that holds in place the end pieces, and 
also serves as a support or retaining de- 
vice for the core and coil within the 
casing. Parallel to the square hole is a 
small round hole extending through the 
core, and through this hole is passed a 
return wire leading from the left-hand 
end of the core where the winding is fin- 
ished, back to the right-hand end where 
the winding is started. By this means 
both terminals of the winding are brought 
to the same end of the core and are ready 
for connection with external circuit in 
any known manner. 

Mr. Victor Lowendahl, of Stockholm, 
Sweden, has patented in this country an 
electric conductor, the object being to use 
it in the manufacture of electric brushes 
which are suitable for use on dy- 
namos and electric motors and com- 
bine the good qualities of both car- 
bon and metal brushes. In the 
present invention the electric conductors 
are made of grains of carbon coated by 
galvanic action, for instance, with a layer 
of metal, perhaps copper, compressed in 
a vacuum, without the use of any ad- 
hesive, into a solid body of the desired 
shape and hardness. In this manner a 
perfectly homogeneous body is said to be 
obtained which is free from passages and 
pores and forms a coherent metallic con- 
ductor with grains of carbon embedded 
therein, and which has a higher conduc- 
tivity and offers little resistance to the 
passage of current. 

Mr. George J. Crossland, of Mobile, 
Ala., has recently patented an electrical 
switch, the object being to provide a 
plurality of actuating magnets which are 
compactly arranged and associated with 
simple means connected with the switch 
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for operating the same. Another object 
of the invention is to provide novel and 
efficacious means mounted upon the car 
to close the circuits of which the magnets 
form a part. In the invention the tracks 
and trolley wire of an electrically oper- 
ated road serve as conductors to which 
the poles of the generator are connected. 
Branch tracks leading from the main line 
are employed and also a stub-switch, ar- 
ranged at the junction of the inner rails, 
controls the direction of the cars passing 
over the main tracks. The means for 
actuating the switch constitutes the sub- 
ject matter of Mr. Crossland’s invention, 
which is as follows: a casing is arranged 
between the tracks contiguous to the 
switch, preferably being fitted between a 
pair of ties. Within this casing are fixed 
a pair of separate oppositely arranged 
electromagnets suitably secured to a frame 
that is fastened within the casing. These 
electromagnets each comprises a pair of 
electrically connected coils wound upon 
suitable cores, the poles of which are ar- 
ranged opposite the poles of the other 
magnet. These magnets are spaced a 
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New ELECTRICAL SWITCH. 


slight distance apart and arranged side 
bv side. They each have separate connec- 
tions with the rails, their other terminals 
being connected to separate contact plates 
arranged between the rails some distance 
from the switch, said contact being pref- 
erably secured to one of the ties. It will 
thus be seen that each magnet has a sepa- 
rate open circuit, and these circuits are 
arranged to be completed by independent 
closers fixed upon the car and operable 
by the motorman. Spaced brackets are 
attached to the underside of the front 
platform and a lever is pivoted interme- 
diate its ends to one of said brackets, said 
lever being provided with a down-turned 
terminal, the end of which has a roller 
that coacts with the contact-plate of the 
corresponding circuit. This terminal is 
provided with a suitable insulated joint, 
and an electrical connection is made be- 
low this joint with the trolley pole and 
consequently with the trolley wire. An 
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actuating lever is pivoted intermediate 
its ends to the other bracket, said lever 
having one end coacting with the adjacent 
end of the contact lever, its other end be- 
ing upturned and projecting through the 
platform, being provided with a foot- 
piece. The contact lever is normally held 
elevated by a coiled spring, interposed be- 
tween its upper end and the underside of 
the car platform. When the motorman 
depresses one of the actuating levers, the 
roller located upon the down-turned ter- 
minal of the corresponding contact lever 
will be brought into engagement with the 
contact plate beneath it, and as a result 
an electrical circuit will be completed of 
which one of the magnets forms a part, 
thereby energizing it. Actuating means, 
in the form of a rod slidably mounted in 
the casing between the magnets and pro- 
jecting beyond the same beneath the 
switch-piece, is employed, this rod being 
connected with the switch. The project- 
ing end of the rod is provided with an 
upstanding pin that is journaled in the 
switch contiguous to its free end. The 
rod also carries oppositely disposed arma- 
tures, which are arranged at opposite ends 
of the magnet and coact with the oppo- 
sitely disposed poles. 
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Free Lectures on Electrical Engi- 
neering Under the Auspices of 
the New York Department of 
Education. 

Mr. Henry M. Leipziger, Ph.D., su- 
pervisor of lectures department of educa- 
tion, New York city, N. Y., announces 
the following lectures to be delivered dur- 
ing January and February, 1904, on elec- 
trical engineering subjects, “Principles 
and Practice in Electrical Engineering,” 
by Mr. W. W. Ker (of the Hebrew Tech- 
nical Institute), a course of eight lectures 
to be delivered at the Alfred Corning 
Clark Neighborhood House, Cannon and 
Rivington streets, New York city, Tues- 
days, at 8 P. M., beginning January 5. 
The same course will be delivered at the 
John M. Toucey Memorial Building, 
150th street near Mott avenue, the Bronx, 
on Wednesdays, at 8 P. M., beginning 
January 6. 

b me oe 

Black oxide of manganese, though fre- 
quently accompanying veins and deposits 
of silver ore, is not an indication of the 
presence of silver in ores containing the 
manganese. There are many manganese 
deposits with barely a trace of silver. In 
some silver mines the manganese is bar- 
ren, and with its accompanying minerals 
constitutes the gangue of the vein. 
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An Electrolytic Anti-Friction Metal. 

Metallic compositions containing 
graphite, and intended for anti-friction 
metals, are produced in a number of ways. 
A greater number of these, says Herr 
Josef Rieder, contain, in addition to the 
graphite and the metal, other materials 
which are objectionable. These are gen- 
erally added in the form of binders, and 
are such substances as water-glass, lime, 
asbestos powder, etc. The use of such 
materials is not necessary if the metal 
itself may be made to bind the graphite. 
A method devised by the author consists 
in depositing electrolytically in a suitable 
mould copper or any other desirable metal 
over the graphite particles. The moulds, 
which must be of non-conducting ma- 
terial, are constructed of plaster of Paris, 
saturated with paraffine. The surface of 
the mould is coated with graphite to ren- 
der it conducting, and over this is placed 
a laver of graphite particles about the size 
and having the irregular form of No. 30 
carborundum. This layer is conveniently 
made by means of a fine sieve or floated 
over on alcohol. The electrolyte is the 
ordinary acid solution of copper sulphate. 
The anode of the metal to be used and 
the current density must not be too great, 
or the deposit will be porous. As soon 
as sufficient copper has been deposited to 
hold the graphite particles firmly a sec- 
ond layer of graphite should be made, 
and the process continued until the desired 
thickness is obtained. This material is 
thought to be very suitable for dynamo 
brushes. It should not be much more ex- 
pensive than ordinary electrolytic copper. 
It is also thought to be suitable for pack- 
ing rings, as it is not affected by very 
high temperatures.—Translated and ab- 
stracted from the Elektrotechnischer An- 
zeiger (Berlin), December 18. 


A 


Photometric Tests on Nernst Lamps. 

This communication from Mr. E. 
Graham Sheppard calls attention to the 
difference in the behavior of the Nernst 
lamps as manufactured in America and 
by the Allgemeine Elektricitats Gesell- 
schaft. The point is made that the re- 
cent report of the National Electric Light 
Association applies only to the American 
make of lamps. A voltage candle-power 
curve with the German lamp, given by 


Mr. B. M. Drake and Mr, Solomon, js 
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referred to, which illustrates the behavior 
of the German lamp when subjected to 
varying voltages. This curve is plotted 
with percentage of normal pressure as 
the horizontal axis, and percentage of 
normal candle-power as the vertical axis. 
The curve is first convex toward the ver- 
tical axis, becoming horizontal at about 
normal candle-power and voltage, and 
then bending up. The curve shows that 
a rise in pressure of five per cent at the 
terminals of a Nernst lamp of this type 
only increases the candle-power by 1.5 per 
cent, as against a forty per cent increase 
found in a carbon lamp for the same volt- 
age rise. On the other hand, a drop of 
five per cent in the pressure of the ter- 
minals of the Nernst lamp reduces the 
candle-power by thirteen per cent, as 
against twenty-six per cent in the case of 
a carbon lamp. The author states that it 
is the practice in England to use Nernst 
lamps, not merely for a nominal press- 
ure supply, but designed for the maximum 
pressure likely to be met with. The 
curve shows this to be sound economy, as 
the effect of under-running the lamp pro- 
duces but little difference in its candle- 
power. On the other hand, the series re- 
sistance acts in such a way that, if a 
Nernst lamp is consistently over-run, its 
life is reduced, without any appreciable 
gain in efficiency. By wunder-running 
the lamp, the candle-power is only 
slightly reduced, but the life, which com- 
mercially is of the utmost importance, is 
much increased. Experience shows that 
there is great benefit in operating the 
lamps in this way.—Abstracted from the 
Electrician (London), December 18. 
A 

Improvement in Telephone Transmission. 

There are at present two systems for 
increasing distance and improving clear- 
ness of telephone transmission, by means 
of an increase in the inductance of the 
line. In this article M. T. Pausert dis- 
cusses briefly the results obtained by the 
Krarup system. This system was first 
proposed by Breisig, and łater improved 
by Krarup, the engineer for the Danish 
state telegraph system. The method con- 
sists in winding around the cores of the 
cable one or more layers of thin iron 
wire, In the first applications of this 
process, the envelope consisted of bands of 
sheet iron wound jn a helix; but this had 


the double inconvenience of being the seat 
of Foucault currents and, at the same 
time, of increasing the reluctance of the 
magnetic circuit, on account of the too 
great pitch of the coils. It was found 
possible to increase the inductance from 
0.0005 to 0.0008 henry. ‘The use of fine 
iron wires has given a marked improve- 
ment in the results obtained. The Dan- 
ish government has tested two cables con- 
structed according to this system. One 
of these cables connected Laaland and 
Fehmarn. It is 19.3 kilometres in length, 
and contains four cores, each formed of 
seven copper wires 1.35 millimetres in 
diameter. About each strand has been 
wound an iron wire 0.3 millimetre in di- 
ameter. The turns are laid very close 
together, and almost in contact with the 
copper conductor. Should, in consequence 
of this, electrolytic action take place, due 
to contact of the two metals, the iron 
alone would be damaged, and the cable 
would not lose any of its power of trans- 
mission. The second cable, between Hel- 
singor and Helsingbor, is but 5.3 kilo- 
metres in length. It also contains four 
cores of seven copper wires, each 0.8 
millimetre in diameter. The envelope is 
formed of iron wire 0.2 millimetre in 
diameter. These lines have been in serv- 
ice since the first of 1903, and have given 
the results expected. The author quotes 
the opinions of authorities who have made 
a study of systems for improving tele- 
phone lines by means of added inductance. 
One of these, C. E. Walsoe, believes that 
Krarup’s system is better theoretically 
than Pupin’s, but does not hope for much 
from either system; while Messrs. F. 
Dolezalek and Ebeling believe that 
Krarup’s method will improve the line, 
but that it is less efficient than the Pupin 
system and will be even more difficult to 
apply.—Translated and abstracted from 
L’ Éclairage Electrique (Paris), Decem- 
ber 19. 
' a 

Motor-Driven Machinery. 

In the opinion of Mr. R. S. Keelor but 
few persons who are directly or indirectly 
interested in the application of the elec- 
tric motor to shop driving have reached 
a full appreciation of the influences set 
in motion or the effects that are yet to 
he reached through the extension of this 
use of the motor. The electric motor has 
not only transformed the interior of those 
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shops in which it has been installed, but 
it has changed the character of the build- 
ings required and has rendered them so 
far independent of conditions that for- 
merly determined the location of manu- 
facturing plants as to make it entirely 
feasible to locate almost anywhere. As 
a motor-driven machine can be placed in 
any position, independent of the other 
machines, it is possible to locate each ma- 
chine so that the operator will have the 
advantage of good light falling upon his 
work at the proper angle, thus permitting 
him to turn out more work than he could 
otherwise produce, and at the same time 
increasing his personal safety while at 
work. ‘The absence of long lines of shaft- 
ing and belts has brought about changes 
in the style of construction and equipment 
of the factory, and materially reduced the 
cost of the building. One noticeable re- 
sult of the advent of the electric motor 
has been the increase of light manufac- 
turing in the smaller cities and towns, 
where land is cheap and operating ex- 
penses comparatively low. Formerly such 
industries were confined to large cities 
and to those sections of cities that afforded 
buildings supplied with power. Under 
such conditions, the convenience, health 
and often safety of the employés were 
subordinated to the important matter of 
power and shafting. At the prescnt time 
about seven per cent of the power gen- 
erated in the United States for manufac- 
turing purposes is distributed electrically, 
and the use of the motor is extending in 
every direction. The mechanical experts 
of the few liability insurance companies 
that find use for this class of men‘in their 
service are directly interested in the dis- 
>» mination of information which will re- 
sult in giving the electric motor a wider 
feld, because it will unquestionably affect 
loss ratios in the business of the companies 
with which these experts are connected ; 
and many factories may, in turn, be ex- 
pected to take an interest in propositions 
that will reduce the building cost and the 
cperating cost of manufacturing plants, 
end that will also reduce the hazard of 
operation from a casualty insurance point 
of view, and thus bring about a reduction 
in premiums.—A bstracted from Insurance 
Engineering (New York), December. 
a 
Simple Oil Filter. 

When surface condensers are employed 
in a central station, it is important that 
the condensed steam be freed entirely from 
oil before being returned to the boilers. 


There are numerous appliances on the 
market for dealing with this problem, 
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some being mechanical and others chemic- 
al. Mr. G. R. Parkinson, while believing 
that both of these systems can be made 
to deal with the water satisfactorily, thinks 
it possible to construct a simple and in- 
expensive filter which will answer all re- 
quirements. The filter which he has used 
for some time is formed by digging a 
trench forty-three feet long, two feet deep 
at one end, and five feet at the other. This 
is large enough to dea] with 2,000 gallons 
of water per hour. The sides of this 
ditch are sloped down, and if the soil is 
not clay, the sides must be puddled. Thia 
trench is divided into seven compartments 
by wooden partitions, each partition hav- 
ing twenty one-inch holes bored through 
it, six inches from the top. The partitions 
are so arranged that the level of the holes 
in the second partition is six inches below 
that of those in the first, and so on 
throughout the series. These compart- 
ments are filled with clinker and ashes 
from the furnaces. The clinker is care- 
fully sorted, broken and sifted, and two 
heaps made, one consisting of pieces vary- 
ing In size from one-inch cube to three- 
inch cube. The second heap consists of 
the screenings of the first heap, passed 
over a quarter-inch screen to remove the 
dust. The compartments are filled with 
these screenings, the material being packed 
in so as to slope back from the lower 
partition. The top is covered with a thin 
layer of ashes, the quantity of which is 
adjusted so that the water is obliged to 
flood about one-quarter of the area of each 
compartment before it can get away. With 
average condensed steam, the first com- 
partment will require cleaning about once 
a week; the second and third, about once 
in ten days, and the fourth, about once 
a fortnight. The water leaves the filter 
almost clear, and, upon chemical analysis, 
is found to be suitable for boiler feeding. 
—Abstracted from the Electrical Review 
(London), December 18. 


A 
A Power, Light and Heat Plant at Berlin. 


A light, heat and power plant which 
presented many difficulties in its design 
and installation has recently been com- 
pleted in a large establishment on one 
of the busiest thoroughfares of Berlin. The 
station was designed and its erection su- 
perintended by Professor E. Josse, of the 
Charlottenburg Technical High School. 
The building is surrounded on all sides 
by other buildings, and extension was im- 
possible. Furthermore, it was important 
to take up as little of the building as 
possible. For this reason the engines and 
generators were located in the basement, 
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and the boilers under the roof. The area 
built upon was 70,000 square feet, and 
the capacity of the building was 4.6 
million cubic feet. To heat this build- 
ing, 237,000 heat units would be required 
per hour during the severe winter cold. 
The steam kitchens, conservatories, ete., 
require, in addition, about 100,000 heat 
units per hour. As regards lighting, 460 
arc lamps, 13,000 electric incandescent 
lamps and fifty-six large Nernst lamps 
had to be installed. These would normally 
consume 630 kilowatts, and, about Christ- 
mas, 900 kilowatts would have to be sup- 
plied; and for special purposes, the re- 
quirement would run to 1,600 kilowatts. 
For the elevators and other machinery, 
thirty-two motors, with an average re- 
quirement of 120 kilowatts, are installed. 
This gives a total power demand of 1,020 
electric horse-power for normal conditions, 
with a maximum of 2,345 horse-power. 
Gas engines were thought not to be suit- 
able, on account of the bulk; and as a 
steam plant already existed, and steam 
would be required for heating purposes, 
it was estimated that it would be more 
economical than gas in the end. The 
actual engine installation comprises three 
vertical high-speed compound engines, 
indicating 230 horse-power each, and two 
new horizontal compound engines develop- 
ing from 500 to 600 horse-power each. 
A third engine, similar to the latter, will 
be added. To supply power reserve which 
takes charge of the light illumination, a 
storage battery of 7,200 ampere-hours, 
which can be discharged at 2,250 am- 
peres, has been put in. With this bat- 
tery, the primary power plant comes up 
to 2,400 horse-power. Considerable diffi- 
culty was experienced in establishing the 
foundations, as the ground was poor and 
it was impossible to keep the engine 
foundations separate from those of the 
building. For the foundations, the earth 
was excavated to a depth of twenty feet, 
and a continuous bed of concrete, forty 
inches in thickness, waa laid. The cast- 
iron anchor plates for the vertical and 
the main bearings of the horizontal en- 
gines are cemented into this foundation. 
So far, no objectionable vibration or in- 
fluence has resulted from this construc- 
tion. The impossibility of constructing 
a chimney under these conditions, necessi- 


tated the use of mechanical draught. The 
boiler equipment consists of three water- 
tube boilers with 1,990 square feet of 
heating surface and three with 2,900 
square feet of heating surface. The 
boilers put a load of 560 tons on the 
girders to which must be added the weight 
of the coal.—Abstracted from Engineer- 
ing (London), December 18. 
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New Building for the Electric. Storage 
Battery Company. 

The Electric Storage Battery Com- 
pany, of Philadelphia, manufacturer of 
the “chloride” and “exide” accumulator, 
has recently completed arrangements 
with the trustees of the estate of W. G. 


being entered into for a large and modern 
addition to its already well equipped 
factory which will enable it to triple its 
output. The secretary and treasurer, who 
held a controlling interest in the old 
company, will retain their holdings in the 
new organization and will be actively en- 
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FACTORY OF THE ELECTRIC STORAGE BATTERY COMPANY. 


Warden, by which the company acquires 
the entire property situated on Allegheny 
avenue, between Eighteenth and Twen- 
tieth streets, Philadelphia, Pa. 

The main building on Allegheny 
avenue is a seven-story and basement 
structure, having two wings, and contain- 
ing over 280,000 square feet of floor 
space. Aside from this building there 
are sixteen other structures utilized for 
the different processes of manufacture by 
the Battery company. The property 
covers over three acres of ground, and 
has a frontage on Allegheny avenue of 
nearly 600 feet, and is bounded by the 
Philadelphia & Reading Railway and a 
branch of the Pennsylvania Railroad, 
thus giving unusual facilities for the 
handling of freight and express. 


Reorganization of the Hobart Elec- 
tric Manufacturing Company. 

An announcement has been received of 
the reorganizaticn of the Hobart Elec- 
tric Manufacturing Company, of Troy, 
Ohio, which went into effect on January 
1. The purpose of this change is to ma- 
terially increase the capacity of its fac- 
tory. The capital stock of the company 
has been increased and contracts are now 


gaged in its management. Mr. C. C. 
Hobart, who has been so long identified 
with this company, retires from an active 
interest in the reorganized company. 
The Hobart Electric Manufacturing 
Company has been peculiarly successful, 
having more than quadrupled its business 
within the past few years. A very large 
proportion of its output 
has been disposed of to 
concerns that are constant 
users of electrical machin- 
ery and that, having found © 
the Hobart apparatus to — 
be thoroughly efficient and 
satisfactory, have favored 
it with continued patron- 
age. A large proportion 
of the greatest corporations 
in this country are using ~ 
these machines, as are also 
many concerns that use 
electrical machinery in 
connection with appara- 
tus which they themselves 
manufacture. In a quiet way the com- 
pany has increased its business to such 
an extent that even with its constantly 
increasing facilities it has been unable 
to keep up with its orders. A number of 


contracts of from $10,000 to $25,000 
each have been secured within the last 
year, so that the problem of selling has 
not caused much anxiety as compared 
with the problem of deliveries. 

Starting a number of years ago with 

the manufacture of a low-priced dynamo 
and motor, the company has now come 
to be recognized as a manufacturer of a 
meritorious machine. ŒEspecial atten- 
tion has been paid by it to those parts 
of a machine which most frequently cause 
annoyance in operation. ‘The bearings, 
commutator, brushes and similar parts 
which frequently cause trouble have been 
given especial consideration. 
_ Aside from a standard line of 
dynamos and motors, this com- 
pany also manufactures a dynamo 
designed especially for use with 
gas and gasoline engines. This ma- 
chine adds to a standard machine 
a heavy flywheel and a third bear- 
ing to support it. It is a success- 
ful dynamo for overcoming the 
flicker in the lights caused by the 
irregular impulses of gas engines. 
A direct-connected electric coffee 
mill for use in groceries manufac- 
tured by this company has also met ' 
with popular favor. 

The Hobart Electric Manufacturing 
Company will, with its increased facili- 
ties, be able to add to its customers. 


PAN re 
The Lunkenheimer Metal-Melting 
Furnace. 

The accompanying illustration shows 
the Lunkenheimer metal-melting furnace, 


METAL-MELTING FURNACE. 


which has been found to afford a very effi- 
cient and economical method of melting 
metals, particularly brasses and bronzes. 

This type of furnace was evolved after 
considerable experimenting with nearly 
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every type of furnace on the market, and 
is the result of considerable study on this 
subject. As will be seen from the cut 
above, the furnace consists of a cylindrical 
sheet-steel drum A, having cast-iron heads. 
The interior of the drum is lined with 
fireproof tile, and there are two openings 
on opposite sides of the drum. Only one 
of these openings is in use, the other be- 
ing closed by a fire-clay filling. The ob- 


ject of having two openings is to increase 


the life of the linings of the furnace. It 
has been found that the furnace wears out 
quicker around the filling hole (which 
also serves as outlet for the flame) than 
elsewhere. The advantage that the Lun- 
kenheimer metal-melting furnace has over 
all other makes is that when one filling 
hole is worn out, this can be closed by a 
fire-clay filling and plate, the furnace re- 
versed, and the other hole cut out and put 
in service. | 

The oil burner is of a special type, de- 
signed to give the greatest amount of heat 
with a minimum consumption of oil. In 
the Lunkenheimer foundry there are ten 
of these furnaces in use, and they are 
able to secure from six to seven heats per 
working day of ten hours from each fur- 
nace. The weight of each heat will aver- 
age about 550 pounds, and the oil con- 
sumption varies from two to two and one- 
half gallons of crude oil per hundred 
pounds of metal melted. 

The life of the linings is from three to 
four hundred heats, this varying with the 
kind of metal melted. The whole furnace 
is of a heavy and substantial construction, 
and will be found very durable. On ac- 
count of the simple form of the tile it is 
very easy to reline. 

This furnace is made in two sizes, the 
No. 1 size having a capacity of 550 pounds 
of metal per heat, and the No. 2 size hav- 
ing a capacity of 1,200 pounds of metal 
per heat. 


The Voltaphone. 

The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., has brought 
out a new device which is designated as the 
voltaphone. This new instrument is a com- 
bination of the voltmeter, the telephone 
and the clock. Usually, in distributing 
systems, the voltmeter haa been established 
at the gemerating station, and an at- 
tendant has been sent out to the various 
sections where energy is distributed, and 
from these points telephoned the voltage 
readings to the station operator, during 
the periods of changing loads at these 
points, the operator at the generating sta- 
tion making a record of these reports 
and adjusting his apparatus to meet the 
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requirements. In order to obtain close 
regulation, it has been necessary to take 
frequent readings and make frequent ad- 
justments. The difficulty has often arisen, 
however, of it being impossible to get 
readings when they were most required. 


h 
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Fie. 1.—THE VOLTAPHONE. 


The voltaphone is said to offer an easy 
solution of this problem, performing the 
same service that an attendant would if 
he were stationed with his voltmeter and 
telephone at a distant point, and in com- 


TELEPHONE , 
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in harmony with instrüments in use, and 
is also made to respond to signals or to 
announce at certain predetermined 
periods. 

The instrument is furnished with either 
a gramophone disc, which gives the read- 
ings in words, or with a signal disc, which 
gives the readings in dots and dashes, 
easily understood and capable of being 
distinguished when, from line troubles, 
the spoken words might be unintelligible. 

The signals are those commonly known 
as dots and dashes in telegraphic prac- 
tice. For example, one dot or short sound 
signifies that the voltage is one per cent 
too high; two dots, two per cent too 
high; three dots, three per cent too high. 


- One dash or long sound indicates that 


the voltage is one per cent too low; two 
dashes, that it is two per cent too low, and 
so on. One continuous sound indicates 
that the voltage is normal. The instru- 
ment also indicates if the voltage is above 
or below this range. 

In operating the voltaphone, the sta- 
tion attendant rings up on his telephone 
in the usual way and then sets in opera- 
tion the voltaphone, which immediately 
gives him the voltage at its end of the 
line and repeats the reading, about one- 
half minute being required for the two 
readings. If the voltage changes after 
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Fia. 2.—THE VOLTAPHONE CONNECTIONS. 


munication with the generating station 
operator. 

The voltaphone is made to suit the 
conditions under which it is to be in- 
stalled—that is, for the desired voltage, 
and the telephone relay is wound to work 


the first signal, the second signal indi- 
cates it, making it feasible to change the 
voltage end to note the result of such 
change in the second signal. 

Fig. 1 gives a good idea of the ap- 
pearance of the voltaphone, and Fig. 2 
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shows the voltaphone connections. The 
voltmeter side of the instrument is con- 
nected to the service in the usual way, 
and the telephone connections are made 
the same as in regular telephone work, 
usually requiring but little time to in- 
stall the apparatus, provided the tele- 
phone line between the distributing centre 
and the generating station is available. 
The telephone wire should be continuous 
between the voltaphone and the generating 
station during the hours that voltage read- 
ings are to be taken. If several volta- 
phones are to be used on the same tele- 
phone line,'they can be arranged with a 


system of polarized relays, and any sub- ` 


station can be called up as desired, or the 

instruments can be made so that they may 

be set to announce at specified times, en- 

abling the attendant to learn, as often as 

is deemed necessary, the exact conditions 
at the centre of distribution. 

——_—__> 

A New Form of Incandescent Lamp 

Adjuster. 
The Marshall-Sanders Company, Bos- 
ton, Mass., is placing on the market an 


INCANDESCENT LAMP-CORD ADJUSTER. 
improved form of Dow adjuster. The 


construction and use of this apparatus 
are shown in the accompanying illustra- 


INCANDESCENT LAMP-CORD ADJUSTER. 


tions. The cord used to suspend an in- 
candescent lamp can be threaded through 
the adjuster, and the lamp can then be 
arranged for any position desired by a 
movement of the hand, exactly as a spring 
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curtain is fixed. An extreme adjustment 
of five or six feet can be obtained, al- 
though, in most cases, only two or three 
fect are required. These adjusters are put 
up in any form for distribution, and the 
enclosing wrapper gives thorough direc- 
tions for installation. 


acme see 
A New Solid-Face Watch-Case 
Receiver. 
The Electric Gas Lighting Company, 
of Boston, Mass., has placed on the market 


Back OF RECEIVER—SHOWING METHOD OF 
FasTENING BACK. 

a new solid-face watch-case receiver. This 
is a part of its line of “Samson” telephone 
apparatus, which has been received with 
favor in home and distant markets. 

The case is a heavily moulded block, 
having a solid continuous face, with re- 
cesses in the back to contain the magnet 
and binding-posts. The meta] back over- 


MAGNET, A POLE-PIECE AND BINDING Post 
Luas. 


laps and strengthens the case, and is fast- 
ened to it by nuts. The back is insulated 
from the magnets and pole-pieces by the 
use of mica. The binding-posts are large 
and furnish good connection for the re- 
ceiver tip. 

A low resonance chamber has been se- 
cured by the creation of an unbroken face, 
except where the pole-ends and binding- 
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screws are brought through. This method 
of construction conceals and protects the 
magnet coil wires. 

The magnet is compound, having three 
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COVER REMOVED—SHOWING SuaLLow RESON- 
ANCE CHAMBER without UscaL RECESS 
FOR WIRES AND MAGNETS. 

laminations. The steel is made to care- 
fully worked-out specifications, and is 
thoroughly hardened and magnetically 
saturated. The pole-pieces are fastened 
to the laminations so as to secure perfect 
magnetic contact. 
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Electric Cars for the New York 
Central. 

The General Electric Company, of 
Schenectady, N. Y., has obtained a con- 
tract to supply control equipment for 340 
motor cars and 160 trail cars for the New 
York Central Railroad for its under- 
ground service. The achedule speeds to 


be met are seventeen and twenty-five miles 


an hour and the Sprague-General Electric 
control system will be used. 

The end cars will be motors, the central 
a trailer, the train loaded to weigh 100 
tons. Two General Electric 66 railway 
motors on one truck will be furnished on 
each car as well as an automatic master 


_ controller arranged to secure automatic 


acceleration and provided with a cutoff 
that operates air brakes in case the motor- 
man removes his hands from the operating 
crank. 


New Record for Long-Distance Run 
on a Single Charge in an Elec- 
tric Vehicle. 

The announcement is made in Wash- 
ington, D. C., that on December 23, 1903, 
Mr. F. B. Whitney, of Washington, made 
a successful long-distance run in an 
electric stanhope equipped with a new 
form of battery of which Mr. Whitney 
is the inventor. Mr. A. L. Cline, presi- 
dent of the local automobile association, 
officiated as referee. The machine was 
equipped with 570 pounds of storage bat- 
tery, and on the first run made 107.4 
miles in nine hours and twelve minutes. 
A later trial gave a run of 121.2 miles 
in ten hours and thirty-two minutes. Both 
of these distances are stated to have been 
run on a single charge. | 
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New Type Motors and Generators. 

The Eck Dynamo and Motor Works, 
Belleville, N. J., is placing on the market 
a new line of “Eck” motors and gen- 
erators. These are multipolar machines, 
ranging from three and one-half horse- 
power to twenty-horse-power in motors, 
and from three and one-half kilowatta to 
seventeen kilowatts in generators. The 
machines are attractive in appearance, and 
are so designed as to have great compact- 
ness and light weight. The reduction in 
size and weight is due to the fact that 
every ounce of material employed in the 
building of the machines is used to its 
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Chicago, Ill., has made several improve- 
ments on its well-known flasher, which 
will make this apparatus very efficient and 
simpler in operation. 

The size of the standards has been in- 
creased, which will give the device a more 
substantial foundation. The switch 
brackets are made heavier, with two bolts 
to attach them to the slate shelf. This 
makes it impossible for the switch brackets 
to get out of line with the forks or jaws. 
The drum, instead of having segments or 
lugs on the rim of each wheel, is now pro- 
vided with a steel cylinder, so that when 
a number of switches are to be closed 
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New Type Morors AND GENERATORS, 


fullest capacity mechanically, electrically 
and magnetically. Good ventilation 
causes the motora to run cool and to keep 
an even temperature all over. 

While well ventilated, the machines are 
well protected. The pulley and end 
bracket is provided with a screen, and, 
when occasion requires, the machines can 
be practically enclosed by the use of 
swiveling shields. 

The multipolar types are furnished with 
Xylotite pulleys, and have form-wound 
coils. All machines have ring oilers and 
“Eck” patented brush-holders. All ma- 
terial used is the best that can be obtained, 
and the machines are highly finished in 
either black or maroon, striped. They 
can be mounted on either the wall, ceiling 
or floor, and the smooth running of the 
machines has attracted considerable at- 
tention among the manufacturers of 
musical instruments using the smaller 
sizes of “Eck” motors in connection with 
their product. i 

The company also manufactures a line 
of back-geared motors. 


Recent Improvements in Electric 
Sign Flashers. 
The Reynolds Electric Flasher Manu- 
facturing Company, 225 Fifth avenue, 


simultaneously, it is done with great pre- 
cision, and any ragged flashing effect is 
overcome. 

The elimination of many parts and 
small pieces, and the substantial construc- 
tion of the new apparatus, make it a most 
practicable flashing device. The improved 
flashers are made in all sizes and for all 


purposes. 
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An Extensive Use of Electricity in 
Milling and Mining Plants. 

The Stearns Lumber Company, Incor- 
porated, of Ludington, Mich., of which 
the Hon. J. S. Stearns is the head, is 
operating at Stearns and Barthell, Ky., 
under three companies, namely, the 
Stearns Coal Company, Limited, the 
Stearns Lumber Company, and the Ken- 
tucky & Tennessee Railroad. Two of 
these—the Stearns Coal Company, 
Limited, and the Stearns Lumber Com- 
pany—have adopted electricity as a power 
to an unusual extent. 

The Stearns Lumber Company, .located 
at Stearns, Ky., has just completed a mill 
that is unique in sawmill circles. It is 
a double-cutting, double-band mill, oper- 
ated by electrical power throughout, with 
the exception of the carriage, niggera and 
kickers. The power plant consists of 
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Wickes vertical water-tube boilers and a 
Buckeye engine, direct-connected to a 
General Electric forty-cycle alternating- 
current generator. 

In the mill proper the machines are 
equipped with induction motors, in many 
cases directly connected. The mill has a 
capacity of 250,000 feet per day, and has 
proved a great success in all its depart- 
ments. 

The Stearns Coal Company, Limited, 
operating four miles west of Stearns, at 
a place called Barthell, is also using elec- 
trical power wherever it is possible. Here 
electricity furnishes the power for light- 
ing, heating, ventilating, cutting, drill- 
ing and hauling, and also for the shaker 
screens. 

Stearns and Barthell are at present con- 
nected by a standard gauge road, known 
as the Kentucky & Tennessee Railroad. 
This will ultimately be changed to an elec- 
tric road. There are also on foot plans 
for supplying the mines at Barthell with 
power from the plant at Stearns. 

Although but a year old, the town of 
Stearns has had a remarkable growth. 
Schools, dwellings for employés, churches, 
hotels, and all of the appointments of a 
city are being planned and erected as fast 
as labor conditions and supply of ma- 
terial will permit. 

sæ 


“ Phono-Electric” Wire. 

The need for a trolley wire that will 
stand up under all sorts of trying condi- 
tions, endure extraordinary strains with- 
out yielding, and prove trustworthy in all 
extremes of wear and weather is very 
obvious. The Bridgeport Brass Company, 
19 Murray street, New York city, manu- 
facturer of “Phono-Electric” wire, claims 
for this wire great tensile strength and 
lasting qualities, and it claims that this 
Wire is especially adapted for use as a 
trolley wire. In a report on “Phono- 
Electric” wire made early in 1902 by 
Mr. Leonard Page, a well-known elec- 
trical engineer of London, it was shown 
that this wire is of somewhat higher spe- 
cific resistance than copper wire, but has 
advantages of great importance in connec- 
tion with its mechanical strength and 
toughness and in the entire absence of 
any hard skin. The manufacturer claims 
that for all purposes where strength and 
endurance are needful, as is the case in 
a trolley wire, “Phono-Electric” fills 
the qualifications perfectly. 
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The Burnside sailed for Manila Janu- 
arv 1, and will repair Philippine cables 
this winter, returning to Seattle in April 
to complete the Alaskan cable. 
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Apple Igniters. 

Electrical supply dealers throughout the 
country generally are beginning to handle 
igniting dynamos and magnetos as well aa 
primary batteries for this purpose. 

The Dayton Electrical Manufacturing 
Company, Dayton, Ohio, which for the 
past nine years has manufactured the well- 
known Apple igniting dynamo, is this year 
introducing a new type “C” outfit, which 
is especially suitable for the electrical 
supply trade. This type “C” outfit con- 
sists of an Apple dynamo No. 62g, fitted 


New Tyrer IGnirion Dynamo. 


with touch spark coil in base, a S. P. D. T. 
switch and an eight-cell dry battery start- 
er. This is one which can be used on any 
gas engine, no matter how large or how 
small, that is fitted for make and break 
ignition. 

The new Apple dynamo isa the 1904 
model with simplified brush-holder and 
oilless bearing at the commutator and to 
prevent any possible fouling of the com- 
mutator. It gives ten volts and four 
amperes at 1,400 revolutions per minute, 
and is so simple in construction that at- 
tention and cost of repairs are reduced 
toa minimum. It is water, dirt, dust and 
oilproof. lf necessary the gas engine may 
be started direct from the dynamo, but to 
save cranking it is found more satisfac- 
tory to use the Apple dry battery starter 
for starting the engine after which the 
dynamo furnishes all the current needed 
for ignition. 

Apple igniting outfits are proving very 
popular both for stationary gas engine use 
and automobiles and launches. The illus- 
tration herewith shows the Apple dynamo 
fitted with bevel friction governor, this 
being the type most commonly used for 
automobile and launch work. 

a. 
Eight-Pole Engine-Type Generators. 

The accompanying illustration shows 
one of the most recent additicns to the 
line of machinery which is being manu- 
factured by the Elwell-Parker Electric 
Company, of Cleveland, Ohio. This is an 
eight-pole, engine-type generator, 250 kilo- 
watts capacity, 250 volts, 200 revolutions 
per minute. Three of these machines have 
recently been installed in the power- 
house of the Detroit Iron and Steel Com- 
pany, Detroit, Mich. The machines have 
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been on continuous loads up to their 
rated capacities with no temperature rise 
in any part of the machinery of more 
than sixty degrees Fahrenheit. 

Efficiency tests on these machines showed 
ninety-five per cent on 250 kilowatts, 
and not less than ninety-three per cent on 
125 kilowatts, with ninety-five per cent 
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a range of ten, fifteen and twenty am- 
peres. 

The device works on either direction 
of current; is practically dead-beat; is 
accurately calibrated to a standard instru- 
ment; is light in weight, and is fur- 
nished with a kid carrying case to pro- 
tect it from moisture and dust. 

It is principally 
used for automo- 
bile service, for 
testing batteries, 
and is complete 
in iteelf, having 
a flexible cable 
attached and a 
patent contact 
spur in the bot- 
tom of the case, 
which retracts into 
the case when it 
is carried in the 
pocket. The con- 
tacts on both cord 
and case are made 
of non-corroding 
metal. Pivots 
are hardened 
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on any overload up to about 300 kilo- 
watts. Sparkless commutation is ob- 
tained on any load up to 100 per cent 
overload, without shifting the brushes. 
The brush gear has been carefully de- 
signed to secure good contact between 
brushes and commutator, together with 
ample bearing surface and also with no 
chattering of teeth. The ventilation of 
all parts has also been carefully worked 
out. The magnet cores are detachable, 
with their surmounting coils, without dis- 
turbing the field frame and armature. 


A Pocket Ammeter. 
The Eldridge Electric Manufacturing 
Company, Springfield, Mass., is placing 
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POCKET AMMETER. 


on the market an improved form of its 
“Eclipse?” pocket ammeter. The accom- 
panying illustration is one-half the size 
of this instrument, which is made with 


and polished, and 
the apparatus is well finished through- 
out. | 


The Illumination of Modern 
Buildings. 

In the perfecting of illumination for 
modern buildings, many problems have 
been solved by the Frink system of light- 
ing, long known as one of the most suc- 
cessful methods of lighting churches and 
public buildings. Some of the recent in- 
stallations furnish further proof of ita 
efficiency: Madison avenue Baptist 
Church, Church of St. Edward the 
Martyr, Rutgers Presbyterian Church, 
Church of the Incarnation, Church of the 
Covenant, New York city; Immanuel 
Baptist Church, Albany, N. Y.; Westmin- 
ster Presbyterian Church, Yonkers, N. Y. ; 
Church of St. Peter of Alcantara, Port 
Washington, L. I.; First Preebyterian 
Church, Wheeling, W. Va.; Methodist 
Episcopal Church, Morristown, N. J. The 
New Amsterdam Theatre, probably the 
handsomest in New York, offers an ex- 
cellent example of illumination by lights 
concealed in Frink cove reflectors. The 
effect is especially fine in the foyer, the 
fullest appreciation of the decoration of 
which is made possible through the skilful 
handling of the lighting. Progressive 
merchants everywhere evidence their de- 
sire to share the benefits of Frink reflec- 
tors by equipping their windows with the 
Frink special patent window reflector and 
showcases with reflectors especially de- 
signed for them and store interiors with 
special cluster reflectors which are eco- 
nomical and of highest efficiency. The 
patentee and sole manufacturer is I. P. 
Frink, 551 Pearl street, New York city. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


A CONTEMPLATED ELECTRIC TRACTION SYSTEM FOR 
JAPAN—An electric traction system is to be constructed between 
Kioto, the ancient capital of Japan, having a population of about 
350,000, and Hiogo, another important city. The length of the line 
will be about fifty miles. 


CHICAGO TRACTION COMPANY TO EQUIP TWO NEW LINES 
—The Union Traction Company, Chicago, Ill, will equip two new 
electric car lines, penetrating the north and west sides from the 
business centre of Chicago. One hundred new cars of the largest 
type are expected very shortly from the car shops, and it is stated 
that by about January 10 through electric service will be had on 
both new lines. 


CANAL AND POWER COMPANY—A company to be known as 
the Fremont Canal and Power Company, and organized for the 
purpose of building a large hydraulic plant for generating electric 
energy for light. traction and general power purposes in and around 
several of the large cities of Nebraska, was recently incorporated 
under the laws of the state with a capital of $4,000,000. The con- 
struction of this plant will begin in the spring and is estimated to 
be completed in about two years. 


HUDSON RIVER WATER POWER DEVBLOPMENT—To de- 
velop the power resources of the fall of the upper Hudson and to 
distribute electric power as far west as Utica and Syracuse and as 
far south as Hudson, the Hudson River Electric Power Company, 
with principal office at Queensbury, Warren County, and with $1,- 
000,000 capital, has been incorporated. The directors are E. J. 
West, Bryce E. Morrow, J. D. Hilliard, Jr., C. M. Doolittle and L. 
W. Guernsey, all of Glens Falls. The certificate of incorporation 
states the purpose of the company to be to erect dams across the 
Hudson river and other streams in the counties of Saratoga, Warren 
and Washington, and elsewhere. 


NEW MEXICAN ELECTRIC TRACTION SYSTEM—The Mexi- 
can-American company has been organized in the state of New 
York with a capital stock of $2,000,000 with a view to constructing 
two electric railways. One line will run from Guadalajara, one of 
the most prominent cities in western Mexico, and lake Chapala, one 
of the show places of the southern republic. This line will be about 
forty miles long. Another road will be built between Guadalajara 
and Morelia, the capital of the state of Michoacan. This section 
will be some 200 miles in length. The power for the Chapala line 
will be furnished by the Compania Industrial de Guadalajara. The 
Guadalajara-Morelia road will be operated by energy generated by 
the Guanajuato Power and Electric Company’s plant at Zambora, 
on the river Douro. E. H. Talbot is president of the company. 


LARGE RAILROAD PURCHASE—tThe Westinghouse Electric 
and Manufacturing Company has purchased a controlling interest 
in the Lackawanna & Wyoming Valley Rapid Transit Company, 
paying therefor about $6,000,000. Of this amount $4,000,000 was 
taken from the company’s treasury and $2,000,000 was borrowed at 
six per cent on notes purchased by Kuhn, Loeb & Company. The 
Westinghouse company has the option of closing the Kuhn, Loeb 
loan in six months’ time, but the notes run for a year. The West- 
inghouse company intends to equip the Lackawanna & Wyoming 
road electrically, with a view to the demonstration of the advan- 
tages of electricity as a motive power for freight and passenger 
service. The company, it is also reported, will at the end of a short 
time sell its interest in the Lackawanna & Wyoming Valley Transit 
Company to a railroad company. 


LIGHTING COMPANY SUES NEW YORK CITY FOR LIGHT- 
ING BILLS—The Consolidated Gas Company, of New York city, 
has served notice on Commissioner Robert G. Monroe, of the de- 
partment of water supply, gas and electricity, that the courts would 
be asked to secure the payment from the city of its lighting bills 
for the past year, at the same rates submitted a year ago. When 


the bids were put in for 1903, Commissioner Monroe would not ac- 
cept any of them, on the ground that the rates were exorbitant. 
Notwithstanding the non-acceptance of the bids, the company had 
been furnishing light and had refused to accept part payment offered 
by Comptroller Grout, of sixty per cent on account of all electric 
bills, and eighty per cent on account of all gas bills. The city’s 
appropriation for lighting in 1903 was $3,206,346.23, and the cor- 
responding appropriation in the budget for 1904 is $3,250,000. 


NEW POWER PLANT IN OPERATION IN INDIANA—The 
electric plant at Hen island, St. Joseph river, Elkhart, Ind., has 
been started up, power being delivered for the first time on Wednes- 
day evening, December 16, when the system of the Elkhart Electric 
Company was connected with the power plant. Everything started 
up satisfactorily. The power plant was equipped by Sanderson & 
Porter, of New York, for the St. Joseph & Elkhart Power Company, 
which is the syndicate that projected this important undertaking. 
The plant is to furnish power for commercial purposes at South 
Bend, Mishawaka, Elkhart and intervening territory. It is under- 
stood that the syndicate will erect other dams and power plants at 
various points along the river, and that work is to be begun at 
Bristol, ten miles east, in the spring. The Hen island plant was 
built at a cost of about $1,500,000. 


FIRST TRIP THROUGH THE RAPID TRANSIT SUBWAY, 
NEW YORK CITY—On the afternoon of January 1, the newly 
elected mayor of New York city, Colonel George B. McClellan, with 
Contractor John B. McDonald and a number of friends and city 
officials, rode through the subway of New York city, from the City 
Hall to Manhattan street, in Harlem. The improvised car on which 
the party traveled was drawn by hand-cars worked by some of the 
laborers. Among those who comprised the party, in addition to 
those already mentioned, were Comptroller Grout, President Orr, 
of the Rapid Transit Commission, John H. Starin, Senator P. H. 
McCarren, Walter G. Oakman, Chief Engineer William Barclay 
Parsons, Charles Stewart Smith, Morton F. Plant, F. T. Underwood, 
Miles M. O’Brien, John T. Pierce, Walter Lutjen, T. F. Miller, S. L. 
F. Deyo, George W. Young, Henry Yonge, Alfred Skitt, P. F. Murphy 
and Andrew Freedman. 


PIKE’S PEAK HYDROBLECTRIC PLANT NEARING COM- 
PLETION—The new power plant being erected by the Pike’s Peak 
Hydroelectric Company, at Manitou, Col., is rapidly nearing com- 
pletion. A large shipment of machinery has arrived and will be 
installed very soon. Practically all of the brick, concrete and iron- 
work has been completed, the workmen now being engaged in 
putting on the roof. A tramway line has been laid, connecting the 
plant of the Colorado Midland Railway, and the greater portion of 
the 15,000 feet of pipe line necessary to supply the power has been 
put in place. Twenty-inch pipe has been used, according to the 
terms of the old Jackson franchise, under which the company has 
the right to use the city water supply. There is a fall of about 
2.000 feet to the mile. It is understood that the initial machinery 
will be capable of generating 5,000 horsepower. When the power 
station at Manitou is completed, the company expects, as soon as 
conditions warrant, to erect a second station higher up on Ruxton 
creek, a short distance from the Half-way House. The maximum 
power to be generated at this station will be about 4,000 horse- 
power. 


INTERURKBAN ROADS—An interurban railroad is planned to 
connect Milwaukee, Wis., with New Orleans by way of Nashville. 
lt is said that $40,000 has thus far been spent in projecting the 
plars, and it is also said that plans have been made and specifica- 
tions draughted for a steel bridge across the Cumberland at Nash- 
ville. The southern link in the interurban chain connecting New 
Orleans and Milwaukee is the Kentucky Traction Company, which 
will run from Louisville. North from Louisville, it is said, the 
road will run through Indianapolis and Chicago to Milwaukee. 
Right of way between Louisville and Nashville, it is said, has been 
completely surveyed, with all field notes requisite to the securing 
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of contract bids on the work. In addition plans and specifications 
for steel bridges, with cement abutments, have been made and 
accepted, the streams to be bridged being Salt river, Big Clifty, 
Bear creek, Green river, Barren river and the Cumberland at 
- Nashville. The trunk line projected through Indiana and Ilinois 
will tap a perfect network of interurban railroads and connecting 
with roads which, in their turn, connect with such cities as Cin- 
cinnati and Cleveland. Altogether the outlook is a rosy one as 
pictured by the Louisville financiers who are interested with several 
prominent Ohio gentlemen. 


TO COMPLETE ELECTRIC ROAD—The high-speed electric 
railway between Washington and Baltimore, with a branch to 
Annapolis, Md., already constructed from Washington to Laurel, 
Md., is to be completed. Cleveland capitalists are at the head of 
the company. Some time ago it went into the hands of receivers. 
It has been announced in Baltimore that a proposition will be sub- 
mitted to the creditors for their approval. It is expected that at 
least $2,000,000 will be required to complete the property, and about 
$250,000 is needed to provide for debts due. An underwriters’ com- 
mittee has undertaken to prepare a plan for completing the prop- 
erty, and in the meantime calls have been made upon the under- 
writers to protect their interests by advancing pro rata the sum of 
$250,000. The plan contemplates the formation of a syndicate, 
mainly of receipt holders. To facilitate efforts looking to the com- 
pletion of the property, it is proposed to bring into the control of 
the committee the receipts representing bonds and stock and all 
the outstanding bonds and stock not represented by receipts, and 
to bring into the same control the various committees and boards 
authorized or elected by holders of stock, bonds, or receipts. The 
road will be thirty-one miles long. 


PENNSYLVANIA LIGHT AND POWER COMPANIES RE- 
ORGANIZE—The board of directors of the Citizens’ Light, Heat 
and Power Company, of Johnstown, Pa., and the Johnstown Light, 
Heat and Power Company has taken the final steps for the amalga- 
mation of these two interests. The board of directors was increased 
from seven to eleven, by the addition of four members from the old 
Johnstown board of directors. The capital stock of the reorganized 
company will be $1,000,000. The resignations of Directors H. H. 
Weaver, Charles R. Glock and Charles J. Mayer, from the Citizens’ 
company, were accepted, and the following gentlemen from the di- 
rectorate of the Johnstown company were added to the board of the 
Citizens’ company: J. G. Ellis, Scott Dibert, Joseph Friedhoff, John 
H. Waters, James Quinn, Charles F. Cress and William R. Thomas. 
The following members of the board of directors of the Citizens’ 
company retain their positions in the reorganized directorate: C. S. 
Price, Dr. W. B. Lowman, John A. Roberts and Joseph Morgan, with 
Mr. C. S. Price as president. An executive committee of three was 
appointed, which is to have complete charge of the company’s af- 
fairs. J. G. Ellis, who was president of the Johnstown company, is 
chairman of this committee, his associates being Charles F. Cress 
and Joseph Morgan. The subordinate management of the old, or 
Johnstown, company will continue in charge of the consolidated 
organization. 


PERSONAL MENTION. 


MR. J. W. BOURNE, president of the San Francisco Gas and 
Electric Company, San Francisco, Cal., recently left on an extended 
trip to Europe. 


MR. C. C. DUNCAN, manager of the Cumberland Telephone 
Company, Jackson, Tenn., has been made manager of the Hender- 
son, Tenn., exchange. 


a 


MR. H. M. KOCHERSPERGER has been appointed third vice- 
president of the New York, New Haven & Hartford Railroad Com- 
pany, with offices in New Haven, Ct. 


MR. J. H. TRUMBULL, treasurer and general manager of the 
Trumbull Electric Manufacturing Company, Plainsville, Ct., was 
recently married to Miss Maud P. Usher. 


MR. JOSEPH M. GRAHAM, M. Am. Soc. C. E., has resigned his 
position as chief engineer of the Baltimore & Ohio Railroad to be- 
come chief engineer of the Erie Railroad Company. 
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MR. R. H. MANSON has been placed in temporary charge of the 
sales department of the Kellogg Switchboard and Supply Company, 
Chicago, Ill., in place of Mr. A. E. Baker, resigned. 


MR. ARTHUR J. HIRSCHMANN, M. E., has opened an office at 
45 Broadway, New York city. He will make a specialty of installing 
and supervising heating, lighting and ventilating plants. 


M. EMILE GUARINI has published a small pamphlet entitled 
“The Actual Condition of Electroculture,” which gives a review of 
the results obtained when electric currents bave been used to stimu- 
late plant growth. 


MR. W. G. ROSS, of Montreal, has resigned as second vice- 
president of the Montreal Light, Heat and Power Company, to 
become managing director of the Montreal Street Railway, Mon- 
treal, Canada. 


MR. C. O. HARRIS, formerly superintendent and engineer of the 
Rochester (N. Y.) Telephone Company, has joined the ranks of the 
sales department of the Stromberg-Carlson Telephone Manufactur- 
ing Company, Chicago, III. 


MR. FRANK GALLAGHER has resigned as superintendent of 
the Bradford Electric Street Railway Company, West Point, Pa., 
and has accepted a position in the electrical department of the J. 
G. Brill Company, Philadelphia, Pa. 


MR. ALBERT HUFSCHMIDT has resigned the position of gen- 
eral manager of the J. & J. B. Mulholland Engine Works, Pittsburg, 
Pa., to accept that of chief engineer of the Monongahela Manu- 
facturing Company, Monongahela, Pa. 


MR. FRANK S. GIVEN, general manager of the Lancaster 
County Railway and Light Company, has tendered his resignation. 
Mr. Charles A. Keller, vice-president. and Mr. C. E. Titzel, super- 
intendent, will manage the railway part of the business. 


MR. W. W. COLPITTS, who has been assistant to Chief Engineer 
Paret of the Kansas City, Mexico & Orient Railroad, has been 
appointed assistant chief engineer of the road, with headquarters 
at Kansas City, Mo. Mr. Colpitts is a graduate of McGill University, 
Montreal, Canada. 


MR. CHESTER F. KELLER has been made second vice-president 
of the New England Telephone and Telegraph Company. Mr. 
Francis A. Houston, general counsel, has succeeded Mr. Keller as 
general manager, and Mr. Matt B. Jones will succeed Mr. Houston 
as general counsel. 


MR. W. B. UPTON, president of the W. B. Upton Company, con- 
struction engineer, Washington, D. C., has been appointed chief 
engineer in charge of the construction of the Great Falls & Old 
Dominion Railroad, which will build an electric road from George- 
town, D. C., to Great Falls on the Potomac river. 


MR. GEORGE W. EDGE, formerly with Stanley & Patterson, has 
accepted a position with the Trumbull Electric Manufacturing Com- 
pany, Plainville, Ct. Mr. Edge will represent the company through- 
out the Middle West and eastern states. Mr. Frank Trumbull has 
accepted a position with the company and will represent it through- 
out the states west of the Mississippi river and the southern states. 


MR. W. S. MONTGOMERY, who has for the past five years been 
connected with the Conover. Condenser Manufacturing Company, 
Jersey City, N. J., as secretary and sales manager, tendered his 
resignation on-January 1, to assume the management of the Payne 
Engineering Company, New York city, N. Y. On January 1 the 
Payne Engineering Company located in new quarters at 26 Cort- 
landt street, New York city. 


MESSRS. ROBERT T. TODD, J. P. Felton, A. D. Babson and W. 
C. Candee have been initiated into the mysteries of the “Ancient 
and Learned Order of Megatheriums.” This order is composed of 
electrical men who have ‘‘done something,” and who seek oppor- 
tunities of doing so again. The annual dinner and election of offi- 
cers, and the initiation of candidates, took place at the Providence 
Art Club, Providence, R. I., on New Year’s Eve. All of the members 
were present, with the exception of Mr. Mark Lowd, who sent greet- 
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ings from Seattle, Wash. Mr. William C. Woodward was unani- 
mously elected “rajah” for the ensuing year. The headquarters of 
the society is Providence, R. I., and ‘Heka Lum” are the pass words. 


MR. EDWIN W. NORTON, purchasing agent of the Wagner 
Electric Manufacturing Company, St. Louis, Mo., is announcing to 
his friends that the identification of a person from the dead of the 
Iroquois Theatre fire, Chicago, as he, was an error, as Mr. Norton 
was in St. Louis at the time o, the fire. The explanation offered 
by Mr. Norton is, that some traveling salesman who had recently 
visited the company, carried in his pocket one of Mr. E. W. Norton’s 
business cards. 


MR. CHARLES H. WILLIAMS, of Madison, Wis., has sent out a 
circular to the members of the National Electric Light Association, 
asking for contributions to the “wrinkle department,” of which he 
is editor for the twenty-seventh convention, to be held in Boston, 
Mass., next May. Mr. Williams asks each member to send one con- 
tribution, if not more, describing any scheme by which some diffi- 
culty has been overcome or result accomplished in a way not gen- 
erally used in connection with the manufacturing, distribution or 
sale of electric energy. A few sample “wrinkles” are enclosed with 
circular as a guide to what is wanted for the report. A number of 
replies have been received, and Mr. Williams’ report promises to be 
a feature of the convention. 


OBITUARY NOTICES. 


MR. CALVIN AUGUSTUS SMITH died at East Orange, N. J., 
on December 28, 1903. Mr. Smith was born at Newfield, Me., eighty- 
one years ago. He was one of the oldest steam railroad constructors 
in the country. He was awarded a diploma in 1859 by the American 
Institute for the best reclining car seat. 


MR. ROYAL COOPÐR VILAS, president of the Pyle National 
Electric Headlight Company, died last week at his residence in 
Chicago, Ill. Mr. Vilas was born at Ogdensburg, N. Y. He was at 
one time general freight traffic manager of the Erie Railroad in 
New York and president of the New York Air Brake Company, New 
York city. 


MR. HERBERT TAFT RICHARDS, late secretary of the Safety 
Insulated Wire and Cable Company, died in Brooklyn, N. Y., on 
December 26. Mr. Richards was at one time a member of the staff 
of the ELECTRICAL Review. He had a host of friends in the elec- 
trical and allied engineering field who will greatly mourn his de- 
parture. The funeral was held on December 28 from the home of 
his brother, Joseph A. Richards, Montclair, N. J. 


MR. JEREMIAH MERVIN ALLEN, for thirty-three years presi- 
dent of the Hartford Steam Boiler Inspection and Insurance Com- 
pany, died last week at his home in Hartford, Ct. He was born in 
Enfield, Ct., on May 18, 1833. He was the first president of the 
Hartford Board of Trade, which was organized in 1888. He was a 
member of the board of trustees of the Hartford Theological Semi- 
nary and was a director in many Hartford financial and industrial 
institutions. He was a member of the American Society of Mechan- 
ical Engineers, of New York; associate member of the American 
Society of Naval Engineers; a member of the American Association 
for the Advancement of Science; the American Historical Society, 
and a life member of the Connecticut Historical Society. 


MR. JAMES A. CONNELL, chief engineer of the Produce Ex- 
change Building, New York city, died on Sunday, January 3. He 
received his degree as mechanical engineer at Cooper Union. He 
was for a time engineer of the Tribune and Trinity buildings and 
tcok charge of the Produce Exchange twenty-one years ago, before 
the building was fully completed. At that time the building had 
only some elevator pumps and a gas system to be looked after, the 
steam being supplied from outside. He developed the plant until 
to-day it has a battery of boilers of 1,000 horse-power, its own steam 
and electric systems, and is to supply power to the new Maritime 
Exchange Building on Broad street. The electric system which Mr. 
Connell first equipped was one of the earliest in any building in 
New York. Besides caring for the Produce Exchange, Mr. Connell 
did much work outside as a consulting engineer. 
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ELECTRICAL SECURITIES. 

Up until the new year prices showed a considerable advance, 
and there was every evidence that the opening week of 1904 would 
show an improved condition in speculation in general. The record 
for the last week of the year, however, is contrary to that for the 
same period in any year since 1894. Prices show, in the main, 
reductions, and this, with the growing hopelessness of a peaceful 
settlement of the far-eastern difficulty, makes it probable that a 
January boom will not be in order. The money market during the 
week was comparatively easy, and. in fact, this condition is the 
only significant feature whieh gives the financial situation any 
encouraging appearance. It is not probable that the United States, 
on the whole, will suffer very seriously even if the Russian-Japanese 
contingency is carried to an extreme end. At the same time, it is 
possible that some of the largest foreign consumers of American 
products would be affected, and this would, in turn, affect the mar- 
kets of the United States. The chief cause for alarm would seem 
to be in the possibility of larger and richer Continental nations 
being brought into the conflict, owing to the trouble between Russia 
and Japan. 

A threatened industrial trouble of considerable dimensions has 
been averted by reason of the large number of employés of the 
United States Stcel Corporation accepting a reduction in wages. 
The effect of this resignation to a cut is expected to have consider- 
able influence with other companies of a like nature, on the part 
of employer and employé. 

The railroad earnings for the week were not as good as have 
been shown for some time, and it is probable that the next few 
months will show a decrease in tonnage. However, the large num- 
ber of industrial corporations entering the new year with extensive 
contracts to fulfil, and the prospect of very nearly as much demand 


as was enjoyed in 1903, render it unlikely that there will be any 


severe retrogression during the year 1904. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 2. 


New York: Closing. 
Brooklyn Rapid Transit.................008- 48% 
Consolidated GaS.......sssuesonenerssensro 191 - 
General Electri- .isancwxesueetueeeee easy 171 
Kings County Electric............... 00 eee 180 
Manhattan Flevated...........-......-008- 14114 
Metropolitan Street Railway............... 121 
New York & New Jersey Telephone. .......... 150) 
Westinghouse Manufacturing Company..... 180 


The increase in Brooklyn Rapid Transit earnings for the current 
six months to date, as compared with the corresponding time last 
year, has, it is said, passed the $700,000 mark. 

The directors of the New York & New Jersey Telephone Com- 
pany have declared the regular quarterly dividend of 114 per cent, 
and an extra dividend of 1 per cent, payable January 15 to stock- 
holders of record on January 5. 


Boston: Closine. 
American Telephone and Telegraph........ 124% 
Edison Electric Illuminating............... 233 
Massachusetts Electric. ......... 002 c eee eee 751 
New England Telephone...............000. 121 


Western Telephone and Telegraph preferred. 90 


Philadelphia : Closing. 
Electric Company of America.............. 8% 
Electric Storage Battery common.......... 59 
Electric Storage Battery preferred.......... 59 
Philadelphia Electric. ... 0... ce eee ee ee ee eee DK 
Union “Traction. 23. c.056eh sew ele eae ee 45° 
United Gas Improvement.................. $3 

Chicago: Cloaing. 
Chicago Telephone.............. 0.200 ce eeee 122 
Chicago Edison Light..............00. eee 145 
Metropolitan Elevated preferred............ 54 
National Carbon common.................. 21%, 
National Carbon preferred................. yt 
Union Traction common...............e005 T 
Union Traction preferred. .sesusessessresse. 30 
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TELEPHONE AND TELEGRAPH. 


PEKIN, ILL.—The Citizens’ Telephone Company has increased 
its capital from $10,000 to $75,000. 


VALLEY JUNCTION, IOWA—The Grimes Mutual Telephone 
Company has been granted a local franchise. 


GREENSBURG, PA.—The Greensburg town council has granted 
a franchise to the Pittsburg & Johnstown Telephone Company. 


WATERLOO, IOWA—The Iowa Telephone Company will start 
work in this city in the spring, laying conduits and rebuilding the 
system. 


LE RAYSVILLE, N. Y.—An extension of the Wyalusing & Camp- 
town Telephone Company’s line is contemplated from Herrickville 
to Le Raysville. ° 


MADISON, WIS.—The Badger Farm Telephone Company, of 
Milwaukee, has filed an ‘amendment, increasing its capital stock 
from $10,000 to $50,000. 


LITTLE ROCK, ARK.—The Southwestern Telephone Company is 
erecting two additional wires between Little Rock and Hot Springs. 
The lines will be brought via Malvern. 


MT. HOLLY, N. J.—The Farmers’ Telephone Company, of 
Moorestown, has been granted permission to construct and main- 
tain a telephone system in Delran township. 


COLUMBUS, OHIO—The Norwood Citizens’ Telephone Company, 
of Norwood, has been incorporated by P. H. Shortall, Charles M. 
Jones, Fred Fangman, S. W. Trout and John Cushing. 


CARLYLE, ILL.—The Central Union Telephone Company has a 
force of men stringing a new telephone line from Centralia to Col- 
linsville, where connection will be made with St. Louis. 


CANONSBURG, PA.—The Federal Telephone Company has fin- 
ished setting poles for a line from Canonsburg to McDonald. This 
will give the town direct communication with McDonald. 


LA CROSSE, WIS.—A new company has been organized by 
local capital, to be known as the La Crosse Interurban Telephone 
Company, which consolidates the La Crosse and Southeastern com- 
panies. 


ST. LOUIS, MO.—Articles of incorporation for the Hannibal & 
Ralls County Telephone Company have been forwarded to the sec- 
retary of state. J. I. Davidson, Dr. W. L. Birney and I. H. Harper 
are the incorporators. 


WAYNE, NEB.—The Wayne & Altona Independent Rural Tele- 
phone Company has elected the following officers: J. Livering- 
house, president; W. H. Gildersleeve, vice-president; F. Erxleben, 
secretary; M. Von Seggern, treasurer. 


WINSTON-SALEM, N. C.—Official information has been received 
here that the Bell and Interstate telephone exchanges in this city 
will be consolidated at once. The Bell company becomes owner of 
the consolidated plant, the Interstate retiring from the field. 


CHICO, CAL.—The Sunset Telephone Company has started the 
work of changing its telephone system in Chico. Instead of ten- 
party lines there will be only four-party lines hereafter. The sys- 
tem will be so adjusted that all the suburbs will have telephonic 
connections. 


DES MOINES, IOWA—A new independent telephone company 
has been chartered by the secretary of state, its purpose being to 
establish an exchange in J.eMars. The company has a capital of 
$25,000, and the following are the officers: president, A. C. College; 
secretary, I. S. Mahan. . 


CHATHAM, DEL.—Work on the extension of the telephone line 
from here to Chapel Hill is progressing favorably, and it is hoped 
to have speaking connection with the Hill in a short time. Con- 
nection with Durham and Raleigh is contemplated, upon the com- 
pletion of the line to Chapel Hill. 

SCRANTON, LA.—-The Cumberland Telephone Company has fin- 
ished stringing 18,000 feet of cable between Scranton and Pas- 
cagoula, and is stringing 12,000 feet at Moss Point, making 30.000 
feet in all, at an outlay of $40,000. The main cable contains 406 
wires and another cable 204 wires. 

WASHBURN, WIS.—The Bayfield County Telephone Company, 
which has been engaged in extending its lines to Bayfield and 
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Houghton, has completed the new line. This will give the company 
toll line facilities to all points on Chequamegon bay, to points along 
the Wisconsin Central Railroad and to Superior and Duluth. 


MONTREAL, CANADA—The Kamouraska & Temiscouata Tele- 
phone Company has completed a line running from Riviere du Loup 
to Quebec, and giving that place, as well as those located between 
the two points, communication with Quebec, and through a con- 
nection with the Bell Telephone Company, with all points in Que- 
bec and Ontario served by that company’s wires. 


COOPERSTOWN, N. Y.—At the annual meeting of the Butter- 
nut Valley Telephone Company G. C. Peck, George Whitman and 
Edward Brewer were reelected directors. The old officers were also 
reelected, as follows: president, G. Clayton Peck; vice-president, 
D. I. Laurence; secretary, George Whitman; treasurer, E. B. Car- 
penter. The officers reported the completion of the line to New 
Berlin. 


RALEIGH, N. C.—The Capital City Telephone Company has 
been chartered to effect a merger of the Interstate and the Bell 
telephone exchanges of this city. The authorized capital is $200,- 
000, and the incorporators are W. T. Gentry, D. I. Carson, J. W. 
Crews, Hunt Chipley, of Atlanta, on the part of the Southern Bell 
Company, and J. S. Carr, L. A. Carr and W. W. Watts, on the part 
of the Interstate company. 


POND CREEK, O. T.—The Oklahoma & Kansas Telephone Com- 
pany’s rural lines are being rapidly extended to all parts of the 
county and into adjoining counties. There are now rural connec- 
lions with Medford, Jefferson, Pond Creek, Kremlin and all post 
offices in the west part of the county, and within sixty days there 
will be rural connections with every town and post office in Grant 
County; also with several towns in Kay and Garfield counties. 


CAMDEN. ME.—At the meeting of the telephone committees 
held in Rockport recently the matter of organizing a people’s tele- 
phone company was discussed, and the general opinion was the 
desirability of securing as large a number of incorporators as pos- 
sible to back such a company. It was decided to fix the capital 
stock at $100,000. After a sufficient number of incorporators has 
been secured a meeting will be called and further organization 
effected. 


SCHENECTADY, N. Y.—The Glen Telephone Company, through 
the service of the Home Telephone Company, with which the former 
was recently connected, will now offer long-distance connections 
with the following cities: Albany, Ballston, Castleton, Cohoes, 
Waterford, Fair Haven, Fort Edward, Glens Falls, Granville, Me- 
chanicsville, Sandy Hill, Saratoga, Schenectady, Stillwater, Ticon- 
deroga, Troy, Warrensburg, Whitehall, N. Y.; Poultney, Putnam 
and West Haven, Vt. ° 


NEW YORK, N. Y.—Manhattan capitalists connected with the 
New York & Long Island Telephone Company have bought out the 
Seaboard Telephone and Telegraph Company, capitalized at $50,- 
000 and operating lines between Rockaway Beach and Arverne and 
Newtown and Long Island City. The officers of this company are 
the following: president, Dr. Carl Schmuck, of Lawrence; vice 
president, John Adikes, of Jamaica; treasurer, S. R. Smith, of Free- 
port; secretary, Andrew McTigue, of Far Rockaway. Delay in 
securing permits to repair the broken-down lines of the company 
caused the scheme of reconstruction to be abandoned, but now that 
the lines have been merged with the larger concern, it is believed 
that a complete renovation will be brought about. The change will 
give Nassau County telephone connection with the city, and lower 
rates have been promised. 


DALLAS, PA.—At a meeting of the directors and stockholders 
of the Centremoreland Telephone Company and of the Lake & Leh- 
man Telephone Company the matter of extending the wires of the 
latter company to Dallas and connecting with the former was dis- 
cussed. It was decided to put up a wire and join the two com- 
panies at the Dallas exchange, and-thus make connection with the 
Bell long-distance lines at Kingston. The erection of this link will 
give the people of Lehman, Pike’s Creek, Sweet Valley and other 
towns in that region not only a connection with Dallas, but will 
give them access to the long-distance service of the Bell lines at a 
minimum cost. It is also stated that the Farmers’ Telephone Sup- 
ply Company, which operates lines through the region around Ben- 
ton, Columbia County, will extend the wires to connect with the 
Lake & Lehman Company’s wires, thus giving its patrons a through 
service from Benton to Tunkhannock, 
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ELECTRIC LIGHTING. 


LONG PINE, NEB.—Arrangements have been completed for the 
installation of an electric light plant here. 


HICKSVILLE, N. Y.—The Nassau Electric Light and Power 
Company has extended its system to this village. 


MILWAUKEE, WIS.—The village board of West Allis has au- 
thorized the town clerk to advertise for electric lighting bids. 


SAN ANTONIO, TEX.—The proposition for a municipal electric 
light plant has been defeated by a vote of 372 for and 1,277 against. 


ALTOONA, PA.—The new plant of the Citizens’ Electric Light, 
Heat and Power Company has been put in operation. It cost 
$115,000. 


YORK, PA.—At the spring election the residents of New Free- 
dom borough will vote on the question of erecting an electric light 
plant and public waterworks. ’ 


BAY CITY, MICH.—The council has adopted a resolution in- 
structing the city attorney to prepare an ordinance permitting the 
city to engage in commercial electric lighting. 


READING, PA.—It is stated that merchants and business men of 
the town are about to organize a new light company, to be known as 
the People’s Light, Heat and Power Company. 


DANBURY, CT.—The Danbury & Bethel Gas and Electric Light 
Company has completed the installation of an up-to-date plant, and 
has replaced the street lights of the city with 129 new style enclosed 
arc lamps. 


BLIZABETHTOWN, N. Y.—It is stated that Daniel French Payne 
is preparing to install an electric light plant for the purpose of 
lighting the villages of Wadhams Mills and Westport, and possibly 
Fort Henry. 


BROOKLYN, N. Y.—The Sea Cliff village board has voted to 
enter into a contract with the Nassau Electric Light and Power 
Company to furnish the village with light for three years, beginning 
January 1, 1904. 


MAYSVILLE, KY.—According to plans submitted, the water- 
works and electric light plant proposed to be built at Augusta will 
cost a total of $47,000, 311,000 for the electric lights and $36,000 
for the waterworks. 


CHATTANOOGA, TENN.—The Chattanooga city council bas rati- 
fled the transfer of the property of the Chattanooga Light and Power 
Company to the Chattanooga Electric Company, recently organized 
with a capital of $100,000. 


AKRON, N. Y.—At a special election held for the purpose of 
voting on the question of bonding the village for the purpose of 
installing a municipal electric light plant, it was decided to issue 
bonds to the amount of $10,000. 


EL ORO, MEXICO—A new and powerful electric plant is to be 
installed as soon as possible at the Dos Estrellas mine, in El Oro 
camp, state of Mexico, the same being necessitated by the recent 
enlargement of the mill and works. 


MOUNDSVILLE, W. VA.—The city council has granted the 
Moundsville Electrical Company a franchise for twenty-five years. 
The company contemplates making many improvements to its plant, 
to meet the increased demands made upon it. 


TRUCKEE, CAL.—The Truckee Electric Light and Power Com- 
pany will install an additional dynamo of 200 horse-power, capable 
of furnishing 2,400 incandescent lights. The town will have a day 
and night service when the new plant is completed. 


BUFFALO, N. Y.—The trustees of the city and county hall 
recommend that an electric lighting plant be installed in the city 
and county building. It was stated that a complete plant could be 
established in the city and county building for $45,000. 


SCHOOLCRAFT, MICH.—The municipal lighting plant has gone 
into commission and the streets are now lighted with twenty-seven 
arc lamps. Commercial lighting has been inaugurated, with about 
100 lights installed in various business places and residences. 


WESTERLY, R. 1.—The control of the Westerly Gas and Electric 
Light Company has passed into the hands of gentlemen who are 
identified with the promotion of the Westerly & Hopkinton Railway 
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Company. It is the plan of the promoters to combine the railroad 
and lighting business. 


NORTH YAKIMA, WASH.— The Yakima Water, Light and Power 
Company's plant has been sold to Robert E. Strahorn, of Spokane, 
for a price said to be in the neighborhood of $400,000. Mr. Strahorn 
represents a company of men who own other plants of the same 
kind in the Northwest. 


SCHENECTADY, N. Y.—The city has entered into a contract 
with the Schenectady Railway Company for street lighting, whereby 
the latter will furnish light at the rate of twenty-two and five tenths 
cents per lamp per night. The contract is to run for three years 
from December 31, 1903. 


GREENFIELD, MASS.—The Greenfield Electric Light and Power 
Company is erecting new machinery at its plant. A new boiler is 
being set up, and a new engine of 750 horse-power, with possibly 
one of 250 horse-power, will be added. A 500-horse-power synchro- 
nous motor will be installed also. 


CHILLICOTHE, MO.—The new light contract between the city 
and the People’s Gas and Electric Light Company, which was drawn 
up at a recent council meeting, has been accepted. The contract 
dates from November 12, 1903, and continues for one year. It calls 
for fifty or more arcs, at a cost of $65 per annum for each light. 


CLARKSBURG, W. VA.—The secretary of state has chartered 
the Shinnston Light and Water Company, of Shinnston, W. Va., to 
erect, maintain and operate a waterworks and sewerage system, with 
a capital of $10,000. The incorporators are F. M. Powell, L. J. 
Rowand, Edward Short, John Lowe, Shinnston, W. Va.; J. R. Miller, 
Elmira, N. Y. 


GENEVA, N. Y.—The bcard of aldermen has entered into a five- 
year contract with the Geneva Power and Light Company. The 
company is to receive for its services a minimum amount of $8,925 
annually, the contract to run from January 1, 1904. The rate for 
arc lamps is $75 per year, and the rate for incandescent lamps (each 
of thirty-two candle-power) is $20 per year. 


ALBANY, N. Y.—A certificate has been filed with the secretary 
of state, announcing that the Long Island Electric Light Company 
has increased the number of its directors from three to five and the 
amount of its capital stock from $5,000 to $500,000, consisting of 
shares of $50 each. The company’s directors include Willard Young, 
Charles R. Mitchell, J. H. Williams, A. S. Niven and D. MacNiven. 


MONTGOMERY, ALA.—The Alabama Electric Light and Power 
Company has filed with the secretary of state a certified copy of its 
articles of incorporation, so as to do business in this state. C. G. 
Abercrombie, of this city, is president, and H. C. Davidson, also of 
this city, is secretary. The purpose of this corporation is the fur- 
nishing of electric lights and power for lighting the city of Opelika 
and other towns and cities in this state and the state of Georgia. 
The capital of the company will be $50,000. 


SYDNEY, N. S.—It is stated that the entire capital for the United 
Towns Electric Company, of Newfoundland, amounting to $30,000, 
has been subscribed. This company, which was incorporated at the 
last session of the Newfoundland legislature, was organized for the 
purpose of constructing an electric light and power line between 
ihe towns of Harbor Grace, Carbonear and Heart’s Content, a dis- 
lance of eighteen miles. The energy will be developed by a fine 
water power situated outside of Carbonear. The provisional direc- 
tors are Judge Penny, Carbonear, president; Judge Seymour, Messrs. 
Munn and Travis, of Harbor Grace; W. Bellamy, Heart’s Content; 
Mr. Duff, Carbonear. 


HATTIESBURG, MISS.—The business men of Hattiesburg, Miss., 
are considering a proposition to establish an electric plant for 
power and lighting service. It is stated that at least fifty per cent 
of the capital stock of any company would be subscribed locally, if 
an experienced light and power man could formulate plans for a 
plant. There is a good stream of water at this place, on which a 
site could be planned for the development of a water power station. 
There are five planing mills, one mill, two ice factories and one sash 
and door factory already established. Hattiesburg is also the ter- 
minus of one railroad, and another road will soon start to that place 
from Scranton, Miss. There are also a number of lumber companies 
within a near distance, and the town is situated strategically with 
reference to Gulfport, Mobile and New Orleans. 
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INDUSTRIAL ITEMS. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, New York, Buffalo and Chicago, is sending out its new 
catalogue No. 15, in which is listed a complete line of fuses. Cata- 
logue will be sent on request. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., will be 
pleased to send a descriptive circular relating to its latest ideas in 
telephones of all kinds. These circulars also give full details of the 
new Dinsmore automatic telephone for intercommunicating work. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has issued January, 1904, number of “Graphite,” which contains 
interesting articles such as ‘Value of Graphite in the Preservation 
of Threaded Fittings,” “Graphite for Boiler Plugs,” “The Relations 
of Oil and Graphite,” etc. — 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is calling 
attention to its “I. X. L.” weatherproof slow-burning and slow-burn- 
ing weatherproof wires. These wires, the company says, are meeting 
with a popular demand, and the company will be pleased to send 
prices, samples and full information concerning them to any one 
interested. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, has outlined for 1904 a specially attractive series 
of its calendar cards, which give each month a portrait and 
biography of the great men of science and engineering. The series 
for 1904 includes biographies of Lodge, Edison, Spottiswood, Blon- 
dell, Steinmetz, Siemens, Bell, Pupin, Sprague, Henry, Crookes and 
Tesla. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
a phenomenal increase in its socket business. This popular de- 
mand the company attributes to the uniformity of its automatically 
produced devices. Special attention is being called at the present 
time to an improved form of Dow adjuster. This takes the place 
of kinks or knots in the cord, and allows of the rolling of the 
surplus cord entirely within a metallic casing. The lamp can be 
adjusted at any position desired, the same as a curtain. 


THE PHELPS COMPANY, Detroit, Mich., maker of the “Hylo” 
incandescent lamps, has decided to make the “Hylo” lamp adver- 
tise itself, which has been accomplished by taking a contract for 
several thousand of its self-flashing “Hylo” lamps to be used in the 
bull’s-eye signs put out by the Anheuser-Busch Brewing Association. 
Within the last week the principal selling agencies of the “Hylo” 
lamp have received a bull’s-eye sign made of richly colored glass. 
The Phelps company believes in this kind of advertising. 


THE F. BISSELL COMPANY, 226-230 Huron street, Toledo, Ohio, 
is distributing a number of bulletins for use in its perpetual cal- 
endar. These bulletins are descriptive of telephone booths and 
apparatus, incandescent lamps, motor starters and controllers, knife 
switches and switchboard fittings, electroliers and chandeliers. Any 
one who has started this perpetual catalogue should write for these 
bulletins immediately and bring it up to date. Otherwise the com- 
pany will be pleased to supply any one desiring it with a complete 
catalogue. 


THE POWER AND MINING MACHINERY COMPANY, 52 Wil- 
liam street, New York city, manufacturer of American Crossley gas 
engines and Loomis-Pettibone gas producers, is distributing a pam- 
phlet descriptive of the power plant of the Moctezuma Copper Com- 
pany, at Nacozari, Sonora, Mexico. This is a reprint of a paper 
read by Mr. John Langton, New York city, before the American 
Institute of Mining Engineers, at the New York meeting, October, 
1903. The company gets out a number of attractive catalogues, 
which are of value to engineers interested in gas plants. These 
catalogues will be sent upon request. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., will be 
pleased to send its catalogue No. 20 to any one interested in elec- 
trical apparatus. The latest developments in fuses are illustrated 
and described in this catalogue. A cartridge fuse, made in any 
capacity from three amperes to thirty amperes, and listed at 125 
and 250 volts, is shown; but the company is now preparing to sup- 
ply orders in the same capacity for 500-volt fuses. This is a Mc- 
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Bride fuse of the enclosed type, being of the regular cartridge form 
with the fuse enclosed. From each end of the cartridge is a soft 
copper wire, which adapts the fuse for any style of connection on 
any cutout, switch, panel-board or switchboard. 


THE PARDRIDGE SHADE AND REFLECTOR COMPANY, 
Chicago, Ill, is enjoying a brisk demand for its reflectors. This 
company is being rushed to its fullest capacity to turn out orders, 
the demand being far in excess of the supply. The company’s offices 
at 183 Dearborn street, Chicago, are being enlarged. This is neces- 
sary, because of the increased demand for its output, and also be- 
cause of the company having received the agency for several new 
and valuable electrical specialties. These specialties the company 
expects to place on the market in the near future. It announces 
that the representatives of several foreign governments are request- 
ing quotations on large quantities of its specialties. 


THE ALLISCHALMERS COMPANY, Chicago, Ill., is the ex- 
clusive agent for the Nurnberg gas engine. This is a four-cycle 
double-acting machine for all power purposes, and operates with 
the greatest efficiency and highest economy. The engine is built in 
units from 130 to 6,000 horse-power, and operates with natural, 
producer, coke oven, blast furnace and illuminating gas. The Allis- 
Chalmers Company has acquired the exclusive rights to manufacture 
this machine for the United States, Canada and Mexico. The appa- 
ratus has been thoroughly tested in large units, and has been 
brought to a state of perfection in which it will answer with abso- 
lute reliability the most exacting demands for power generation. 
The company will be pleased to send full information concerning 
the installation of complete gas power plants. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
sending out price lists Nos. 5113 and 5114 of “Edison” miniature 
incandescent lamps, price list No. 5117 of principal repair parts for 
form 8, direct-current multiple enclosed arc lamps, price list No. 
5118 of “Thomson” recording wattmeters, flyers Nos. 2119 to 2124 
inclusive, bulletins Nos. 4348 to 4351 inclusive, marine supply cata- 
logue No. 7584, a very interesting booklet entitled “Fifteen Years’ 
Experience in Transformer Manufacture,’ a valuable book illus- 
trative and descriptive of the “Thomson” recording wattmeter, 
which is a meter that can be used for alternating or direct current, 
and a very pretty book illustrative and descriptive of the General 
Electric Railroad at Schenectady, N. Y. The publishing department 
of the company wil] be glad to send the above matter on request. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., 
manufacturer of the Allen soldering compounds and commutator 
lubricant, is placing on the market two new metal polishers, espe- 
cially designed for work in the electrical field. The green polish 
is for very fine work, such as on silver, gold, cut glass, and where 
a safe polish, warranted not to scratch or in any way injure the 
surface, is needed. The red polish is for brass, nickel and rapid 
work, where it has been extremely hard to remove the tarnish. 
The green polish will brighten all surfates and does a finer work 
than the red, but not so rapidly. Descriptive circulars and prices 
will be sent on application. The company calls attention to a recent 
testimonial regarding its soldering sticks from Newfane, N. Y.: “L. 
B. Allen & Company, Chicago, Ill.—Since receiving your sample 
Allen soldering stick I have discarded every other. It is all you 
claim for it, and more. I get my supplies from H. I. Sackett, Buf- 
falo, who handles your goods.” 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Scranton, Pa., quotes the following from the St. Thomas (Ontario) 
paper, under the title of municipal ownership: “The first year’s 
working of the street railway as a municipal service has resulted in 
a practical balancing of accounts, which, in view of the fact that 
the system has been transformed into an up-to-date one, is con- 
sidered satisfactory. The total number of passengers carried was 
359,190, and the total received for fares, $13,934.52. The actual 
receipts were $14,603, only $136.43 less than the expenditure.” It is 
interesting to note that a student of the International Correspond- 
ence Schools, Mr. Charles Johns, is manager of the St. Thomas 
street railway. He enrolled with the correspondence school in June, 
1899, at the age of twenty-three, while employed as a machinist, 
and he states that he has derived much benefit in studying his 
course and bound volumes in connection with his practical work, 
and that his progress is largely due to that study. 
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WANTED—A GOOD IGNITER. 

It not infrequently happens that, in any new development, 
some minor detail gives more trouble than all the rest of the 
In this respect, automobiles are notably weak in 
two points. Tire troubles are probably responsible for the 
greatest number of breakdowns, and the tire itself requires con- 
stant watching and care. The other weak point is the apparent 
lack of an entirely reliable igniter. At the recent motor car 
trials, held in London, England, in September, under the aus- 
pices of the Automobile Club of Great Britain and Ireland, no 
fewer than forty-one per cent of the cars that stopped did so on 
account of trouble with ignition. 


apparatus. 


THE POSSIBILITIES OF AN ALTERNATING-CURRENT 
RAILWAY SYSTEM. 


Until the single-phase alternating-current motor was seriously 
proposed, discussions on electric railway operation dealt with 
roads intended for passenger traffic only, where the conditions 
approximated the problem presented by a large city. There were 
many passengers to be hauled; numerous stops to be made, and 
a fast schedule of many trains was to be maintained. These 
are the conditions under which the direct-current motor has been 
most successful, because traffic must be heavy in order to pay 
dividends on an expensive installation. There have, it is true, 
been a number of interurban lines which differ considerably in 
their method of operation from city traction systems; but in all 
cases a number of important points, between which there is a 
good deal of travel, are connected together. A notable change 
in conditions has been brought about by the development of the 
alternating-current motor, due primarily to the fact that it makes 
feasible the operation of long lines from a single central station. 
In the alternating system, the substations become merely trans- 
former houses, and current can be collected from the working 
conductor at a voltage four or five times as high as that now in 
use for direct-current motors, thus reducing enormously the 
amount of copper required for the line. 


Alternating-Current System Cheaper than the Direct-Current System. 


This advantage of the alternating system, as compared with 
the direct-current system, was brought out in a paper read by 
Mr. P. M. Lincoln at a recent meeting of the electrical section 
of the Canadian Society of Civil Engineers, and which appeared 
in the ELecrricaL Review for December 19. At the same meet- 
ing Mr. A. If. Armstrong discussed the suitability of the alter- 
nating-current motor for handling freight, in a valuable paper 
which is given in full in this issue. Mr. Armstrong assumes, 
first, certain classes of service, and computes the cost of opera- 
tion by steam. He then computes the cost of installing electrical 
systems which could handle the traffic, and endeavors to show 
that the saving effected in operation by the latter, as compared 
with steam, would, in nearly all cases, pay a satisfactory rate 
of interest on the cost of the electrical equipment, besides bring- 


ing the advantages which go with electrical operation. 


Alternating-Current System Compared with Steam. 


To make the discussion fairly general, trains varying in 
weight from 250 to 2,000 tons are considered, and schedules of 
five, ten and twenty trains each way per day are assumed. The 
electrical system gains, first, in the fuel consumption. In a cen- 
tral station the most economical generating plant may be in- 
stalled and a high efficiency may be attained in a high-tension 
distributing system. The electric locomotive gains also in the 
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labor account; as a crew working ten hours a day will be in 
actual service on a steam road not more than forty or fifty per 
cent of the time. With electricity eighty-three per cent of the 
time will be spent in actual service. Other items of supplies 
and repairs are considered, and curves plotted for both the steam 
and electric systems. A comparison of the two curve sheets 
shows that operation by the alternating-current system is more 
economical in all cases, except for trains of 2,000 tons at high 
speeds; the advantage of operating electrically being the more 


marked the greater the cost of fuel. 


The Saving Effected by Electrical Operation. 

The gain from electrical operation is greater for light than 
for heavy trains. It increases with the number of trains moved 
per day, but decreases with increase in speed. Thus, with coal 
at $2 per ton, and with twenty trains of 250 tons, running at an 
average speed of ten miles an hour, the saving would amount to 
interest of 34.5 per cent upon the electrical investment. For ten 
trains a day it would be 18.3 per cent, and for five trains a little 
more than nine per cent. For 2,000-ton trains the correspond- 
ing figures are.8.9 per cent, 8.48 per cent and 5.75 per cent. 
At high speeds the saving effected by the electrical equipment 18 
less; but, as stated above, except for very heavy trains, running 
at more than twenty miles an hour, the electrical system is the 
cheaper to operate. 


Electrical Operation Feasible. 

From these figures it would seem that it is not only possible 
to-day to move both the passenger and freight trafhe of prac- 
tically all our steam roada; but, what is more important, the re- 
placing of the steam locomotive by the electric would, at least 
on a large number of roads, pay a handsome profit on the cost of 
the electrical apparatus. The conditions assumed for the elec- 
trical installation are quite conservative, and it is very prob- 
able that, should the work be undertaken, higher voltages and 
longer distances of transmission from the power station than 
those contemplated in the paper would be adopted. This would 
enable the electrical system to make a better showing than that 
given in Mr. Armstrong’s paper, and would considerably reduce, 
if not reverse, the advantage of steam locomotives for hauling 
the heaviest trains at high speeds, and also would probably make 
profitable its use on roads where there are not more than five 
trains per day. While, under the conditions assumed, electrical 
operation of such roads is cheaper than steam, the interest on 
the investment is found to be not more than four to seven per 
cent, which would hardly pay. The electrical system would, of 
course, bring other advantages, such as making practicable the 
distributing of the locomotives throughout the train, and doing 
away with tenders, turn-tables and other accessory appliances 
necessary in steam operation. Mr. Armstrong has made a strong 
argument for the alternating-current traction system as applied 
to steam railroads, and it is probable that the present year will 


be noteworthy for the development made in this direction. 
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GAS PIPES IN CITIES. 

Severe touches of winter, such as that of the past week, 
cause disturbances in nearly all public utilities, but the diffi- 
culties encountered by any one are not sufficient for its whole- 
sale condemnation by those interested in competing industries ; 
though competing companies would be foolish not to learn what 
they can from the troubles of their rivals. During the past 
winters, before wires were put underground, the electrical utili- 
ties had their full share of trouble, and they were forced to 
better, though more expensive, methods of distribution, in large 
cities, with the result that they are now comparatively independ- 
ent of the weather. On the other hand, the intense cold inter- 
fered, to a considerable extent, with the distribution of gas 


for light and heat. 


Injury to Pavement. 

There is another objection to the use of gas in cities, and 
which seems to indicate that the gas-distributing systems are not 
as well constructed as they should be. It seems to be im- 
possible, with the present system of laying pipes, to prevent 
leaks in gas mains; and when this occurs in the streets, to get 
at the pipes the pavement must be torn up, not only with an 
annoying interference to traffic, but with much injury to the 
pavement, as the patch made when the paving is relaid never 


seems to be as good as the original. 


Danger of Explosions from Leaks. 

There is, too, a danger in the use of gas, though how seriou: 
this is it is impossible to say, as it has only recently been recog- 
nized. An examination last summer of the air in a large num- 
ber of theatres in New York showed, in certain cases, that gas 
had accumulated to the amount of one-half of one per cent to 
two per cent of the air, and this occurred when all the ventila- 
tion that could be obtained was sought. An explosive mixture 
is reached when from between six and seven per cent of gas is 
found in the air; and if, during the summer, it was possible for 
gas to collect in places to the extent of two per cent of the air, 
it does not seem impossible that a similar leak into a house 
during the winter, when all but a few outlets are closed, might 
reach an explosive concentration. Is it not possible that cer- 
tain mysterious fires may have been due to this cause? A 
lantern used in a search for the leak or a burning match thrown 
carelessly into a corner would be sufficient to cause an explo- 
sion or start a fire under such conditions. 


The Proper Field for Gas. 

How long will it be before the gas companies are forced 
to better methods of distributing their product, and how long 
will it be before the use of gas is restricted to its proper place— 
The electric light, if in- 
stalled according to the rules of the fire underwriters, is, with- 
out doubt, the safest of all artificial illuminants; but it is out 


that is, for heating and cooking? 


of the question, at the present time at least, to use electricity 
largely for heating and cooking. ‘This is the field that the gaa 
companies should make their own. But those interested should 
see that all possible precautions against leakage are taken, and 
that the system be made as safe as it can be. 
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LIGHTNING ARRESTERS. 

There are several problems which confront the electrical 
engineer to-day, and which as yet seem far from being settled 
satisfactorily to all concerned. One of these, it need hardly be 
said, is that of electrolysis of buried metallic structures, caused 
by stray currents. Opinions differ widely, not only as to the 
amount of destruction which is going on to-day, but also as to 
the proper method of diminishing or preventing it, one side 
advocating a construction which would make the buried metals 
as perfect electrical conductors as possible, and the other side 
going to the other extreme and advocating breaking the struc- 
ture into sections, so as to make it a path of high resistance for 
the current. Over the question of protection against lightning, 
opinions differ just as widely, but this problem presents a differ- 
ent aspect, in that an engineer is concerned in protecting his 
own machinery against lightning, while, in general, it is the 
apparatus of some other company which is liable to injury from 
electrolysis. | 
Protection Against Lightning Not Always Thought Necessary. 

Methods of protecting against lightning or cme: dis- 
charges vary from those making use of elaborate apparatus, 
often installed at many points along the line, to those in which 
no such devices are employed. ‘The practice adopted for any 
particular installation is, of course, dependent upon local con- 
ditions, as well as upon the belief of the engineer in the efficacy 
of such devices. In some installations the location of the circuits 
may be such that there seems to be no need of protection, and 
where the use of lightning arresters would not only call for an 
apparently unecessary expense, but they might become a decided 
nuisance. On the other hand, lines carried over high ground 
are particularly exposed to such atmospheric disturbances, and 
some method of preventing damage to the station equipment is 
essential. 

Methods of Protection Against Lightning. 

Many means have been proposed for preventing lightning 
or other atmospheric disturbances from reaching the electrical 
machinery. In the earlier types of lightning arrester used on 
telegraph and telephone lines, a small air-gap, connected to a 
grounded circuit, was provided, which offered an impassable 
gap to the line voltage, but which could be jumped by the high 
pressure of the atmospheric disturbance. While the actual 
amount of protection afforded to the apparatus by this means 
may be questioned, there was no disastrous secondary effect such 
as was found to take place when the device was adopted in an 
enlarged form for protecting light and power circuits. In these 
cases, once the air-gap had been bridged by a spark, an arc may 
be formed by the line voltage, which must be broken. This has 
been accomplished by causing the line current, in passing 
through the grounded circuit, to excite an electromagnet, which 
opens a switch; or the expansion of the air heated by the are 
may be made to accomplish the same purpose. Such mechanisms 
are usually automatic and reset themselves. 

Non-Arcing Arresters. 

In the types of arrester just mentioned the line voltage was 

allowed to form an arc, and the passage of the current to the 


_ of water allowed to drip on the conductors. 
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ground was made to open the switch. Another type of arrester 
prevented the are being formed by using certain alloys as ter- 
minals for the spark-gap. In this type the discharge to the 
ground of the atmospheric charges across small air-gaps docs 
not leave a conducting column of vapor, and consequently the 
line voltage docs not establish an arc. A third type of arrester 
consists merely of providing a high-resistance path between the 
line and the ground. As the quantity of electricity involved in 
a lightning discharge is small, this high resistance provides an 
ample path. On the other hand, there is a continual leakage of 
current from the line to the ground ; but this may be made small. 
Use of Kicking Coils. 

In using any apparatus of the types described, the path of 
least resistance to the lightning must be across the arrester and 
not through the machine. This is accomplished by adding in 
the line, between the arrester and the machine to be protected, 
an inductance or kicking coil, which, due to the high frequency 
of the lightning discharge, offers a high impedance to it, while 
imposing but a small impedance to the line current. However, 
a high inductance is always present in the electrical apparatus 
itself, and, in many cases, this is relied upon to turn aside 
the discharge, no kicking coil being thought necessary. 

Series Arresters. 

The types of apparatus thus far considered may be classed 
as those which provide a circuit to the ground, in shunt with 
the station. There is a type which is connected in series with 
the line, but which forces the discharge to take a shunt path. 
In this, a path of high conductivity is provided for the line cur- 
rent; but, by furnishing suitable discharge gaps, and by the use 
of a magnetic field, the atmospheric charge is thrown out with- 
out causing the formation of an arc. In another ingenious sys- 
tem, the line is kept discharged of atmospheric charges by means 
The latter device is 
extremely simple, but it has been used, it is said, with much 
SUCCESS. 

The Utility of Lightning Arresters. 

The results obtained by the use of these differing types of 

apparatus are as varied as the types themselves. Some cngineers 


report complete immunity from damage due to atmospheric 
discharges; others are but little affected, and others, again, 
hold that there is no sure method of preventing damage. How- 
ever, data are accumulating and experience is teaching, and 
every year we learn a little more about the nature of atmospheric 
electricity and make some progress toward the definite solution 
of this troublesome problem. 


MEASUREMENT OF SMALL RESISTANCES. 

We call attention to the series of articles which ends in this 
issue of the ELectricaL Review, entitled “Accurate Measure- 
ment of Small Resistances with the Kelvin Double Bridge.” This 
appeared first in the Zeitschrift für Instrumentenkunde, and is a 
communication by Herren W. Jaeger, S. Lindeck and H.. 
Diesselhorst to the Physico-Technical Reichsanstalt. It has 
been translated and slightly abridged by Dr. Morton G. Lloyd. 
This serial gives, we believe, the most satisfactory and complete 
discussion of this valuable method of measuring small resist- 
ances that has yet been published. 
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THE ACCURATE MEASUREMENT OF 
SMALL RESISTANCES WITH THE 
KELVIN DOUBLE BRIDGE—IV.' 
(Concluded.) 


BY W. JAEGER, S. LINDECK AND H. DIES- 
SELHORST. 


COMPARISON OF TWO COILS IN THE RATIO 
1 : 10 (0.00001 oHM wiTH 0.0001 
OHM). 

Comparisons in ratio 1 : 10 occur prin- 
cipally in the determinations of the stand- 
ards, and since the ratio coils can not be 
interchanged, they require very accurate 
knowledge of a, b x and B. 

The present example involves the 
smallest resistance which has as yet been 
accurately measured in the Reichsanstalt. 
This resistance (0.00001 ohm No. 712) is 
made of cast? manganin, and is intended 


Fic. 5.—ARRANGEMLNT OF CONNECTION OF 
KELVIN DouBLE BRIDGE IN COMPARISON OF 
Two CorLs 1N THE Ratio 1 : 10. 


for use in the measurement of heavy cur- 
rents.2 Its adjustment is only approxi- 
mate, as the manufacturer (O. Wolff, 
Berlin) did not at that time have the ap- 
paratus necessary for the adjustment of 
such a small resistance. 

Fig. 5 shows the connections. Resist- 
ances a and « are each ten ohms; b and 
B, each 100 ohms. 64 ani ĝ are each 
shunted by a box of precision resistances. 
The connecting resistances, which form 
part of the ratio arms (the potential leads 
of the coils being compared, together with 


1Communication from the Physico-Technical Reichs- 


anstalt. Abridged translation from GEA ii In- 
strumentenkunde, by Morton Githens Lloyd, Ph.D. 

2 Cast manganin is no longer used by O. Wolff, as 
sheet manganin is much easier to adjust. 

3A description of this resistance is given by K. 
Feussner, ktrotechnische Zeitschrift, xvi, p. 861 (1895.) 
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the cables completing the connections) 
were determined by galvanometer deflec- 
tions, as was also d. The values to be 
included in a, b, x, B were respectively 
523, 621, 321, 403 microhms. d was 
eighty microhms, or eighty times as large 
as the resistance being determined, so that 
an error in the auxiliary arms would great- 
ly influence the result. Since the small 
resistance is adjusted to only about one 
per cent, shunts of 10,000 ohms each from 
the resistance boxes must be applied to b 
and 8, and interpolation is accomplished 
by changing both shunts to 20,000 ohms. 
A du Bois-Rubens shielded galvanom- 
eter of fifty ohms’ resistance (two coils 
of 100 ohms in parallel) was used, with 
scale three metres distant. The current 
was about 150 amperes. The observations 
follow. They were made by two observers 
in quick succession. 
Galvanometer 
reading for shunt of 


Current. eee Tempera 
10,000 20,000 
Direct..........| 539.9 580.6 | A= 18.75 
Reversed....... 588, 2 547.2 
Difference....| — 48.3 | +38.4 | B= 20.15 
Repeated. a= 200 
Direct... .......] 539.2 581.4 ; 
Reversed.......; 588 0 547.1 | è = 20.0 
Difference....; — 48.8 | +34.8 | æ = 19.95 
Mean.......... — 48.55 | 438.95 | 2 = 19.9 


Taking the temperature coefficients into 
account, and including the connecting 
resistances, we have 

for shunt 10,000 ohms. 


+ = 0.1010143, defective = — 48.55. 
for shunt 20,000 ohms, 
5 = 0.1005142, defective = — 33.85. 


A difference in A of 0.0005001 gives 
deflection of 82.4. 


The value of F corresponding to zero 


deflection is hence 


a 48.55 

— = 0.1010143 — `=- 0.000501 = 

b 82.4 

0.1007196. 
The correction is again very small, as a 
I 
is nearly equal to = 
_ 0.000080 1 
0.0001 *1+4 0.101 

(0.1010133 — 0.1010143) = — 0.0000007 


and * — 0,1007203. 


I1I—ANOTHER METHOD OF CONSIDERING 
THE CORRECTION TERM. 

In the two examples given, the correc- 

tion term & has been calculated, which re- 
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quired a knowledge of all the quantities 
appearing in it. ‘There is yet another 
method, which also requires an auxiliary 
observation, but which obviates the meas- 


urement of d, provided the ratios 7 and 


zx 
B are known. 


The principal measurement is made in 
exactly the same way as described in the 
above example; that is, the galvanometer 
deflection is observed, and then the change 
of deflection for a given simultaneous 
change in both main and auxiliary ratios. 
The auxiliary measurement consists in 
repeating the reading while only the 
auxiliary ratio B is changed by a definite 


amount E, say, 0.1 per cent. The change 
in the galvanometer deflection is propor- 
tional to E. It is then easy to calculate 
what change would have been made in the 
deflection for the principal measurement, 
if g had been exactly equal to Mak- 
ing this correction to the original defiec- 
tion takes account of the correction term, 
and the further calculations are made just 
the same as for the ordinary Wheatstone 
bridge. This method leads to the same re- 
sult, within the limits of accuracy of the 
observations, as those used in the above 
examples, as shown by repeated checks. 
The small change in the auxiliary ratio 
and the observation of the corresponding 
change in the galvanometer deflection are 
also valuable in getting one’s bearings be- 
fore beginning a measurement. For in- 
stance, in comparing two resistances of 
value 0.1 ohm it will be found that, in 
spite of great sensibility of the appa- 


ratus, a change of 0.1 per cent ing alone 


will not produce a noticeable effect on the 
galvanometer. The work can consequently 
be simplified by leaving the auxiliary ratio 
coil U (Fig. 4) always set upon contact 
2 and always in the one position (not 
reversed), as the inequality in the two 
sides, including connections, will always 
be less than 0.1 per cent. On the other 
hand, it will be found in measuring very 
small resistances, that a change of 0.1 
per cent in the auxiliary ratio arms will 
produce a much larger deflection than 
the simultaneous change of both main and 
auxiliary ratio by 0.1 per cent. In this 
case more weight is to. be laid on an ac- 


curate knowledge of the difference| -4 | 
a ° ° 
[3] in the correction term than upon 


the determination of the ratio F in the 


principal measurement. 
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1V—COMPARISON OF THE TWO SETS WITH 
EACH OTHER AND WITH PREVI- 
OUS MEASUREMENTS. 


The results of the two sets of observa- 
tions are shown in table 2. 


TABLE II. 

o| [Dimer 
Resistance. Division I. Division II. “im 
ionths. 
[9.1] | 0.0999810 | 0.0999609 |+1 
[0.11 | 0.1000004 | 0.100007 |—3 
[9.01], | 0.01000215 | 0.01000208 |+6 
[v.01] | 0.00999090, | 0.00gsng98 | + 6.5 
[0.001] | 0.000999653 | 0.000999654, | — 1.5 
[0.001] | 0.000999718 | 0.000900720, | —2.5 
[0.0001] | 0.0001000283 | 0.0001000216 | + 17 

No. 700 | 0.0001000107 | 0.0001000082 


+ 25 


All results are reduced to eighteen de- 
gree centigrade. Each value given has 
been adjusted to the most probable value 
from a comparison with another resist- 
ance of the same magnitude and a com- 
parison of each of these with a resistance 
ten times as great. 

The good agreement of these two sets 
of entirely independent observations showa 
that the values of resistances even as small 
as 100 microhms can be derived from the 
one-ohm standard with an accuracy far 
exceeding commercial requirements. The 
larger differences for 0.0001 ohm is due 
to the low sensibility of the galvanometer 
used in division 1. 

The constancy of the manganin resist- 
ances may be judged from the values given 
in table 3 which summarizes the measure- 
ments made on the same resistances for 
a period of years. In each case the values 
are obtained by stepping down from the 
one-ohm standard, which is determined 
by the fundamental mercury standards. 

A very satisfactory constancy will be 
noticed. [0.1], has changed most—about 
0.01 per cent in seven yeare—but this was 
principally in the first year, when it was 
new. The results for the 0.01 ohm resist- 
ances do not extend back as far as the 
others, because the thin sheet metal 
(about 0.1 millimetres) first used for these 
proved to be unsuitable. In two years the 
tesistance increased nearly 0.1 per cent. 
In October, 1896, these were replaced by 
sheet manganin ten times as thick, and 
correspondingly narrower and longer; 
since then the constancy is good. How 
much of the improvement is due to de- 
creased sensibility to chemical attack, and 
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how much to greater mechanical rigidity, 
is left undecided. 

It must be remembered that changes 
of 0.002 to 0.003 per cent in the 
values given do not necessarily imply 
changes in the resistances, but may 
be due to errors of observation in 
the wider sense. For if an error of 
0.001 per cent be made in determining 
the ratio 1 : 10 for stepping down, this 
will amount to 0.004 per cent for a resist- 
ance of 0.0001 ohm. It is only when a 
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produces no current in either the connec- 
tion d or the battery arm, the resistance 
completing the galvanometer circuit is 
made up of the two parts (a+A-+«) 
and (b+ B+) in parallel. The total 
resistance of the circuit is 


= m 
R STE oe ny +a) 


Let the electromotive force e = iï R, 
which would produce the current + in the 
valyanometer circuit, be given instead of 
i. This is then also the electromotive 


TABLE III. 


EXCESS OF RESISTANCE AT EIGHTEEN PER CENT CENTIGRADE OVER NOMINAL VALUE IN 


HUNDRED - THOUSANDTHB. 


Date. [or], [o1], | [0.01], [oor], | Loo), | [0.001], Date [0.0001], 
Oct., 1895 ....) — 39.5 —10.5 eek aneeek — 39 — 835.5 | accis Mo cenis 
June, 1896 ...| — 38 ae || EE Ii heen — $7 sw He ieee Al, odane 
Aug., 1896...) — 38.5 1g OW Leo aw. Ih Erotis — $2.5 | —20.5 J ...... || ...... 
Nov., 1896...) aaa | cece ee +26.5 | p6 Jaa an April, 1898.|| + 28 
June, 1897 ...| — 37.5 o | 425 +4 |— 325 | —30.5 | July, 1899..|| + 20 
Feb., 1898....| — 38.5 | — 1 +23.5 | +2.5 | —32.5 |—20 | Nov., 1899..|| + 17 
March, 1899 ..| — 33 — 1.5 | 421 —1 |—36 |—82 |July,1900..|| +17.5 
Feb., 1900....| — 36 + 0.5 | + 23 +15 | — 33 — 25.5 | March, 1901.|| + 22 
March, 1901 ..) — 38.5 + 0.5 | + 23 + 1 — 32 — 25 Nov.. 1901..]| + 20.5 
Feb., 1902....! — 39 + 0.5 | +21 — 0.5 | — 34.5 | — 28 March, 1902.|| + 21.5 
Feb., 1903....; — 40 +15 | 4+ 20.5 —1 — 34 — 28.5 | Feb., 1908. ./| + 21.5 

í None ; = None 
Change. Jeeta: + 12 6 7 + 5 HT Joa 


trend in the figures covering a period of 
vears, amounting to more than this value, 
is noticeable, that a change of resistance 


is certain. 
VY—APPENDIX. 


force which would prevent a current after 
the change in resistance had been made in 
one arm. In the unbalanced bridge, this 
compensating electromotive force would, 
with the assumptions made above, have 


[—SENSIBILITY OF THE KELVIN DOUBLE the value 
BRIDGE. pa d wees 
a B— —~ (a B —b x 
In so far as the sensibility is con- ,— _.__ x + B c 
cerned, we shall neglect the small resist- a+b 


ances A and B in comparison with a, b, 
x and B, and the external circuit. ‘The 
main current C may also be taken as 
the current in A and B. Let r be the re- 
sistance of the galvanometer arm, and 


designate the ratio . by m, B being as- 


sumed the larger. Consider the arms ad- 
justed so that there is no current in the 


Starting out now from the condition 
for no deflection, different values for e are 
obtained, according to whether the change 
«is made in one of the resistances under 
comparison, in a main ratio arm, or in 
one auxiliary ratio arm. If in a main 


ratio arm, we have 
m 
m+ 1 a) sae 


_ 1 
ae m+1 (B+ 


galvanometer. Now let one arm of the Fora change in A or B 

bridge be changed by the definite smal} eas BL c 7 
fraction E of its value, producing a cur- 7 € m+ (7) 
rent i in the galvanometer. This shows and for a change in œ or £ 

the sensibility of the apparatus with the a os m deC 
galvanometer used, but gives no measure l (m +1): 


of the attainable accuracy of the Kelvin 
bridge in general. For in choosing a 
suitable galavanometer, it depends upon 
whether it is to be used in a circuit of 
high or low resistance. In order to define 
the sensibility of the bridge, we must ac- 
cordingly state the resistance of the eir- 
cuit, as well as the value of i. 

Since, in a balanced bridge, an electro- 
motive force in the galvanometer arm 


The first value (e,) is equal and oppo- 
site to the sum of the other two. It is 
thus most advantageous to interpolate on 
a or b. When A and B are so large that 
it is possible to use shunts on them, then 
d is negligible in comparison with B, and 
interpolating on A or B has the same 
effect as on a or b. Interpolating simul- 
taneously on main and auxiliary ratios, as 
in the examples from division 2, gives 
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the same sensibility as interpolation on 
A or B. 

It is of significance that the expres- 
sions for e¢,, ¢, and e, do not depend upon 
the values of the ratio arms a, b, « and £. 
These appear only in the expression for 
the resistance of the galvanometer cir- 
cuit. Consequently, in choosing values 
for the main and auxiliary ratio arms, we 
can consider e,, e ore; given. Now it is 
evident that a given electromotive force 
can be measured more accurately, the 
smaller the resistance of the circuit. It 
follows that a galvanometer of low resist- 
ance must be used. But for various rea- 
sons we can not decrease R below a cer- 
tain point. In the first place, the main 
and auxiliary ratio arms can not well be 
chosen less than one ohm without giving 
their connecting resistances too great in- 
fluence. And the tvpe of galvanometer 
may also set a lower limit for R. With 
the value of R once fixed, it is immaterial 
for the sensibility how this is divided— 
whether it be principally in the ratio 
arms or an extra resistance inserted in 
series with the galvanometer. But the 
former would be chosen in order to cut 
down the influence of the connecting re- 
sistances. 

The values of 6, and e; are a a 


proportional to BC and (B+. + -- eae ja) C, 


that is, to the difference of potential be- 
tween the ends of the resistance B or be- 
tween the outer end of B and the junction 
of x and 8 But the current which may 
be used is limited not by the potential, but 
by the expended energy ©? B. For equally 
loaded resistances, the suitable potential 

BC is accordingly equal to a constant 

multiplied by 4/B. In other words, the 

maximum sensibility of the method de- 
creases with the resistance, and propor- 
tionally to the square root. 

For precise measurements a lower limit 
must of course ‘be set for the current than 
would be necessary for many other pur- 
poses, where the rise of temperature is 
unimportant. In the examples given, the 
currents were far below the limits for 
technical work. 

II — AVAILABILITY OF THE DEPREZ- 
DARSONVAL GALVANOMETER FOR 
THE MEASUREMENT OF SMALL RE- 
SISTANCES. 

We will first notice some points which 
are of importance in the use of a moving- 
coil galvanometer, but which are none too 
generally recognized. For most measure- 
ments it is advantageous to use the in- 
strument in a nearly dead-beat condition. 
Now it is well known that the sensibility 
may be made higher the greater the 
damping permitted. On the other hand, 
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the damping may not be increased be- 
yond the limit of aperiodicity lest the 
use of the instrument be made impossible 
on account of the “creeping.” With given 
apparatus—that is, a fixed resistance for 
the external circuit through the gal- 
vanometer, the galvanometer selected 
should have such an internal resistance 
as to be aperiodic, in order to attain the 
highest sensibility. 

Aperiodicity has the additional advan- 
tage that the time required to come to 
rest, and, accordingly, the time required 
to take a reading, are less than for any 
other amount of damping. 

For these reasons the galvanometer 
should be made aperiodic when, for any 
purpose, it is to be used with a lower 
sensibility. This is accomplished most 
simply by inserting series resistance in 
the circuit, and at the same time apply- 
ing an appropriate shunt to the galvan- 
ometer, or to the galvanometer with suit- 
able resistance in series.* 

The best damping, to be sure there is 
no “creeping,” is secured when the first 
swing goes slightly past the point of 
rest, for a large deflection.3 

In order to test the suitableness of the 
moving-coil galvanometer for the meas- 
urement of small resistances, an instru- 
ment with the smallest possible resist- 
ance must be selected, from considerations 
stated above. One with a resistance of 
twenty ohms for coil and suspension was 
chosen from the selection offered by Sie- 
mens & Halske, and used for all the meas- 
urements in division 1. Its period on 
open circuit is 3.9 seconds, its sensibility 
10 amperes per scale division, with scale 
3.2 metres distant. A periodicity was 
reached with sixty ohms total resistance 
in the galvanometer circuit. Using this 
value for the resistance R, the sensibility 
becomes 60 x 10~* volts per scale division. 

Consider now a measurement with a 
ratio 1 : 10, where the sensibility of the 
bridge is less than for 1 : 1. If the test 
current be adjusted so that there is 0.1 
volt (= BC) drop in the larger of the 
two resistances compared, then for a 
change «=10* in the resistance the 
electromotive force in the galvanometer 
circuit is, according to equation (7), 


e = wal 10-* = 90 x 10 volt 
11 
and this would give a deflection of sal 


60 


! Compare H. Diesselhorst, Annalen d. Physik, ix, p. 
461 11902). 

2 For shunt-boxes suited to this purpose see Ayrton 
and Mather. Electrician, xxxii, p. 627 (1894); H. Sack, 
Elektrotechnische Zeitschrift, xvii, p 557 (1896); W. Volk- 
mann, Ann. d. Phys., xX, p. 217 (1903). 

3The value of the limiting resistance, at which 
aperiodicity is reached, is frequently omitted in cata- 
logues and other descriptions, so that false ideas of the 
practically attainable sensibility easily result from the 
n of the internal) resistance and tigure of 
meri 
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or 1.5 scale divisions. The double deflec- 
tion obtained by reversing the current 
would be three seale divisions, or one scale 
division corresponds to a change of re- 
sistance of the fractional part thirty-three 
millionths. With the excellent constancy 
of the zero of this galvanometer, read- 
ings can be repeated with an accuracy of 
three parts in a million. Onetenth volt 
is not too great a load for resistances 
down to 0.001 ohm. The larger resist- 
ances are loaded more (up to 0.2 volt) 
and those below 0.001 ohm are loaded 
less, giving a greater sensibility with the 
former, and less with the latter. In table 
1 the current and sensibility are given for 
each measurement. For comparisons in 
the ratio 1 : 1 the sensibility is greater, 
as the value of m + 1 in equation (7) be- 
comes 2 instead of 11. 

In conclusion it may be said that the 
galvanometer used suffices in general for 
the measurement of small resistances, but 
an increase in sensibility is desirable for 
the attainment of greater accuracy. 


Electric Roads in Italy. 


[From United States Consul-General Guenther, 
Frankfort, Germany.) 


The Frankfort Journal of Commerce 
states that electric propulsion by means of 
accumulators on the Italian Meridional 
route has not proved a success. 

The management of the road has there- 
fore been authorized to discontinue thia 
electric system on certain lines and to 
replace it by steam. 

The electric system, however, by trolleys 
over the ninety-odd miles of the standard- 
guage railroad along Lake Como has met 
all requirements. 

Some days ago a meeting of interested 
parties took place at the instance of the 
chambers of commerce of Milan, Lecco 
and Chiavenna, which resolved to request 
the government to immediately establish 
the trolley system upon the lines of Lecco 
to Milan. ‘The results with the electric 
system with a third rail over the forty- 
five miles of the standard-guage Milan- 
Varese-Porto Ceresio Railroad have been 
entirely satisfactory. 

The traffic on this line, which connects 
Milan with Lake Lugano, has increased 
surprisingly on account of the cheaper 
rates, number of trains, and quicker time. 
The management of the road is perfectly 
satisfied with the financial result. 

The Mediterranean Railroad contem- 
plates the extension of the electric system 
with a third rail over the lines Verese- 
Laveno-Gallarat-Sesto Calende-Arona, 80 
that then Milan will be directly connected 
with the upper Italian lakes by four elec- 
tric standard railroads. 
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Electric 


some miles westward from Edin- 

burgh, ia to be found the centre of 
an industry which, though large and 
flourishing, is quite unknown to many. 
The production of oil from the shale in 
this district employs thousands of hands, 
and engages much capital, while its mark 
is writ plainly over the face of the coun- 
try in the shape of large distillation works 
with smoky chimneys and enormous heaps 
of tailings. The raw shale is found in 
thick veins at moderate depths, in some 
places outcropping on the surface, and 
after excavation is passed through nu- 
merous processes of distillation and re- 
fining. These result in light and heavy 
oils of various kinds, together with cer- 
tain saleable bv-products. In describing 
a typical modern plant, it is not our in- 
tention to lay stress on the chemical re- 
actions, though these are interesting 
enough, but rather on the engineering, and 
especially the electrical features of the 
installation. 

The Oakbank Oil Company is one of 
the most progressive and prosperous con- 
cerns in the trade, and its large plant at 
Mid-Calder, N. B., lends itself to division 
under three heads. ‘These are, first, the 
mines from which the oil-bearing ma- 
terial is extracted ; second, the distillation 
works, and third, the refineries. The mine 
workings are situated at Dalmeny, a mile 
or two from the Forth bridge, and just 
opposite the new naval base, being about 
two miles distant from the distillation 
plant at Winchburgh. About seven miles 
again from Winchburgh are the refining 
works, to which the crude oil, etc., is con- 
veyed in large cylindrica] tanks mounted 
on double-bogie railway trucks. 

The mining is simple, the shafts being 
driven all the way through the shale it- 
self. The working is all done by hand, 
methods being employed similar to those 
used with hard coal. The main shaft is 
about half a mile in length, sloping down 
at an average gradient of about one in 
4.5, and accommodating a double track for 
two rows of hutches, full and empty re- 
spectively. The hutches are raised and 
lowered by means of an endless wire- 
rope haulage gear, designed with a ca- 
pacity for hauling 100 tons per hour over 
400 fathoms on a grade of one in 4.5, 
at a apeed of one and one-half miles per 
hour. As the average output of this shaft 
is some 500 tons per eight-hour day, or 
perhaps 600 tons on a good day, it will 
be seen that the plant installed allows am- 


D THE Lothian district in Scotland, 
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Power in a Lothian Oil Mine. 


ple margin for development. The hutches 
are hitched on to the rope by means of 
short lengths of chain with hooks on their 
ends. These chains are first secured to 
the hutch, and then the hook end is 
thrown over the moving rope, giving two 
or three turns round it, and the hook 
brought back and passed over the “stand- 
ing” part of the chain. The hold is en- 
tirely by friction, but is of ample strength, 
and very easily loosened at the pithead. 
On the way down, hutches are detached 
and run into short sidings in the cross 
drives, where they are filled up. They 
are then secured to the ascending rope, 
and pulled up full. There is thus a con- 
stant stream of ascending and descending 
wagons on the rope at intervals of a few 


Saá 
ws 


From the tipping cradle the shale falls 
into large hoppers, from which it is again 
fed into the breaker, which reduces the 
pieces to suitable size for roasting in the 
retorts. The breaker is driven by a thirty 
horse-power motor, which is under the 
control of a man standing beside the tip- 
ping cradle, who can thus start or stop 
the motor when required. The motor is 
of the Westinghouse induction type, “CB” 
pattern, being similar to nearly all the 
other motors in the installation. It is 
supplied with three-phase alternating cur- 
rent at 400 volts. It may here be men- 
tioned that one motor of thirty horse- 
power employed to drive gas exhausters in 
the distillation plant, see Fig. 2, has been 
running for, at the time of writing, six 


Fie. 1.—A 150-Horse-Powrer INDUCTION Motor For HAULAGE IN OIL MINE. 


yards. The mine is ventilated by a Ca- 
pell fan, giving 60,000 cubic feet of air 
per minute, and driven by a twenty-horse- 
power motor through gearing. The haul- 


age is continued from the mouth of the. 


shaft up an inclined plane which elevates 
the hutches to a superstructure contain- 
ing the shale breakers and bins. On 
reaching the top level, the hutches are de- 
tached from the rope and run into a mo- 
tor-driven tipping cradle, and discharge 
their load into hoppers, and are then auto- 
matically propelled forward. They are 
then connected to the other side of the 
haulage, and again lowered down the 
shaft. The haulage is driven by a 150- 
horse-power Westinghouse induction mo- 
tor, shown in Fig. 1. 


months without a single stoppage, and for 
most of this time without stand-by power. 
Yet were these exhaust fans to stop for a 
moment, the gases would rush back into 
the retorts and cause a serious explosion. 
The type “CB” motor is controlled by a 
double-throw switch and an autotrans- 
former. 

It is not infrequently the case, however, 
that speed variation is required of a mo- 
tor. This is particularly the case for 
large winding and hauling plants, where 
it is necessary to start slowly with great 
power, and where the motor may, further, 
be required to run for considerable periods 
at reduced speeds. A case in point is 
that of the 150-horse-power haulage gear 
mentioned above. To meet such require- 
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ments, the variable speed type of induc- 
tion motor has been introduced. 

To return now to the progress of the 
shale. After passing from the breakers, 
the broken shale passes down chutes into 
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have ample time to cool off. The loco- 
motives are essentially strong, compact 
and workmanlike, and have given all pos- 
sible satisfaction in service. 

Having arrived at the end of the elec- 


Fig. 2.—A 30-Horsk-PowER Motor Driving Gas EXHAUSTERS IN THE DISTILLATION PLANTS. 


small hopper wagons, each with a capacity 
of about 2,500 pounds. ‘hese wagons 
run on a two-foot six-inch gauge track 
from the mine to the distillation works 
at Winchburgh, two miles distant, being 
hauled in trains of about twenty 
wagons, weighing altogether forty tons. 
There are two Baldwin-Westinghouse 
electric locomotives, each fitted with 
two motors of twenty-five rated horse- 
power each; one of these locomotives 
is shown in Fig. 3. They are supplied 
with current from an overhead trolley 
wire, of 00 section, at 500 volts. Series- 
parallel control is not used, the motors 
being permanently connected in parallel, 
as is usual with small locomotives, and five 
resistance steps are provided. ‘The loco- 
motives are designed for a maximum full 
load speed of about ten miles an hour, 
and exert, with thirty-inch driving wheels, 
a starting draw-bar pull of 3,000 pounds, 
and a running pull of over 2,000 pounds. 
The loaded trains take about twelve min- 
utes to run the two miles of very hilly 
track between the mines and the works. 
The power consumption at the switchboard 
in the generating station averages about 
eighty amperes per train at 500 volts, or, 
say, a little over fifty horse-power, in- 
cluding the transmission loss. This is not 
at all excessive, remembering that the 
locomotives are probably not in actual 
operation half the time, so that the motors 


tric railway, the hopper wagons are picked 
up by an endless rope haulage gear, worked 
by a thirty-horse-power induction motor, 
and run up a long incline. From the 
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tillation plant being in continuous opera- 
tion. When a sufficient quantity of shale 
has been discharged into these chutes, the 
wagons are pushed along to the top of 
the “benches” of retorts shown in Fig. 4. 
They are here emptied, the material fall- 
ing into large storage hoppers holding 
seven tons each, from which it is fed into 
the retorts as required. 

The shale is roasted in these retorts, 
and the gas is drawn off by motor-driven 
exhausters and passed through the large 
condenser shown to the left in Fig. 4. 
In this crude manner heavy oil and am- 
monia water are distilled off, separated 
and stored in large tanks. The lighter 
gases in the mixture are drawn through 
the fans or exhausters and then passed 
through scrubbers. After being thorough- 
ly cleaned, the naphtha is distilled off, and 
the remaining gas is utilized to heat the 
retorts. The ammonia water separated 
off is converted into sulphate of ammonia, 
which commands a price of about £13 
per ton. The fact that until recently 
this ammonia was wasted affords a use- 
ful lesson in the utilization of by-products. 

The refuse from the retorts is conveyed 
in dump wagons drawn by an endless rope 
haulage plant, driven by a thirty-horse- 
power motor to the top of the refuse heap, 
or “bing” as these are locally named. 

In addition to those described, there 
are a large number of small motor-driven 


Fie. 3.—SHOWING A BALDWIN-WESTINGHOUSE ELECTRIC LOCOMOTIVE. 


top of this, the wagons are pushed by 
hand, first above chutes leading to a shale 
storage, in which material is stored dur- 
ing the week for work on the Sunday, 
when the mine plant is shut down, the dis- 


pumps, fans and haulage gears in all 
parts of these works, and also at the re- 
fining works at Oakbank, seven miles dis- 
tant. Especial mention should perhaps 
be made of a thirty-horse-power induction 
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motor driving a three-throw pump at the 
pit bottom. This pump delivers 100 gal- 
lons per minute against a head of 110 
feet. It is interesting to note that the 
cables carried down the mine to it are 
capable of transmitting sixty horse-power, 
thus allowing scope for extensions. 

The central station from which power 
is supplied to the entire plant is located 
at the Winchburgh works. There are three 
Stirling boilers, fitted with chain grate 
mechanical stokers, all driven by a five- 
horse-power motor. Steam at 165 pounds 
pressure is supplied by an eight-inch steam 
header to two Westinghouse automatic 
compound engines in the engine room 
(Fig. 5), with cylinders eighteen and 
thirty inches by sixteen inches running 
at 250 revolutions per minute. A back 
pressure in the exhaust of about seven 
pounds is due to the utilization of the 
exhaust steam in certain distillation proc- 
esses. Under these conditions the engines 
have a rated full load of about 400 horse- 
power which is at present about the maxi- 
mum load on the plant, and thus one en- 
gine is able to support it. It is, in fact, 
the practice to run one engine con- 
tinuously for a week, and then to change 
over to the other set. The sets run very 
quietly and steadily, and have given no 
trouble whatever. In view, however, of 
extensions, which will probably make it 
necessary to keep two sets running, the 
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kilowatts and delivering three-phase alter- 
nating current at 3,800 volts for high- 
tension transmission, direct, without the 
use of step-up transformers. Exciting cur- 
rent is supplied by the small 7.5-kilowatt 


nati 


low tension, made up as follows in left 
to right sequence. First, two generator 
panels, one for each machine, next a feeder 
panel, controlling the high-tension over- 
head transmission feeder to the mines, 


Fic. 4.—SHOWING ‘‘ BENCHES” OF RETORTS AND CONDENSERS. 


dynamos shown belted to the generator 
shafts. The two sets of transformers under 
the switchboard gallery, four of seventy- 
five kilowatts each and four of 37.5 
kilowatts each, step down the high gener- 
ator voltage to, in the first case, 440 volts, 
for local motor circuits, and, in the latter 
case, 330 volts for a 100-kilowatt rotary 
converter. One of each group of trans- 


Fic. 5.—SHOWING ENGINE Room. 


Oakbank company has recently ordered 
a third unit of similar type. 

The generators, which are direct coupled 
to the engine shaft, are of the Westing- 
house rotating field type, rated at 200 


formers is a spare, the other three being 
arranged in delta connection. They are 
of the oil-insulated self-cooling type. 
The white marble switchboard com- 
prises seven panels, four high and three 


and next a transformer panel. Each of 
these panels has a three-pole high-tension 
air-break cireuit-breaker, with automatic 
overload action. Next come the low-tension 
feeder panel, for the motor circuits in the 
neighborhood of the power-house, the ro- 
tary converter panel, and the direct-cur- 
rent railway feeder panel. Wattmeters are 
mounted on the high-tension feeder, low- 
tension feeder and direct-current railway 
feeder panels, their aggregate reading 


giving the total output of the station. The 


ammeters and voltmeters, except for the 
direct-current instruments, are of the long 
scale type, with very open readings. 

The rotary converter, under the switch- 
board gallery, is, in common with all 
the electrical plant, of Westinghouse make, 
and is employed to supply direct current 
for the railway. ‘I‘hree-phase current is 
fed to the machine at 330 volts, and 
direct current at 500 volts collected from 
the commutator. This machine runs 
about eight hours a day, being shut down 
when work at the mines is stopped, and 
the locomotives have made their last jour- 
ney for the day. The converter is started 
up by a small induction motor mounted 
on a continuation of the shaft. 

The advantages attained by the Oak- 
bank company through the adoption of 
electric power are many. First may be 
mentioned a great reduction in coal con- 
sumption as compared with many mines 
in the neighborhood, where numbers of 
isolated steam engines, with the neces- 
sary accompaniment of boilers and smoky 
chimneys, are distributed in all parts of 
the plant. Then again, there is economy 
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in labor, for the induction motors used 
are so simple as to require practically no 
skilled attention. There is elasticity, for 
it is possible to put down a motor to 
drive any new machine with a minimum 
of trouble and expense. There is safety 
in the presence of explosive gases and vola- 
tile inflammable oils. A degree of clean- 
liness is secured which is impossible with 
a multitude of smokestacks pouring soot 
into the air. But above all other ad- 
vantages must be classed the convenience 
of operation, which minimizes danger and 
delay in many processes to an almost in- 


credible extent. 
> 


The Telephone on German Railways. 

The employment of the telephone on the 
Berlin High-Level Underground Railways 
has proved so satisfactory that its applica- 
tion to long-distance lines is contemplated. 
It is reported that the Siemens & Halske 
system has been introduced on the Prusso- 
Hessian State Railways. The noteworthy 
features claimed for this system are the 
joining up of all the batteries at departure 
and terminus stations. The continuous 
current supplied by the batteries, at either 
end, to the telephones on the line not 
only furnishes the energy for the micro- 
phones, but, by the insertion of a current 
indicator, enables the entire apparatus to 
be regulated. 


o- 
Uni-Directional Wireless Telegraphy. 

Signor Alessandro Artom, professor of 
telegraphy and telephony, at the Galilco 
Ferraris Electrotechnical School, Turin, 
Italy, is endeavoring to perfect a uni- 
directional and syntonized system of 
wireless telegraphy, based on the use of 
circular and elliptical polarized waves. 
Experiments were carried out in the gulf 
of Spezzia during February last, and 
further trials are now being made at the 
Monte Mario station near Rome, com- 
munication with stations at a distance of 
100 kilometres being sustained. The 
Italian Navy has placed at Professor 
Artom’s disposal various ships, in order 
that he may continue his experiments 


over greater distances. 
ip o 


A New Supply of Radium Found. 

It is announced that two discoveries of 
ore containing radium have been made in 
Utah and Idaho, by Captain James Law- 
rence, a geologist and mining expert. It 
is said that the strike is a most important 
one, and will have the effect of reducing 
che present price of the metal. The ore 
has been tested by a New York assayer, 
and is said to have a Jarge amount of radi- 
um in it, 
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SHOP TESTING OF MOTORS AND GENER- 
ATORS FOR COMMERCIAL 
SERVICE—IX. 

(Concluded.) 


BY BERTRAND B. ABRY. 


Having thus determined (e) or the 
power-factor, we may at once calculate 
the real watts from the apparent watts as 
measured during the test, and from this 
value and the losses proceed to the cal- 
culation of the horse-power output and 
the efficiency. As best illustrating how 
this calculation is carried out, we give 
helow a set of figures showing the various 
steps taken. 


5 HORSE-POWER, 29, 
BRAKE HORSE-POWER, REAL AND APPARENT EFFICIENCY. 


CALCULATION OF 
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Refer to the motor and generator speeds 
as observed during the test. If we con- 
sider the generator speed changed to motor 
speed as being 100 per cent (that is, to 
the speed the generator would have if the 
number of poles was the same as that of 
the motor) and the difference between thia 
and the motor speed (in per cent) as the 
per cent slip, then 100% — per cent slip 
will give the motor speed in per cent of 
synchronism, bearing a direct relation to 
the motor output. The product of the 
real watts minus the other losses (ex- 
clusive of secondary loss) into this 1004 
—per cent slip, gives the watts output. 


200-VOLT MOTOR. 


i i i ae gs : 

e9 S S = E Z 4 | | A S 2» > 
E | JA 3 z2 @ |> 5 aor 3 | g2 pa | 38 3 
x | F fa S z "Pa E E = © E; ez So g p 
a eck | so Me] 3 3 $ (a3 1” z 2 | Ge | Fë oa € 
< <5 E 4 o 2 E 7 ~oo Š E < tj 

| £l eg | £ El; 2 *® 8 ei ž | 

15 | 4.02} 67.9} 2.72 2025) 97.8} 800 | 1627 98.3} 1600] 2.14] 53.2] 78.7 262 11.5 
20 | 5.35] 78.8) 4.23] 3150: 173.0) “ | 2677 97.0} 2600) 3.49] 65.2] 82.5) 970|) 18.9 
30 | 8.05) 84.3) 6.79 5050 890.0 © 4360" 84.1) 4100) 5.50) 68.5] 81.1; 941! 30.7 
40 | 10.72] 85.1) 9.12) 6800 693.0) * | SHOT 90.8) WO) 7.08} 66.0) 77.6 41.0 
50 | 13.40 83.5) 11.19) 8330 1085.0) | 6945] 87.0) 6030| 8.09] 60.4| 72.4| 872| 48.7 


The apparent horse-power is of course 
obtained from the current and voltage 
readings taken during the test. 
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Fig. 27.—CHARACTERISTIC CURVES, 29, 
INDUCTION MOTOR. 

The real H.-P. = the apparent H.-P. 
x per cent power-factor. 

The real watts = real H.-P. X 746. 

The primary loss, assuming this to be 
a two-phase machine, = 4 I? R, where 
R = resistance of the primary winding 
per phase, and I = total amperes flowing. 

The no-load loss is obtained from the 
running saturation curve, at the normal 
voltage. We must subtract from this 
the no-load I? R loss which may be con- 
siderable if the air-gap is large; other- 
wise this loss would be included twice as 
the primary I? R loss is figured from 
the total amperes. The real watts minus 
the sum of the primary loss and the no- 
load loss in watts gives the real watts 
minus losses. The next column, ‘‘100% 
—per cent slip,” is calculated as follows; 


From the watts output the horse-power 
output is readily calculated by dividing 
by 746. 

The ratio of the brake horse-power and 
the apparent horse-power gives the appar- 
ent efliciency, and the ratio of the brake 
horse-power and the real horse-power 
gives the real efficiency. Knowing the 
brake horse-power and the speed, the 
torque may be readily calculated from the 
formula: 

Brake H.-P. = motor speed in r. p. m. 
x torque at 1’ radius X 2 x / 33,000, 
or 

Torque = brake H.-P. / r. p.m. x 

0.0001904. 

Plotting these results on a torque base, 
we have the characteristic curves of an 
induction motor as shown in Fig. 27. 
which indicates the relation and general 
shape of such curves. 

5. Temperature Test—With induction 
motors this test is made for the same pur- 
pose as similar tests on other machines. 
As a usual thing, the smaller size motors 
are run at full load and full voltage for 
one hour. In the case of large-size ma- 
chines the temperature run is usually for 
a longer period. 

6. Insulation Test—After the tempera- 
ture run is concluded it is customary to 
test the insulation of the machine. The 
alternating-current voltage applied varies 
with the normal voltage of the machine, 
and the test is usually made from wind- 
ings to ground. 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY—VII. 


NOTES ON PROGRESS IN EUROPE AND 
AMERICA. 


BY JOHN B. 0O. KERSHAW. 


Klectrolytie Copper. 

In a note published in the ELECTRICAL 
Review of March 21, 1903, reference was 
made to the Desolle improved process for 
depositing copper electrolytically. This 
process depends upon the use of jets for 
delivering the electrolyte under pressure 
against the face of the cathodes, 
in order to enable high-current densities 
to be used. The writer expressed the 
opinion that in view of the earlier trials 
of a similar method in England and 
America, the Desolle process and patents 
contained nothing new; and the winding 
up of the Desolle Electroplating Com- 
pany, recently announced, is an interest- 
ing confirmation of this Judgment. The 
experimental plant of this company was 
located at Birmingham, England, and 
the process was also in operation at the 
works of Levallois-Perret in France. An- 
other electrolytic copper refinery that has 
ceased operations is that of the Chicago 
Copper Refining Company, America. 

In spite of the setbacks, the copper 
refining industry continues to develop, 
and according to statistics published by 
T. Ulke in various journals during the 
present year the daily output in the 
United States is 764 tons, equal to 279,- 
000 tons per year. The amount of silver 
and gold now annually recovered from 
the slimes in America is given by the 
same authority as 27,000,000 ounces 
and 346,020 ounces, respectively. The ag- 
gregate value of these recovered “impuri- 
ties” is about $20,000,000. These figures 
and values prove the wonderful success of 
the industry in America, and the de- 
pendence upon the “impurities” for cover- 
ing the cost of the refining process. The 
absence of these impurities in the copper 
mined in Europe explains the lack of 
expansion shown by the industry in 
France, England and Germany. Ulke 
gives the following as the number of re- 
fineries operating in the various countries 
at the date of his enquiry: 


United States......... 9 
Germany acco. decane 9 
France cise sshedddats 4 
United Kingdom....... 6 
Austria-Hungary ...... 2 
ET E A decien ses 2 

Toni 2neeaocede 32 


The proportionate contribution to the 
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total annual output of refined copper he 
estimates as follows: 


United States ....... 86.5 
Germany ........... 2.75 
United Kingdom .... 8.8 
Fiane 3. o3c6aee od eaiace 1.6 


The chief recent improvement in the 
refining process, according to Ulke, is the 
use of anodes double the thickness of 
those formerly employed, with conse- 
quent saving in labor charges and in 
losses due to disintegration in the cells. 

Hofman, in a recent contribution to 
the American Institute of Mining En- 
gineers, has given very full details of 
the refining process as worked out at 
the Anaconda and Great Falls refineries, 
and has made some interesting remarks 
on the methods used for treating the 
anode slimes. 


Electrolytic Bleach, Finance. 


In a note published in the issue of the 
ELECTRICAL Review for December 5, 
1903, the writer referred to the effects, 
of open competition in the bleaching 
powder industry upon the profits of the 
electrolytic alkali companies, and also to 
the prospects of a revival of the old 
agreement between various producers, as 
regards output and price. Since that 
note was penned the Castner-Kellner 
Alkali Company, of Liverpool, England, 
has published a notice to its shareholders, 
stating that the financial situation in the 
alkali and bleach industry will not per- 
mit it to distribute the usual interim 
dividend on its ordinary shares. Al- 
though this company has a strong reserve, 
the announcement that it had passed its 
dividend caused the ordinary shares to 
fall heavily in value, and the £1 shares 
were quoted five shillings below par im- 
mediately after the circular of the board. 

It, therefore, seems likely that the ef- 
fects of a continuance of the open com- 
petition in the bleaching powder industry 
would be fraught with serious conse- 
quences, even with the best managed of 
the electrolytic works. The report that 
the various producers are negotiating for 
the revival of the old arrangement in a 
modified form (see the Manchester 
Courter, December 3, 1903) will there- 
fore be received with satisfaction by all 
interested as shareholders, either in the 
Le Blane or in the electrolytic works. 

If bleaching powder is maintained at a 
price of from $22 to $25 per ton, it 
would leave a fair margin of profit for 
the producers in the United Kingdom, 
and at that price the users of this chemi- 
cal as a bleaching agent would not be 
unfairly handicapped. 

The low price at which bleaching 


.powder has been sold during the past year 


has, in fact, hampered the development of 
two electrolytic industries. The manu- 
facturers of alkali and bleach by the 
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electrolytic methods have been unable to 
earn satisfactory profits, and, in many 
cases, have been compelled to shut down 
all or portion of their plant, while the 
inducement for bleachers to use sodium 
hvpochlorate, produced electrolytically, in 


their own works, has been non-existent, ` 


owing to the fact that bleaching powder 
was selling below cost price in the open 
market. 

A New Application of the Electrice Furnace. 

France is certainly the present home 
of electrometallurgy, and therefore it is 
not surprising to learn that the govern- 
ment of Chili has sent an expert to that 
country in order to learn and study the 
possibilities of the electric furnace, as ap- 
plied to the smelting of the cupriferous 
ores of Chili. The idea underlying this 
investigation is, that if the electric fur- 
nace can be emploved for this purpose 
with satisfactorv results, Chili, which is 
rich in water power but poor in natural 
fuel, might smelt at home the copper ores 
at present exported to other countries. 
M. Vattier, the expert charged with the 
investigations, has been conducting ex- 
periments at different electrometallur- 
gical works in France with Chilian ores 
since the spring of 1903, and fairly full 
details of the results obtained have re- 
cently been published in various French 
and German technical papers. At the Le 
Praz works of Heroult a current of 3,500 
to 4,000 amperes at 110 volts was em- 
ploved for twenty-four hours to smelt 
eighteen tons of ore, containing seven per 
cent copper. The matte obtained in this 
experiment contained forty-three to forty- 
five per cent copper. At the Livet works 
of Keller, Leluce & Cie. a charge of ore 
weighing 8.000 kilogrammes containing 
six per cent copper was introduced into a 
300-kilowatt furnace. and was heated for 
eight hours bv the electric current. The 
matte carried forty-three per cent copper. 
and the slag only carried off 0.10 per 
cent. The further treatment of the regu- 
lus or matte is designed to take place bv 
ordinary metallurgical methods. The 
electrical energy thus only dispaces the 
coke used in the preliminary smelting 
operation. Coke costs 100 francs ($20) 
per ton in Chili, and the cost of smelting 
copper ore there bv the usual process is 
stated to be 320 francs ($64) per ton of 
copper produced. The estimated cost of 
smelting when using water power is only 
elghtv-three francs ($16) per ton, inclu- 
sive of the costs of carbon electrodes 
(forty-five francs) for the electrical fur- 
nace. If these figures are correct, the 
electrical method of treatment would cer- 
tainly appear to have a future, under some 
circumstances and conditions. The com- 
parison, however, of costs ought to be 
made not as above, but between smelting 
by coke in South Wales or Baltimore, plus 
freight of ore, and smelting bv electric 
power in Chili or other mining centres, 
plus freight of copper matte to Swansea 
or Baltimore. Tt is possible that if the 
costs comparison were made on this basis, 
the halance in favor of the electrical 
method would not he so startling as that 
shown in M. Vattier’s estimates. 
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ELECTRICITY IN THE SOUTH AFRICAN GOLD 
MINES. 


BY SIDNEY F. WALKER. 

In South Africa, as pretty well else- 
where, electricity is making its way 
against the opposition of its great rival 
compressed air. In European collieries, 
electricity has several rivals, the horse, 
steam, ropes and compressed air, but in 
the South African mines only steam and 
compressed air appear to have any serious 
effect upon its advance. Steam also is 
gradually being displaced by electricity. 
That is to say, the process which is going 
on everywhere else is going on in South 
Africa; steam is being put into its proper 
position—generating electricity for dis- 
tribution, or compressing air for the 
same purpose, and not being used for 
small engines, locomotives, ete. Up to 
the present, compressed air and electric- 
ity have practically divided the control of 
certain portions of the work, while other 
portions are gradually being delivered 
over to electricity. Thus pumping has 
been done almost entirely by electricity, 
while rock drills have been almost as en- 
tirely worked by compressed air. 

WHAT A GOLD MINE IS LIKE. 

Perhaps it will be of some service to 
those who may have to supply apparatus, 
if the arrangement of a gold mine is de- 
scribed. A coal seam, as described in 
these pages, lies in a basin. If we imag- 
ine a large, irregular, shallow pudding 
basin, with layers of paste, and layers of 
fruit or meat alternately placed on the 
inside for a certain depth, the remainder 
being filled in with paste, the layers 
of fruit or meat will represent the coal 
seams, While the paste will represent the 
other strata. The portions of the seams 
which are near the outcrop, as it is 
termed, are inclined at different angles 
with the horizontal, according to their 
position, while the portions which are near 
the bottom of the basin are almost flat. 
In gold, tin and other metalliferous 
mines, the lode, as it is called, nearly al- 
ways lies at an angle with the horizontal, 
and in the majority of cases the inclina- 
tion is fairly steep. It is as though thie 
outcrop portion of a coal seam was con- 
tinued down at the same inclination as 
it assumes near the outcrop. Put in an- 
other way, imagine a furrow, at an angle 
with the vertical, but cut irregularly, and 
running down to almost any depth, and 
you have the lode of a gold or tin mine. 
The gold deposits have been placed where 
they are found, sometimes by the action 
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of water, by rivers which have since ceased 
to run, and whose beds have been covered 
up. In other cases, huge fissures have 
been formed in the strata into which 
molten gold or tin appears to have been 
squirted. The fissures are very irregu- 
lar, sometimes taking the form we asso- 
ciate with lenses, and at others taking 
more or less the form of simple cracks in 
the adjoining strata. The method of 
getting the ore is the same, whatever the 
form of the lode. The metal, it should 
be mentioned, is held in mechanical sus- 
pension, usually in the stone which car- 
ries it. Even where the pure metal itself 
is not present, the substance containing 
it in combination is held in mechanical 
suspension in the pores, practically, of 
the rock in which it lies, and the process 
of obtaining the metal, gold or tin, con- 
sists in detaching the gold-bearing rock 
from its bed and crushing it to fine 
powder, and then separating the gold 
partly by gravitation and partly by chemi- 
cal action. Shafts are sunk in the gold- 
bearing rock, the reef, as it is termed 
usually, and at different depths levels 
are run off into the reef, which are again 
connected together by short shafts, called 
winzes or upraises, according to whether 
the small shaft is run from an upper 
level to a lower, or vice versa. In some 
eases vertical shafts are sunk, and levels 
or roads are driven through the strata to 
the reef. It will be understood that as the 
rock which bears the gold is very hard, it 
may be cheaper to sink a vertical shaft, 
though the lode itself is inclined at a 
considerable angle to the vertical, as a 
vertical shaft has certain advantages 
under certain conditions. Also the angle 
at which the lode hes is nearly always very 
irregular. In Cornwall, where the shafts 
invariably follow the lode, the direction 
of the shaft is constantly changing, so 
that any one riding in the “skip’—the 
box in which the ore is brought to the 
surface—has a very unpleasant experi- 
ence. Part of the time he is lying at a 
certain angle on his back, then suddenly 
the “skip” will turn over, and he will 
have a feeling almost that he is head 
downward. “Skip” riding is strictly for- 
bidden, but the law is sometimes evaded. 
Also where the angle at which the lode 
dips from the vertical is considerable, 
sinking may have to take place on prop- 
erty where the lode does not outcrop, and 
a vertical shaft in that case becomes nec- 
essary to strike the lode. The cases where 
vertical shafts are sunk are similar to 
that of a coal mine which is sunk on the 
inclined portion of the basin. The ver- 
tical shaft is continued by an incline run- 
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ning in the lode. Several shafts are sunk 
on each property, where it is of any ex- 
tent, and the stone is sometimes brought 
to the nearest shaft and drawn to the 
surface. Sometimes one shaft only is 
used for drawing. This is the latest prac- 
After the stone reaches the sur- 
face it has to be taken to the mill to be 
crushed, and the mill is usually some 
little distance away, so that some form 
of haulage is necessary. In some of the 
mines the ore is loaded into large twenty- 
five-ton trucks, and hauled by steam loco- 
motives, but at other mines electrical 
haulage has been put down. At Knight’s 
Deep, and at Simmer and Jack East, 
electric haulage plants have been in- 
stalled for the purpose of hauling the 
ore from the mine to the mill, and for 
hauling the coal from the bunkers at the 
mill, where it is delivered from the rail- 
way, to the boilers at the mine shaft. At 
one of these the haulage system is by 
electric locomotive, while at the other it 
appears to be by rope. The crushing of 
the ore is carried out by various machines, 
such as the well-known  stonebreakers, 
but the principal machine is the stamp, 
consisting of a heavy iron pillar, fitted 
with a shoe at the end and a tappet or 
ring projection at a certain height. A 
shaft runs along by the side of a battery 
of stamps, carrying a number of cams, one 
for each stamp. As the shaft revolves, 
the cam engages the tappet projection 
on the pillar of the stamp, raises the 
whole thing, and at a certain point allows 
it to drop on to the die, where the ore 
to be crushed has been placed. A num- 
ber of stamps are worked together in a 
battery, the noise being something like 
the roaring of the sea, and to be heard 
for miles round. After the preliminary 
breaking up by stonebreakers, and before 
coming to the stamps, the ore is sorted 
on tables or belts, similar to those used 
in coal mining work, the tables consisting 
of circular discs fixed horizontally and 
revolving on vertical axes. The sorters 
stand round one portion of the edge of the 
dise and pick off any of the stone which 
appears to them not to contain metal, the 
stone being delivered to the table at an- 
other part of its edge. With the pick- 
ing belt, a long belt, usually now con- 
structed of a series of plates of steel, so 
as to be flexible, runs in a sort of trough, 
by the side of which are the sorters, who 
pick out what is not good or the reverse. 
From the stamp mills, the ore passes to 
various machines, where, with the aid of 
water, centrifugal force and gravity, the 
metal is separated from the dross. After 
all this, however, the tailings are taken to 
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the cyaniding plant, where they are sub- 
jected to the successive action of cyanide 
of potassium and zinc, and the remainder 
of the metal extracted. All of the ma- 
chines, the crushing rolls, the stamps, the 
classifiers, the jiggers, the buddles and 
the remainder of the apparatus require 
to be driven mechanically, and the elec- 
tric motor is about the handiest and most 
economical apparatus for the purpose for 
pretty well all of them. All the large 
mines have electric power stations, but 
all of them have not adopted electric 
motors for driving the important machin- 
ery. The stamps, for instance, are usual- 
ly driven by their own steam engine, 
though there appears to be no reason that 
electric motors should not be employed. 
It is one of the cases where the weaknesses 
of the electric motor do not come in. 
Most electrical engineers who have assist- 
ed in the development of the use of elec- 
tricity for power work have feared the 
use of electric motors where sudden 
strains are brought to bear on the motor, 
as when a hot steel billet is first placed 
between the rolls to be made into a steel 
rail. ‘The power absorbed goes up from 
nothing, or only that due to the friction 
of the rolls themselves, to several thou- 
sand horse-power, and as suddenly goes 
back to nothing. The same thing applies 
in a smaller degree to crushing machinery 
such as those in which a pair of jaws 
catch the stone between them, and break 
it up into small pieces. The difference 
in the strain upon the motors, between 
when no stone is in the machine and when 
the jaws encounter the stone, is very seri- 
ous. There is the same thing, in a small- 
er way, in a circular sawmill, when a big 
piece of wet timber comes under the saw. 
But there is one rule for all these cases: 
make the motor well above its work, so 
that even the very heaviest load, the very 
heavy torque at starting, shall not be in 
excess of its possible load, and all will 
be well. With the stamp battery, how- 
ever, there is none of this. The load is 
known at all times. There are so many 
stamps to lift each minute, such a dis- 
tance, and the friction of the apparatus, 
and that is all. Any uncertainty in the re- 
sults does not affect the work to be done 
on the stamp. There is, of course, the 
question of the economy of a stamp mill, 
but that does not affect the question of 
the use of electricity for driving them. 
In the Barberton district, for a long time 
before the war and since the war has fin- 
ished, the whole of the appliances of a 
gold mine have been driven by electric 
motors, furnished with current from a 
supply station some miles away, deriving 
its energy from water power. 
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IN THE MINE ITSELF. 


In the mine itself, the openings are 
for winding, for pumping, for haulage, 
for drilling and for ventilation. As al- 
ready remarked, for pumping, electricity 
is the agent par excellence recognized on 


‘the Rand. Apparently it has fully justi- 


fied its choice. In the Knight’s Deep 
mine, some motors and cables which had 
been used for pumping before the war 
were left, and are stated to have been 
under water for two and one-half years, 
and to have been taken out, dried and 
put to work again with satisfactory re- 
sults. The name of the maker of the 
motors is not given. At this mine also 
2,900,000 gallons of water were pumped 
out every twenty-four hours for five 
months. This means something like an 
expenditure of 10,000 horse-power on 
pumping alone for the period named at 
that mine. It should be mentioned that 
it is a common feature of metalliferous 
mines, certainly of tin and gold mines, to 
be very much burdened with water. The 
rock which carries the metal is water 
bearing. In some cases the water is to 
a certain extent a blessing in disguise, 
providing it does not cost too much to 
pump, as a large quantity of water is 
required for the machines which separate 
the gold or tin and the dross, the gangue. 
At the Robertson shaft of Knight’s 
Deep mine three electrically driven high- 
lift three-throw pumps have been put 
down capable of delivering 400,000 
gallons of water per day of twenty-four 
hours, against a head of 1,250 feet. 


DRILLING. 


Drilling should offer a good opening 
for electricity. At present, as already 
mentioned, the drilling is almost entirely 
done by compressed air, except where it 
is done by hand. In the process of get- 
ting the stone in which the metal is held, 
and whether it be in the process of shaft 
sinking, driving levels, cross-cuts, stop- 
ing, as it is called, taking out as much as 
is possible from the lode, between the 
levels, holes are drilled, and the stone 
broken down by shots of dynamite or 
other explosive. In early Cornish prac- 
tice, which still rules in Cornwall for 
small work, the holes were drilled by 
hand. This practice held its own until 
the advent of the compressed air drill. 
None of the so-called labor-saving appli- 
ances could beat a pair of Cornishmen 


who knew their work, using their drills 
and sledges. The compressed air drill, 
striking about 500 blows a minute, has 
taken the place of the hand drill pretty 
well all over the world. 

In coal mines very great attention ia 


_ paid to the matter of ventilation, because 


- South Africa, of labor. 
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the air current is required to dilute the 
inflammable gases which are given off 
from the coal as much as to provide fresh 
air for the miners to breathe. But in 
metalliferous mines, there is not this in- 
centive. There is no gas to be feared. 
Also ventilation, with the system of work- 
ing tin and gold mines, is not an easy mat- 
ter. Under these circumstances the fresh 
air coming from the exhaust port of the 
compressed air drill is a Godsend, though 
it is not much in actual quantity. As 
will be understood also, the temperature 
at the depths at which “stoping” is car- 
ried on is pretty high, and men who are 
working hard feel very kindly toward the 
apparatus which gives them a little cool 
air. There is a more important reason 
than all, however, viz., the unsatisfactory 
nature of the electrically worked drills 
that have been put upon the market up 
to very recently. This matter of drilling 
bv compressed air, or by electricity, is very 
closely connected with the very trouble- 
some question, at the present time, in 
Every manager 
in the district complains of the shortness 
of labor, and it 18 not white labor, that 
apparently is plentiful enough, though its 
quality seems to be sometimes a doubtful 
quantity. It is native labor that is want- 
ed, because the native, working on the 
same lines as the early Cornish miners, 
with hand drill and hammer, can drill 
at a less cost than the machines can do, 
worked by the expensive white man, and 
fed with the equally, or more, expensive 
compressed air. 


WITY ELECTRIC ROCK DRILLS HAVE NOT 
COME TO THE FRONT MUCH. 


The reason why the electric drill has 
not done much yet, is that the problem is 
a very difficult one. There is no difficulty 
in producing a rotary drill, electrically 
driven. But for the great majority of 
work in connection with gold mines the 
rock to be drilled is very hard, and re- 
quires a percussion drill. Practically all 
electric percussion drills work on the sys- 
tem that some form of spring really strikes 
the blow, the electric motor winding the 
spring up. The effective working of the 
apparatus depends really upon the springs 
remaining good, and unfortunately every 
one knows how unreliable springs are apt. 
to be under conditions such as would rule 
here. Nevertheless, whoever solves the 
problem of a good electrically driven per- 
cussion rock drill will render working very 
much more economical on the Rand and 
other places where tin or gold are got. 
Perhaps a suggestion of the lines upon 
which the thing could be worked may not 
be amiss. It appears to me that the elastic 
properties of compressed air should be 
used, but that the air should not be com- 
pressed on the surface and distributed to 
the workings, that it should not even be 
compressed in the workings, and conveved 
to the drills, though that would be a dis- 
tinct advance, but that the electric motor 
should compress the air in the working 
parts of the drill itself. The air should 
he compressed to a pretty high pressure 
bv the motor, and made to do the work 
which the springs do now, 
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the greatest danger to which trans- 

mission systems are exposed, and it 
atiacks their most vulnerable point, that 
is, Insulation. The lesser danger as to 
lightning is that it will puncture the line 
insulators, and shatter or set fire to the 
poles. The greater danger is that the 
lightning discharge will pass along the 
transmission wires to stations and sub- 
stations and will there break down the in- 
sulation of generators, motors or trans- 
formers. Damage by lightning may be 
prevented in either of two ways, that is, 
by shielding the transmission line so com- 
pletely that no form of lightning charge 
or discharge can reach it, or by providing 
so easy a path from line conductors to 
earth that lightning reaching these con- 
ductors will follow the intended path in- 
stead of any other. In practice the shield- 
ing effect is sought by grounded guard 
wires, and the easy path for discharge 
takes the form of lightning arresters, but 
neither of these devices is entirely effec- 
tive. 

Aerial transmission lines are exposed 
to direct discharges of lightning, to elec- 
tromagnetic charges due to lightning dis- 
charges near-by, and to electrostatic charges 
that are brought about by contact with or 
induction from electrically charged bodies 
of air. It is evidently impracticable to 
provide a shield that will free overhead 
lines from all of these influences. To cut 
off both electrostatic and electromagnetic 
induction from a wire and also to free 
it from a possible direct discharge of light- 
ning, it seems that it would at least be 
necessary to completely encase the wire 
with a thick body of conducting material. 
This condition is approximated when an 
electric circuit is entirely beneath the 
surface of the ground, but would be hard 
to maintain with bare overhead wires. It 
seems, however, that grounded guard wires 
near to and parallel with long aerial cir- 
cuits should tend to discharge any high 
electrostatic pressures existing in the sur- 
rounding air, to check in some uncertain 
degree both static and electromagnetic 
induction in these circuits, and to ma- 
terially reduce the probability that a di- 
rect discharge of lightning will choose the 
highly insulated circuits for its path to 
earth. Lightning arresters are much more 
likely to conduct induced than direct light- 
ning discharges to earth, without damage 
to transmission lines, sp that both arrests 


ko in its various forma is 
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Wires for Transmission Lines. 


By Alton D. Adams. 


ers and guard wires may logically be used 
in the same system. 

Wide differences of opinion exist as to 
the general desirability of grounded guard 
wires on transmission lines, both because 
of their undoubted disadvantages and be- 
cause the degree of protection that they 
afford is uncertain. It seems, however, 
that both the merits and defects of guard 
wires depend in large degree on the kind 
of wire used for the purpose, and the 
method of its erection. Galvanized iron 
wire with barbs every few inches has been 
more generally used for guard wires along 
transmission lines than any other sort. 
Sometimes a single guard wire of this 
sort has been run on a pole line carrying 
transmission circuits, and the more com- 
mon location of this single wire is on 
the tops of the poles. In other cases two 
guard wires have been used on the same 
pole line, one of these wires being located 
at each end of the highest cross-arm and 
outside of the power wires. Besides these 
guard wires at the ends of the top cross- 
arms of a pole line, a third wire has in 
some systems been added at the tops of 
the poles. These guard wires have some- 
times been secured to the poles and cross- 
arms by iron staples driven over the wire 
and into the wood, and in other cases the 
guard wires are mounted on small glass 
insulators. Much variation in practice 
also exists as to the ground connections 
of guard wires, such connections being 


made at every pole in some systems, and- 


much less frequently in some others. 

With all these differences in the 
practical application of guard wires it is 
not strange that opinions as to their 
utility do not agree. Further reason for 
differences of opinion as to the practical 
value of guard wires exists in the fact 
that in some parts of the country the 
dangers from lightning are largely those 
of the static and inductive sort, that are 
most effectively provided for by lightning 
arresters, while in other parts of the 
country direct lightning strokes are the 
greatest menace to transmission systems. 
At the present time, knowledge of the 
laws governing the various manifesta- 
tions of energy that are known under the 
general head of lightning is very im- 
perfect, and the most reliable rules for 
the use of guard wires along transmis- 
sion lines are those derived from prac- 
tical experience. 

A case where a guard wire did not 


prove effective as a protection against 
lightning is that of the San Miguel Con- 
solidated Gold Mining Company, of Tel- 
luride, Col., whose three transmission 
lines ran from the water power plant to 
points from three to ten miles distant, as 
described in vol. xi, A. I. E. E., 337 and 
following pages. This transmission 
operated at 3,000 volts, single-phase, al- 
ternating, and the pole lines ran over the 
mountains at elevations of 8,800 to 
12,000 feet above sea level, passing across 
bare ridges and tracts of magnetic ma- 
terial. It was stated that the country 
over which the cireuits ran is so dry and 
rocky that it was practically impossible 
to secure good ground connections along 
the line, and no mention was made of the 
way in which the guard wire was 
grounded, or of the number of its ground 
connections. Furthermore, it does not 
appear that there was more than one 
guard wire on each pole line. Under 
these circumstances, and with a certain 
make of lightning arresters in use at the 
station, lightning was a frequent cause of 
damage to the connected apparatus. The 
insulation of some of the machinery is 
described as honevcombed with perfora- 
tions which led to continual leakage, 
grounds and short-circuits, which seems 
to indicate that the damage was being 
done by static and inductive discharges 
rather than by direct lightning strokes, 
any one of which would have disabled a 
machine at once. The type of lightning 
arrester in use on this system was 
changed, and thorough ground connec- 
tions were provided for the new arresters, 
after which the damage by lightning 
came to an end. It is not stated, how- 
ever, that the guard wires were removed. 
This case has been referred to as one in 
which guard wires failed to give pro- 
tection, but as may be seen from the 
above facts, such a statement is hardly 
fair or accurate. In the first place it 
docs not appear that the single guard 
wire on each pole line was effectively 
grounded anywhere, and it evidently was 
not so grounded at frequent intervals 
along the lines. Again, a large part of 
the damage to apparatus appears to have 
been the result of static or inductive dis- 
charges that could not in the nature of 
things have been prevented by a guard 
wire. Finally, as the guard wire was not re- 
moved after the new lightning arresters 
were erected, it is quite possible that this 
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wire prevented some direct discharges 
over the transmission wires that would 
have been very destructive. 

On page 381 of the volume of 
A. I. E. E. above cited, it is stated that 
the frequency and violence of lightning 


discharges that entered a certain electric 


station on Staten Island were much less 
after guard wires had been erected along 
the connected circuits than they were 
before the guard wires were put up. 

It is also stated on page 385 of the 
same volume that examination of 
statistics of a number of stations in this 
country and Europe had shown that in 
everv case where an overhead guard wire 
had been erected over power circuits, or 
where these circuits ran for their entire 
distance beneath telegraph wires, light- 
ning had given no trouble on the circuits 
so protected. Unfortunately the speaker 
who made this statement did not tell us 
where the interesting statistics mentioned 
could be consulted. 

On the first pole line erected for power 
transmission from Niagara Falls to Buf- 
falo two guard wires were strung at op- 
posite ends of the top cross-arm on guard 
irons there located. This cross-arm also 
carried two power circuits, and the 
nearest wires of these circuits were dis- 
tant about thirteen inches from the guard 
irons. These guard wires were barbed 
and grounded at every fifth pole, accord- 
ing to an account given in vol. xviii, 
A. I. E. E., at 514 and following pages. 
The character of the ground connections 
is not stated. Much trouble in the way 
of grounds and short-circuits on the 
transmission lines was caused by these 
guard wires at times when they were 
broken by the weight of ice coatings and 
wind pressure. As a result of these 
troubles the guard wires were removed 
in 1898. Since that date it appeare that 
the transmission lines between Niagara 
Falls and Buffalo have been without 
guard wires. Up to 1901, according to 
page 537 in the volume just cited, twenty 
per cent of the interruptions in operation 
at the Niagara plant were caused by 
lightning, and it seems probable that this 
record applies to the period after 1898, 
when the guard wires were removed. It 
is also stated that during a single storm 
the line was struck five times, and that 
five poles with their cross-arms were 
destroyed. If these direct lightning 
strokes occurred while there were no 
guard wires along the line, as seems to 
have been the fact, it is a fair question 
whether such wires well grounded would 
not have carried off the discharges with- 
out damage. In California, the country 
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of long transmissions, the use of guard 
wires along the pole lines is quite general. 
Many of these lines run east and west 
across the state, and a single line may 
thus have elevations in ite different parte 
all the way from that of tide water up 
to several thousand feet above sea level. 
Unless guard wires are strung with these 
lines there is much manifestation of in- 
duced or static electricity, according to 
an account at page 538, in vol. xviii, 
A. I. E. E., where it is said that in the 
absence of guard wires a person will be 
knocked off his feet every time he touches 
a transmission wire that is entirely dis- 
connected from the source of power. It 
is also said that this static charge on 
idle power lines is sufficient, in time, to 
puncture the insulation of the connected 
apparatus. On the other hand, where 
the grounded and barbed guard wires 
are strung over the entire lengths of 
these long power lines, these lines may 
be handled with impunity when they 
are idle. Ground connections to the 
guard wire are said to be made at about 
every fourth pole, and to consist of a 
wire stapled down the face of the pole 
and joined to an iron plate beneath its 
butt. The barbed guard wire itself, of 
which each pole line appears to have but 
one, is regularly stapled to ‘the tops of 
the poles. : 

At the reference just named it is re- 
lated that on a certain transmission line 
running east and west across the state 
for a distance of forty-six miles, and pre- 
tected by a guard wire, no trouble was 
experienced during a severe storm that 
swept north and south over the line. 
Meantime the damage on other lines in 
the same neighborhood, and presumably 
not protected by guard wires, was large. 

Between the electric plant at Chambly, 
on the Richelieu river, and Montreal, 
Quebec, a distance of 16.6 miles, a trans- 
mission line of three circuits on two pole 
lines, with guard wires, was operated 
from some time in 1898 to December 1, 
1902, or somewhat more than four years. 
On the date last named the dam that 
maintained the head of water at the 
Chambly station gave way, and the plant 
was. shut down during nearly a year for 
repairs. For as much as three years this 
line was operated at 12,000 volts, sixty- 
six cycles per second, two-phase. During 
the remainder of the period up to the 
failure of the dam, the line was operated 
at 25,000 volts, sixty-three cycles, three- 
phase. In each transmission two pole 
lines were employed with two cross-arms 
per pole. One two-phase, four-wire cir- 
cuit was carried on each of three of these 
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cross-armis. At each end of the upper 
cross-arm on each pole, and at a distance 
of fifteen inches from the nearest power 
wire, a guard wire was mounted on a 
glass insulator. A third guard wire was 
mounted on a glass insulator at the top 
of each pole, and this third guard wire 
was about twenty-inches from the nearest 
power wires. Each of these guard wires 
was made up of two No. 12 B. W. G. 
galvanized iron wires twisted together 
with a four-point barb every five inches 
of length. Poles carrying these lines 
were ninety feet apart, and at each pole 
all three of the guard wires were con- 
nected by soldered joints to a ground 
wire that was stapled down the side of 
the pole, passed through an iron pipe 
eight feet long, and was then twisted 
several times about the butt of the pole 
before it was set in the ground. At 
three points along the line the conductors 
consisted of single-conductor under- 
ground cables that had an aggregate 
length of about twenty-five miles. No 
lightning arresters were employed at the 
points where the overhead transmission 
wires joined the underground cables. 

These two-phase, 12,000-volt circuits 
were operated from some time in 1898 to 
some time in 1902, or about four years, 
and during that time there was no dam- 
age done by lightning either at the Cham- 
bly plant, on the overhead line or the 
underground cable, or at the Montreal 
substation. This record is not due to 
lack of thunder-storms, for in the territory 
where the line is located these storms are 
frequent and severe. One very severe 
storm during the period in question re- 
sulted in serious damage by lightning on 
distribution lines at Chambly and Mont- 
real, where the guard wires were not in 
use, but the transmission line and its 
connected apparatus escaped unharmed. 
The path of this storin was in the direc- 
tion of the transmission line from Mont- 
real to Chambly, and several trees were 
struck on the way. At the time of this 
storm and during an entire summer there 
were no lightning arresters in the power- 
house at Chambly. 

In 1902, when the transmission line 
just considered was changed from two- 
phase to three-phase, and its voltage raised 
from 12,000 to 25,000, the method of pro- 
tection by grounded, barbed guard wires, 
as..above described, was retained. Two 
three-phase circuits were arranged on 
each of the two pole lines, with one wire 
of each circuit on an upper cross-arm, and 
two wires of each circuit on a lower cross- 
arm, so that the nearest power wire on 
the upper cross-arm is thirty-two inches 
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from the guard wire, and the nearest 
power wire on the lower cross-arm is 
about thirty inches from the guard wire 
at each end of the upper cross-arm. The 
guard wire at the tops of the poles is 
about thirty-three inches from each of 
the power wires on the upper cross-arm. 
In this three-phase line there is about 
1,440 feet of three-conductor under- 
ground cable, and this cable lies between 
the end of the overhead line and the sub- 
station in Montreal. At the juncture of 
the overhead line and the cables there is 
a terminal house containing lightning ar- 
resters, and there are also arresters at the 
Chambly plant and the Montreal substa- 
tion. No lightning arresters are con- 
nected to this line save those at the gener- 
ating plant, the terminal house and the 
substation. 

During that part of the year 1902 in 
which the new 25,000-volt line was in 
operation, that is, after the change and up 
to the time of the failure of the dam, this 
line and its connected apparatus were not 
damaged in any way by lightning, and the 
same is true for the period in which the 
line was idle pending repairs on the dam. 
The experience on this Montreal and 
Chambly transmission is probably among 
the best evidence to be found anywhere as 
to the degree of protection from lightning 
that may be had by the use of guard wires. 
In spite of cases like that just considered, 
where guard wires appear to have given a 
large degree of protection to transmission 
systems, many important transmissions 
are operated without them. 

An example of this sort may be seen in 
the transmission line between the 10,000- 
horse-power plant at Electra, in the Sierra 
Nevada mountains of California, and San 
Francisco, a distance of 154 miles, where 
it seems that no guard wires are in use. 
Another important transmission line that 
appears to get along without guard wires 
is that between the 10,000-horse-power 
plant at Cafion Ferry, on the Missouri 
‘river, and Butte, Mont., sixty-five miles 
away. On the transmission line between 
the power station on Apple river in Wis- 
consin, and the substation at St. Paul, 
Minn., about twenty-seven miles long, 
there are no guard wires for lightning 
protection. Further east, on the large, 
new transmission system that stretches 
from Spier Falls and Glens Falls on the 
north to Albany on the south, a distance 
in a direct line of nearly fifty miles, no 
guard wires are employed. On its way 
the tranemission system just named 
touches Saratoga, Schenectady, Mechanic- 
ville, Troy and a number of smaller places, 
thus forming a network with several hun- 
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dred miles of overhead wire. Examples 
of this sort might be multiplied, but those 
already named are sufficient to show that 
it is entirely practicable to operate long 
transmission systems without guard wires 
as a protection against lightning. 

With these examples of transmission 
systems both with and without guard 
wires, the expediency of their use on any 
particular line should be determined by 
weighing their supposed advantages 
against their known disadvantages, under 
the existing conditions. It seems fairly 
certain from all of the evidence at hand 
that if guard wires are to offer any large 
degree of protection to transmission sys- 
tems such wires must be frequently and 
effectively grounded. There is certainly 
some reason to think that the failures of 
guard wires to protect transmission sys- 
tems in some instances may have been due 
to the lack of numerous and effective 
ground connections. Such for example 
may have been the case above mentioned, 
at Telluride, Col. On the other hand, it 
seems reasonable to believe that the ap- 
parently high degree of protection afford- 
ed by the guard wires on the Chambly and 
Montreal line is due to the fact that these 
wires are connected through soldered 
joints at every pole with a ground wire 
that is wound about its base. The nearer 
that guard wires are located to the power 
wires on a line, the higher it may be as- 
sumed is the degree of protection afforded, 
but the greater also is the danger that a 
guard wire will come into contact with a 
power wire, by breaking or otherwise. It 
is probable also that the protection given 
by a guard wire does not increase nearly 
as fast as the distance between it and a 
power wire is diminished. Even if one 
guard wire on a line is thought to be de- 
sirable, it does not follow that two er more 
such wires should be used, for the addi- 
tional protection given by two or three 
guard wires beyond that given by one 
wire may be trifling, while the cost of 
erection and the danger of crosses with 
the power circuits increase directly with 
the number of guard wires. At one time 
it was thought very desirable to have 
barbs on guard wires, but now the better 
opinion seems to be that, as barbs tend 
to weaken the wire, they lead to breaks 
and cause more trouble than they are 
worth. The point where the barbs are 
located seem to rust more quickly than do 
other parts of the wire. In some cases 
barbed guard wires that have given trou- 
ble by breaking have been taken down and 
smooth wires put up instead. If a guard 
wire is well grounded at least as often as 
every other pole, its size may be deter- 
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mined largely on consideratiofis of me- 
chanical strength and lasting qualities. 
For ordinary spans a No. 4 B. & S. G. 
galvanized, soft iron wire seems to be 
about right for guarding purposes. Iron 
seems to be the most desirable material 
for guard wires because it gives the re- 
quired mechanical strength and sufficient 
conductivity at a less cost than copper, 
aluminum or bronze, and is easier to han- 
dle and less liable to break than steel. It 
was formerly the practice to staple guard 
wires to the tops of poles or to the ends 
of cross-arms, but it was found that the 
wire was more apt to rust and break at 
the staple than elsewhere, and in the bet- 
ter class of work such wires are now 
mounted on small insulators, because of 


the superior mechanical support thus ob- 
tained. This practice, as stated above, 
was followed on the Montreal and Cham- 
bly line. Tn all cases the connection be- 
tween a guard wire and each of its ground 
wires should be soldered, and the ground 
wire should have a large surface in con- 
tact with damp earth, either through a 
soldered joint with a ground plate, by 
winding a number of turns about the butt 
of the pole, or by other means. 

It is thought by some telegraph engi- 
neers that the use of a separate ground 
wire running to the top of each pole is 
quite as effective as a protection against 
lightning as is a guard wire that runs to 
all of the poles and is frequently connect- 
ed to the ground. : 

This practice is mentioned at page 26 
of “Culley’s Handbook of Practical 
Telegraphy.” Such ground wires are free 
from most of the objections to the ordi- 
nary guard wires. It seems quite certain 
that a guard wire along an alternating- 
current line, and grounded at frequent 
intervals, must act as the secondary cir- 
cuit of a transformer by reason of its 
ground connections, and thus absorb some 
energy from the power circuits. No ex- 
perimental data are yet available, how- 
ever, to show how large this loss may he 
in an ordinary case. It is fairly evident 
that there must be some electrostatic ef- 
fects between the working conductors and 
a guard wire, but here again data are 
lacking as to the amount of any such 
effect. On most, if not all, transmission 
lines the guard wire or wires, if used at 
all, is placed either above or on a level 
with the highest power conductors. It is 
by no means certain, however, that guard 
wires a short distance below power cir- 
cuits would not be equally effective with 
such wires above these circuits. With one 
conductor of a three-phase circuit mount- 
ed on a pin set in the top of a pole, and 
the two remaining conductors on a two- 
pin cross-arm beneath, in the method most 
frequently adopted for transmission lines 
of very high voltage, it is obviously im- 
practicable to put guard wires either above 
or on a level with the power circuits. In 
the latest transmissions there is a strong 
tendency to omit guard wires entirely, and 
rely on lightning arrestera for protection. 


January 16, 1904 


METHODS OF CHARGING FOR ELEC- 
TRICAL ENERGY.' 


BY ELLIS H. CRAPPER. 


The uniform meter rate—often termed 
a flat-rate system—is no doubt a great im- 
provement upon the old flat-rate system, 
and is in use to a great extent at the 
present time. At a fixed price the quar- 
terly account is proportional to the con- 
sumption, and the undertaker is paid for 
what he supplies. ‘The large short-hour 
consumer, however, does not pay his 
proper proportion of the readiness-to- 
serve costs, while the long-hour consumer 
pays more than his just proportion of the 
sume. The latter, although he may take 
less kilowatt-hours, is more profitable 
than the former. The system is readily 
understood by, and acceptable to, the 
public, and although a fixed rate has 
the recommendation of simplicity, it is 
dithcult to offer inducements to the most 
desirable customer. ‘The price per unit 
varies from fourpence to sixpence. From 
the nature of the demand, the engineer 
could well afford to supply the long-hour 
consumer with some rebate, but, unfor- 
tunately, it is the large short-hour con- 
sumer—of which the early-closing drap- 
ery establishment of considerable dimen- 
sions is an example—who expects and 
demands a reduction on his account, be- 
cause the kilowatt-hours consumed is 
larye. Discounts, however, are favored 
by some undertakers, and discount grant- 
ed may be based upon the number of units 
consumed, If the duration of service be 
ignored, then the wrong individual—. e., 
the large short-hour consumer reaps the 
benefit, since it is the rate at which the 
supply is given, more than the quantity 
supplied, which augments the costs’ 
curve. The principle in such cases is, 
therefore, irrational, and the long-hour 
consumer would be unfairly treated. It 
would, in fact, be extremely difficult to 
exactly apportion the proper amount to 
be deducted between the individual con- 
sumers, when the magnitude and dura- 
tion of the demand vary so considerably 
with different classes of consumers. ‘The 
principle of granting discounts is so preva- 
lent in every-day commercial practice 
that, not only have they been offered to 
the more profitable customer, but some 
engineers maintain that discounts should 
also take in consideration the period of 
the year. M. de Fodor, for instance, pro- 
posed in his paper read at the Paris con- 
gress in 1900, to offer three scales of dis- 
counts according to the time of the year, 
one applying from October to February, 


! Abstract of paper read before the Leeds (England) 
local section of the Institution of Electrical Engineers. 
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inclusive, another during March, April, 
May and September, and a third one 
from June to August, inclusive. It has 
been found at Budapest that the bills for 
current in the months of December and 
July, respectively, were in the ratio of 
seven to one, and as the generating 
station has a minimum load during 
the summer months, Fodor considers 
that greater discounts can be given 
during these months than during 
the winter months. As an example 
of his scale of discounts, it may be men- 
tioned that a consumer having 20 lamps 
installed and using 440 lamp-hours on 
the average is supposed to use 1,200 and 
1,000 lamp-hours in January and Febru- 


-ary respectively, and would be allowed a 


discount of 20 per cent for consumption 
in excess of these amounts. For the other 
months the scale is given in the following 
table: 


Consumption in Percentage 


Month. Lamp-Hours Before of Discount 
Discount Allowed. for Excess. 
MATCH padeeasace aces 720 | 
TTD TE vin E bene 5RO ( 40 
LOY gotta: SO Sha eGge tens 380 J 
BNC ces Saeed cee G ht Sue Ried 240 
DUI sn ets neyone ease aay 200 60 
AUSUSU: oa 2carieasesaas 280) 
September...... pate techs 540 40 
OCODOT 354 es eae eo ates 1,000 | 
November.............. 1,280 20 
December. oa... 1,340 Í 


The main idea is that this system will 
educate the public to understand the ad- 
vantages of electric lighting during the 
period of low tariff; on the other hand, 
there must, of necessity, be some extra 
trouble in preparing the accounts. A 
similar system has been introduced at Les 
Halles, Paris, but in this case the cus- 
tomer pays a fixed amount, with an addi- 
tion proportional to the consumption. 
The correct method of giving a rebate 
would necessitate the division of the con- 
sumers into groups of equal value to the 
station, with regard to profitableness 
rather than the magnitude of the con- 
sumption. And this idea introduces the 
principle of a sliding scale of charges, 
which is justifiable from the point of 
view that the service demanded of the 
station may be more cheaply rendered to 
long-hour consumers than to large short- 
hour consumers. Sliding scales, however, 
have not been introduced to any great 
extent on account of the difficulty ex- 
perienced in getting out the accounta. The 
best-known example of a sliding scale 
charge is the one which was in use at 
Ayr for some time, and consisted in giving 
discounts to the consumers according to 
the duration of their demands, which in 
the case of shopkeepers were fixed by the 
hour of closing. Shops closing at seven 
o'clock received no discount; public 
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houses, restaurants, ete., closing at 10 
P. M., received twenty-two and one-half 
per cent, and private houses thirty-five per 
cent. 

Two-Rate Meters—On the assumption 
that the production costs are less betwcen 
certain hours of the day than at periods 
in the neighborhood of the time of the 
peak, a system has been proposed by some 
engineers (and has been introduced to 
some slight extent) in the shape of a 
differential rate, depending upon the peri- 
od of the day at which the demand is 
made, and electricity is offered at a low 
rate at periods of light load and at a 
higher rate at periods of heavy loads. Al- 
though by some this is considered a satis- 
factory principle, it appears to be unsound, 
and nothing more than a special induce- 
ment in the nature of bargain hunting to 
use lamps when the natural light is avail- 
able with the exaggerated idea that the 
hollows of the load curve will be filled up, 
and the curve be flattened. Now, while 
it is desirable to encourage the full use 
of all the lamps for as long as possible 
and at times other than at the peak load, 
it ought to be remembered that, in a gen- 
eral way, the consumer only requires light 
when the natural light fails, and, except 
(1) in the case of basement property 
where artificial light is more or less nec- 
essary and (2) at special times, as at 
the dawn of day, there appears to be no 
reason (omitting, of course, considerations 
of motor day loads) why a day supply 
should be fostered by selling electricity, 
say, at half-price, and introducing a more 
prohibitive rate when the natural demand 
should take place, while to the majority of 
consumers the inducement is offered when 
electricity is not a necessity. Surely, this is 
equivalent to offering a bounty to the low- 
load consumer, inasmuch as a two-rate sys- 
tem, as ordinarily used, tends to flatten 
the load curve by reducing the peak, in- 
stead of building up the low-load curve. 
The only raison d’étre of the differential 
time-rate system is that an early morning 
consumer making a reasonable demand 
should meet with some encouragement in 
the shape of a diminished charge, since 
he then contributes less to the peak, and 
his charge may with advantage be based 
upon, and correspond to, the actual output 
of the station as a whole, provided such 
charge contributes something to the 
standing-by charges. It thus differs from 
the ordinary demand system, since the 
charge depends only on an individual de- 
mand. Considerations of Hopkinson’s 
fundamental principles as regarda the 
total cost of production impress one with 
the fact that the ideal tariff should be 
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based on a principle which apportions to 
cach consumer an amount for his service 
which is commensurate with the total cost 
of the same, and with this end in view 
certain systems, described in this paper, 
have been introduced. Hopkinson’s sys- 
tem is a rate which is composed of a 
fixed charge on the demand installed, plus 
a charge per unit actually consumed, 
while Andrews’s systems is a rate which 
is composed of a fixed charge on the de- 
mand taken, plus a charge per unit actu- 
ally consumed, and the last, or Wright's 
maximum demand, system is a differential 
meter rate varied by the time the maxi- 
used. Hokpinson’s, 
or the Manchester, system has not 
been adopted to any extent, as 
itis obvious that any scale which includes 
a fixed charge per lamp capacity seri- 
ously tends to restrict the number of 
lamps installed. It has also the defect 
that the number of lamps may be in- 
ercased without notice being given of the 
change. At Burnley the fixed charge is 
£8 per annum per kilowatt of maximum 
demand, plus the charge of twopence per 
unit consumed, with the option of a uni- 
form tariff of sixpence per unit, with dis- 
count for prompt payment. The system 
introduced at Hastings by Mr. Leonard 
Andrews is a modification of the Hopkin- 
son system, and embodies a fixed charge 
for the maximum number of lamps simul- 
taneously lighted during the quarter, plus 
a fixed price per unit consumed. The actu- 
al rate is ten shillings per annum per 

eight-candle-power lamp, paid quarterly, 
| plus one and one-half pence per unit con- 
sumed, with the option of a uniform tariff 
of sixpence per unit. The maximum 
number of lamps in use simultaneously is 
ascertained by a demand indicator cali- 
brated in lamps, a “lamp” being assumed 
to take 0.35 ampere at 100 volts. Mr. 
Arthur Wright’s system is an improve- 
ment of Hopkinson’s method, and takes 
into account the actual maximum de- 
mand instead of the maximum possible 
demand, and in addition gives a rebate 
according to the customer’s load-factor. 
It probably more nearly approaches the 
ideal system than the others, in that the 
charge made to the consumer more nearly 
approaches the cost he occasions than 
they do. It is questionable whether a 
charge based on the maximum demand 
irrespective of the time which it occurs 
tends to improve the condition of the 
load, and whether it does not encourage 
a liberal installation and consumption of 


mum demand is 
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current by keeping down the maximum 
demand. As evidence that the system is not 
quite perfect, it may be mentioned that 
when an abnormal and exceptional de- 
mand, made for special occasions or pur- 
poses, exceeds the normal maximum de- 
mand, permission is usually granted for 
cutting out of action the indicator, pro- 
vided due notice be given to the officials 
beforehand and request be made for them 
to short-circuit the indicator for the occa- 
sion. Then, again, the large short-hour 
consumer is unjustly penalized, while the 
small shopkeeper who lives over his shop 
receives more than his just share of the 
benefits attending long-hour consump- 
tion. It is also somewhat difficult to get 
the layman to understand the principle 
upon which the charge is made, and con- 
siderable objection has been raised to the 
system on this score alone. And, as Mr. 
Andrews has pointed out, there may, in 
some extreme cases, be considerable ir- 
regularity in the magnitude of the quar- 
terly accounts. 

With respect to the special charges 
made for power, cooking and heating, it is 
generally recognized that these items 
form the waste products of the electric 
light business, and in most cases a fairly 
low flat meter rate is adopted for elec- 
trical energy supplied for these pur- 
poses. Probably this is due to the fact 
that motor loads have to compete with 
gas, steam and hydraulic power, conse- 
quently the price to be charged for elec- 
tricity for power purposes has to be fixed 
more by the charge made for gas, steam, 
etc., than by its relation to the total costs 
of production. The author gives the fol- 
lowing as an example of the relative cost 
of gas and electricity for power purposes: 
a nine-horse-power gas engine, with gas 
at one shilling sixpence, cost from twenty- 
two to twenty-six shillings per week, in- 
cluding gas, interest, renewals, etc.; while 
a nine-horse-power single-phase motor 
which replaced the gas engine, with elec- 
tricity at one and one-half pence per unit, 
cost fourteen to sixteen shillings per 
week. 

If a central station could operate at an 
approximately constant load for twenty- 
four hours per day, the service would be 
an ideal one, and the commercial age of 
the electric light business would be real- 
ized. Then a uniform rate would be the 
ideal rate; but at present, a uniform rate 
for all purposes and at all times is not 
only impracticable, but unjust. A differ- 
ential rate in some form, in the author’s 
opinion, has certainly many points in its 
favor, and is the most workable system, 
provided the initial rate is not too high. 
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Spanish Hematite Ore for the 
United States. 

A vein of hematite iron ore, rich in 
quality necessary for the making of red 
paint for structural ironwork, has been 
discovered near the city of Jaen, in the 
province of that name, which has been 
worked during the past year and much 
of the output has found ready sale in 
the United States. A reported marked 
decrease in the output of ore of this class 
in the United States has probably stimu- 
lated the interest of American paint manu- 
facturers in the Malaga product—so much 
so, in fact, that an eastern state paint 
firm seriously contemplated the purchase 
of an interest in the mine. Failure to 
reach a satisfactory agreement with the 
local owners has, it appears, checked the 
deal. It seems hardly probable, however, 
that the original plan will be carried out. 
This contemplated the formation of an 
American corporation which would control 
the output of the mine. The present out- 
look is that this idea has been abandoned 


and that the matter will result only in 
an additional quantity of ore being sup- 
plied. The mine is 100 miles from Mala- 
ga, but the ore is brought here by rail 
and prepared for shipment, both in its 
crude state and refined, at a plant on the 
outskirts of this city. 


< 
The Tufts Engineer. 

The January number of the Tufts 
Engineer, published by the engineering 
society of Tufts College, Massachusetts, 
contains an article by C. W. Bray, de- 
scribing the engineering course at the col- 
lege; a description of the pneumatic tubes 
in Boston, by E. D. Sabine; a discus- 
sion of the proposed improvement on the 


St. Charles river, by O. M. Moulton; an 
article on the inventions of Mr. Peter 
Cooper Hewitt, by A. P. Wills; an article 
on the work of the Metropolitan water 
and sewerage boards, by F. T. Daniels, 
and one on bridge and structural engi- 
neering, by E. H. Rockwell. 


Report of the Congress of Houille 
Blanche (Water Power). 

The complete transactions of the Con- 
gress of Houille Blanche, which was held 
at Grenoble, France, September 7 to 13, 
1902, have been published. The transac- 
tions form two large octavo volumes of 
600 and 660 pages, respectively, with 
many illustrations. These contain the 


papers and discussions on water power 
development and utilization, and descrip- 
tions of the visits made by the members. 
The price of these is thirty francs ($6), 
and they can be secured from the secre- 
tary of the Syndicat des Forces Hydrau- 
liques, Chambre de Commerce, Grenoble. 
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SOME POSSIBILITIES OF THE ALTER- 
NATING-CURRENT SINGLE-PH ASE 
RAILWAY MOTOR.' 


BY A. H. ARMSTRONG. 


The electric railway motor has replaced 
the horse and cable on our city streets, 
the steam locomotive on overhead and 
underground rapid transit lines, and has 
conclusively proved its exclusive right to 
operate suburban cars over distances reach- 
ing more than fifty miles from the out- 
skirts of larger cities. All this has been 
accomplished with the direct-current series 
motor operating at a potential approxi- 
mating six hundred volts and with alter- 
nating-current distribution to suitably lo- 
cated rotary converter substations. There 
are isolated cases where the electric mo- 
tor has replaced the steam locomotive on 
steam lines, and where this has been done 
the increase in the dividend earning power 
of the road has been sufficiently great to 
warrant the extension of the electric serv- 
ice and the changing over of more steam- 
operated lines. With the commercial de- 
velopment of the alternating-current rail- 
way motor, new possibilities are intro- 
duced in electric railroading, owing to the 
much higher voltages for which the motor 
itself can be wound, and due also to the 
fact that alternating current is used di- 
rectly as motive power without the ex- 
pensive transforming apparatus required 
for the direct-current series motor. 

The alternating three-phase induction 
motor has been applied to traction work 
with doubtful success, owing to its prac- 
tically synchronous characteristic, its 
limited output making it sensitive to the 
heavy voltage drops liable to occur in 
railway work, and due, furthermore, to 
the complication of double overhead trol- 
ley required for this type of motor. 

During the past few years there have 
been developed several types of single- 
phase alternating-current motors having 
speed-torque characteristics even better 
adapted for railway work than that of the 
direct-current series motor, and, further- 
more, providing ample starting torque 
with any voltage variation liable to occur 
in practical electric railway operation. As 
these motors can be operated with a single 
trolley and ground return, and can, fur- 
thermore, be operated satisfactorily on 
either direct or alternating current, it 
makes their field of usefulness much 
greater than their direct-current seriea 
competitor. 

Having such a motor with practically 
no restriction as to voltage, it is possible 


i Read before the electrical section of the pcanaciay 
Society of Civil Engineers, November 19, 1903 
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to break away from the exclusive field of 
electric traction with frequent service and 
small units and consider the operation of 
freight and passenger trains over our regu- 
lar steam lines. In order to arrive at 
some general conclusions not limited by 
the local considerations of a specific case, 
this paper is devoted to a somewhat brief 
and general discussion of the operation of 
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our steam lines by the alternating-current 
railway motor. 

To make the conclusions general, trains 
of different weight have been taken, oper- 
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ating at different speeds and varying 
headway over a level track. As being 
typical, train weights of 2,000, 1,000, 500 
and 250 tons of 2,000 pounds have been 
selected. As the investigation of the 
operation of these trains will be carried 
to maximum speeds of sixty to seventy 
miles per hour, the total friction of the 
train expressed in pounds per ton is given 
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in curve sheet 1. This friction is not that 
of the trailing load. but includes the ruan- 
ning and wind friction of the locomotive 
itself. 

From a number of tests a steam con- 
sumption of approximately thirty pounds 
per indicated horse-power-hour is taken 
as the basis of all locomotive work. It 
is assumed that locomotives are compound, 
as this steam consumption could hardly be 
expected with simple engines under aver- 
age conditions. To make all results com- 
parable further assumptions are made of 
an evaporation of seven pounds of water 
per pound of coal, an engine efficiency of 
eighty-five per cent, and cost of coal at 
$2 per ton of 2,240 pounds. The price 
of fuel will vary and this is considered 
later. As we are figuring upon actual 
performance of the locomotive, that is 
work done in overcoming train friction, 
it will be necessary to introduce a factor 
allowing for coal wasted in making up 
and damping fires, and general waste in- 
cident to locomotive practice when stand- 
ing idle for a large part of the twenty- 
four hours. Furthermore, a steam loco- 
motive is called upon to operate through- 
out the year at varying temperatures of 
the surrounding air, and coal consumption 
during the winter months is in excess of 
that during the summer. This exces: 
may reach twenty per cent as an average 
during the cold weather, and hence ten 
per cent additional fuel is charged to the 
locomotive for the work assumed, to take 
care of the different conditions of opera- 
tion which the electric locomotive does 
not have to contend with. 

On the basis of the above assumptions, 
all of which are the result of practica! 
tests, curve sheet 2 is obtained. 

These figures check up reasonably closé 
with the locomotive performance sheets for 
steam roads after superfluous mileage has 
been deducted from the total mileage 
given. As an example the shifting loco- 
motives and pushers are charged with so 
many miles per hour and often do not 
make one-third the mileage charged to 
them, so that locomotive performance 
sheets, as published, some times indicate 
too low a coal consumption per 1,000 ton- 
mile of actual work done. 

The next item of considerable expense 
in steam operation is the labor account. 
As it is immaterial to the train crew 
whether steam or electric locomotives are 
supplied, this item will not be entered 
into. The engineer and fireman, however, 
are greatly influenced by the character of 
the motive power. In steam operation a 
crew working ten hours a day average for 
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the railroad company will not be in actual 
service on the road more than forty or 
fifty per cent of the time, the remainder 
of the time being taken up in caring for 
the locomotive. In electrical operation the 
full time of the crew can be utilized for 
active duty, and hence a considerable 
saving effected in this item. In steam 
operation a crew costing $8.50 for ten 
hours’ labor has been assumed to be in 
active commission for five hours per day, 
while in electric service the crew is as- 
sumed to be in commission 8.3 hours per 
day out of the ten. For shorter hours of 
labor the same proportion would hold 
true, and the crew for the electric loco- 
motive will cost but sixty per cent of that 
for the steam locomotive. The cost of 
wages per 1,000 ton-mile is given in curve 
sheet 2. 

In order to approximate the repairs on 
steam locomotives of different capacities, 
it is assumed that the locomotive will have 
its weight proportioned to the trains which 
it is to handle and as a basis of the re- 
pair item, the following values are as- 
sumed, agreeing closely with the results 
of compound locomotive in actual service. 


STEAM OPERATION—REPAIRS, CENTS PER 
1,000 TON-MILE. 
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The items of oil, waste and water are 
not determined here at length, but are 
introduced in the final values obtained for 
operating expense. Combining the figures 
obtained above for steam operation, in- 
cluding fuel at $2 per 2,240 pounds, en- 
gine crew at $8.50 per ten hours (five of 
which are in actual service), repairs, oil, 
waste, water, etc., the results in curve 
sheet 3 are obtained. 

It is evident from the curves that each 
weight train can be run at a certain speed 
with a minimum expense for operation, 
this speed varying with the weight of 
the train. This economical speed will, 
of course, vary with any variation of the 
constants assumed above, such as the price 
of coal, labor, etc., but the values obtained 
are instructive and are given below: 


SPEEDS OF ECONOMICAL OPERATION. 


Miles 
Tons. per Hour 
PAT PEE ene io Lela on ty Geetha waste gt dng 38 
DOO nc me ge ace eee ais basa ieee es 28 
1000 T EE E wees e Seas Gos 23 
OOO EENE E EO E ee ene AEE 19 


’ 


Considerable latitude is given above and 
below these speeds without greatly increas- 
ing expense per 1,000 ton-mile for opera- 
tion. 

Coming now to the determination of 
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the cost of operating an electrically’ pro- 
pelled train under the same conditions, we 
arrive at some very interesting resulta due 
to the low first cost of electrically equip- 
ping the proposed steam line afforded by 
the alternating-current single-phase mo- 
tor. 

The same friction values are used as 
given in curve sheet 1 for ateam opera- 


in Miles per Hour. 
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Cost PER 1,000 Ton-Mi.es. Curve SHEET 3— 
Cost OF STEAM OPERATION, COAL $2 PER 
2,240 Pounps. 


tion. From these values the kilowatt ca- 
pacity of each train is determined for the 
different speeds and varying weights of 
trains. From these values the cost of 
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trolley copper, step-down line transform- 
ers and generating station are determined. 
The electrical system consists, in brief, 
of a generating station controlling one 
hundred miles of track, that is, feeding 
fifty miles in either direction. At in- 
tervals of approximately twelve miles are 
installed step-down transformers reduc- 
ing the transmission potential to 3,000 
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volts or more for the trolley potential. 
This trolley potential is assumed at 3,000 . 
volts for a good majority of the results, 
but for heavy work, that is 1,000 and 
2,000 ton-miles, the voltage is somewhat 
increased, but nowhere exceeds a safe oper- 
ating value. The transmission potentials 
also are kept entirely within practical 
limits. The generating station does not 
get excessively large and the electrical sys- 
tem throughout presents no features of un- 
usual interest, but rather duplicates work 
that is being done throughout the coun- 
try. By keeping all values within con- 
servative limits, the resulta obtained be- 
come of practical application and not of 
theoretical interest. 

The cost of installing the electric sys- 
tem complete, including generating sta- 
tion, transformer substations, transmission 
line, poles, bonding of track, ete., is given 
in the following table: 


COST OF ELECTRICAL INSTALLATION—COST 
PER MILE SINGLE TRACK. 
2,000-TON TRAIN. 


Miles 5 Trains 10 Trains 20 Trains 
per Hour. Each Way. Each Way. Each Way. 
10 5,600 7,020 9,860 
20 6,520 8,490 12,430 
30 8,510 9,840 14,580 
40 11,690 11,910 16,770 
1,000-TON TRAIN. 

10 4 800 5,500 6,920 
20 5, 200 6,200 8,100 
30 6,250 6,900 9,400 
40 7,600 7,700 10,600 
50 9,820 9,820 12,700 
500-TON TRAIN. 

10 4,400 4,700 5,400 
20 4,500 5,100 6,000 
30 5,100 5,500 8,800 
40 5,900 6,000 7,500 
50 7,100 7,100 8,600 
250-TON TRAIN. 

10 4,200 4,400 4,800 
20 4,300 4,600 5,000 
30 4,600 4,800 5,400 
40 5,100 5,200 6,000 
50 5,700 5,700 6,600 


The above tables are given at length 
as they form very interesting reading, 
showing how the cost increases with the 
size of the unit rather than by the fre- 
quency of the trains. Also it is very 
necessary to arrive at an initial cost of 
electrical installation somewhat accurately 
as this constitutes a funded debt upon 
which the saving, if any, between elec- 
trical and steam operation must pay divi- 
dends. 

In determining the cost of electrical 
operation if has been necessary to con- 
sider the cost of producing power, and a 
sliding scale has been taken for the dif- 
ferent kilowatt outputs, ranging from 
four mills per kilowatt-hour to nine or 
more, with coal at $2 per ton, depending 
upon the kilowatt capacity of the gener- 
ating station. It is assumed that steam 
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turbines and modern methods of generat- 
ing station construction are used, looking 
to the greatest economy of operation. 
Wages of engine crew, as stated, are taken 
at sixty per cent of those for steam opera- 
tion. Repairs for electrical locomotives 
are given in the following table: 


ELECTRICAL LOCOMOTIVE REPAIRS. 


Cents per 
Tons. 1,000 Ton-Mile 
OW) E E E mates EEE 8 
DUO cise EE E EEN ES wseen 4.8 
TWO EAE meaty E ET 2.3 
Al | De are ee eee 1 


These repairs, in common with that 
given for steam operation, include all 
running repairs, overhauling and re- 
newals. The cost of electrical operation 
is given complete in curve sheet 5, which 
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are directly comparable to the cost of 
operation for steam previously given. It 
is obvious that as there is a fixed charge 
of five per cent depreciation and repair 
account on the entire electrical installa- 
tion, it is necessary to consider the fre- 
quency of travel over our. proposed 
route. In order to make it as general as 
possible, it has been assumed that there 
will be five, ten and twenty trains per 
day each way. The cost of operation ex- 
pressed in cents per 1,000 ton-mile does 
not vary greatly with the different fre- 
quency of trains, but the dividend ac- 
count must be based upon a selected 
train frequency. For convenience, a train 
frequency of ten per day each way is 
taken, and the cost of electrical operation 
given. For other frequency of trains, the 
cost of operation per 1,000 ton-mile will 
not vary more than one or two cents 
either way from the results given in the 
curves and they are, therefore, of fairly 
general application. 

By comparing this curve with that 
given for steam operation, a considerable 
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saving is shown, giving varying dividends 
depending upon the frequency of travel, 
weight of train, maximum speed, ete. In 
fact, frequency of travel and weight of 
train are the determining features in con- 
sidering the adoption of electric trans- 
portation. In order to show the dividend 
earning power—that is, the saving in 
electric operation over steam as the per- 
centage of the cost for electrical installa- 
tion—the three following tables have been 
prepared for a frequency of train service 
of five, ten and twenty trains each way 
per day. 


INTEREST ON ELECTRICAL INVESTMENT. 


FIVE TRAINS PER DAY EACH WAY. 
Miles per 2,000 1,000 500 250 
Hour. Tons. Tons. Tons. Tons. 
10 5.15% 8.178 9.25% 9.22g 
20 3.88 4.92 5.73 6.02 


30) 1.81 3.82 4.1 4.85 
40 eats 8.47 3.68 4.07 
50 ae dae 3.36 3.74 


TEN TRAINS PER DAY EACH WAY. 
10 848% 14.8% 17.54 18.3% 


20 4.68 8.87 11.05 11.9 

30 1.31 7.2 8.1 9.65 
40 or 6.8 7.62 8.14 
50 mous sess 6.72 7.48 


TWENTY TRAINS PER DAY EACH WAY. 
10 892% 23.19 81.49 34.59 


20 2.6 12.9 19.1 22.1 
30 SRAN 9.8 13.65 17.8 
40 Doen 9.73 12.8 15.0 
50 gains ee 11.25 13.7 


As shown by the above tables, electric 
locomotives can not compete with steam 
for trains of 2,000 tons at higher speeda, 
owing to the enormous cost of equipping 
the road electrically with the constants 
chosen. Should such heavy railroading be 
contemplated electrically, it would be nec- 
essary to adopt longer transmissions than 
the fifty miles either way from the power- 
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CURVE SHEET 6.— NET EARNINGS ELECTRICAL 
INSTALLATION, 1,000-Ton-TRAIN UNITS. 


house assumed, and which is very con- 
servative, also the use of higher voltages 
on the trolley than the 5,000 or 6,000 volts 
maximum assumed in arriving at the 
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tables. The scope of the paper has been 
limited, however, to the use of standard 
apparatus and voltages met with in every- 
day practice. The results given thus rep- 
resent the practice of to-day and not what 
electrical engineers may be able to do 
some time in the future. The considera- 
tion of the operation of 2,000-ton trains 
at speeds of fifty or sixty miles per hour 
is hypothetical, as no steam locomotive 
could be constructed that would furnish 
sufficient power to haul a train of this 
weight at the speeds considered. The 
problem is feasible from an electrical 
standpoint as the weight of the locomotive 
could be distributed among a number of 
units distributed throughout the train to 
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CURVE SHEET 7.—Net EARNINGS ELECTRICAL 
INSTALLATION, 500-Ton-TRatIn UNITS. 


lessen the draw-bar pull without exceed- 
ing a permissible weight per axle. 

The discussion of the paper has been 
limited thus far to the use of coal costing 
$2 per ton for both steam and electric 
locomotive work. It is a well-known fact 
that generating stations can use cheaper 
coal than it is economical] to use on steam 
locomotives, and hence it is interesting to 
follow through the results with varying 
prices of coal. In figuring the cost of 
coal, it is assumed that coal will be 
charged to operation at the price for which 
it could be sold in the wholesale market 
at the locality used. Coal at $2 per ton 
is somewhat cheap, especially for some of 
the western roads, and the same method of 
figuring has been used in determining the 
earning capacity of the electrical installa- 
tion for $3 and $4 coal as well. As the 
saving in electrical operation and its per- 
centage of the cost of installing the elec- 
trical system are of fundamental impor- 
tance, the tables for interest-earning ca- 
pacity expressed as percentage of the elec- 
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trical installation is given in the follow- 
ing tables both for $3 and $4 coal. 
COAL AT $3 PER 2,240 POUNDS—INTEREST 
ON ELECTRICAL INVESTMENT. 
FIVE TRAINS PER DAY EACH WAY. 


Miles per 2,000 1,000 500 250 


Hour. Tons. Tons. Tons. Tons. 
10 8.35% 10.6% 10.83 9.6% 
20 6.77 6.8 6.9 6.4 
30 4.35 5.8 4.85 5.02 
40 8.12 5.5 4.94 5.0 
50 os PE 4.7 4.67 

TEN TRAINS PER DAY EACH WAY. 
10 12.83 17.7% 19.5¢ 19.4¢ 
20 8.77 12.1 13.2 13. 
30 7.3 10.75 10. 11.1 
40) 6. 10.75 10.47 10.3 
50 neei P 9.4 9.34 
TWENTY TRAINS PER DAY KACH WAY. 
10 14.9% 27.8% 38.43 36.3% 
20 8.2 17.7 22.6 23.8 
30 7.9 15. 17. 20.1 
40 6.25 15.2 17.3 18.1 
50 mere re 20.4 16.9 


COAL AT $4 PER 2,240 POUNDS—INTEREST 
ON ELECTRICAL INVESTMENT. 


FIVE TRAINS PER DAY EACH WAY. 


Miles per 2,000 1,900 500 250 
Hour. Tons. Tons. Tons. Tons. 
10 11.04 11.65¢ 11.69 10.2¢ 
20 9.65 8.65 8.15 7.19 
30 7.04 7.74 6.35 5.72 
40 5.64 7.54 6.2 5.75 
50 atures 6.13 5.6 
TEN TRAINS PER DAY EACH WAY. 
10 16.87 20.84 21.43 20.47 
20 13.4 15.2 15.8 14.7 
30 12.0 14.3 12.2 12.7 
40 10.72 15. 12.8 11.8 
50 ane aac 12.2 11.2 
TWENTY TRAINS PER DAY EACH WAY. 
10 21.1¢ 33.24 38.4% 38.04 
20 14.8 22.9 27.4 25.6 
30 16.8 20.3 20.3 22.6 
40 12.4 20.9 21.1 20.7 
50 oer eee 20.4 20.1 


A study of the above tables brings out 
the fact that for very infrequent service, 
that is five trains per day each way or 
less, it would hardly pay to equip the road 
electrically, there being a dividend of from 
four to seven per cent on the capital in- 
vested. With more frequent service, how- 
ever, the saving in electrical operation be- 
comes more marked until at from fifteen 
to twenty trains per day each way, the in- 
terest earning power of the electrical in- 
vestment is worthy of very careful con- 
sideration. It should be borne in mind 
that all these figures do not contemplate 
increase in the present traffic of the road, 
and, therefore, do not take into considera- 
tion one of the chief characteristics of elec- 
tric traction, that is developing short haul 
local traffic and thus increasing the divi- 
dends by increasing the receipts rather 
than by cutting down operating expenses. 
The well-known ability of electric roads to 
greatly increase previous steam traffic haa 
led them to be installed, in many cases, 
without too close an investigation into 
their economical installation. ‘Taking into 
account therefore that the electrically 
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equipped road, while caring for the heavy 
through freight traffic with an earning ca- 
pacity of from four to seven per cent 
on the investment, can also build up a 
local traflic both freight and passenger, 
with practically no additional cost and 
showing very large returns. 

Taking up the possibilities of the al- 
ternating motor in general haul work, the 
problem had to be treated in a very general 
way in order not to lose sight of the scope 
of the problem in considering local details. 
The average specific problem has its local 
conditions, which must be carefully con- 
sidered in detail, and, in many cases, 
would show a greater return for the money 
invested than indicated in this paper. For 
instance, all power is supposed to be gen- 
erated from coal from power-house de- 
voted to the interests of railroading alone. 
Along many of our roads exist water 
power facilities which could be advanta- 
geously developed and furnish power much 
cheaper than the figures assumed from 
coal generation. Furthermore, the cost of 
power in the smaller generating station 
capacity has been assumed as high as one 
cent per kilowatt-hour or more, and should 
a generating station supply other indus- 
tries, such as mining, lighting, general 
power distribution, etc., the cost of pur- 
chasing power would be considerably de- 
creased with a consequent reduction in cost 
of operating electrically. The results 
given in the table therefore are of general 
application only and may be considerably 
modified when considering the local aspect 
of a given proposition. It is believed, 
however, that the results as obtained are 
based upon conservative assumptions, in 
fact, most of these assumptions were ob- 
tained from operating conditions, and, 
with the figures given, outline somewhat 
briefly the possibilities of the alternating- 
current single-phase motor in the railway 
field. 

The operating expenses considered in- 
clude fuel, wages, repairs, oil, waste, and 
five per cent depreciation of the electrical 
installation. No depreciation is charged 
off against the locomotives, as although the 
electric locomotives cost more than the 
steam, they will permit of a greater mile- 
age, so that the total capital invested in 
locomotives should be practically the same 
in either case. There are a number of ex- 
penses incidental to steam operation other 
than those considered which must be done 
away with with the adoption of the elec- 
tric locomotive. While each of these ex- 
penses is small they may amount to con- 
siderable in the aggregate. For exam- 
ple, the electric locomotive is double ended 
and requires no turntable. Two electric 
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locomotives can be coupled together and 
operated by one engineer in the cab on the 
leading locomotive, each locomotive doing 
an equal share in hauling the train. In 
fact, it is not strictly necessary to con- 
sider the use of a fireman in electric pro- 
pulsion, as his duties will be largely con- 
fined to ringing the bell, and waiting for 
the engineer to die of heart disease. His 
services can be dispensed with entirely if 
we consider that the electric locomotive 
cab can be made the caboose for the train, 
and the train crew serve as a reserve for 
the engineer in case of trouble. The cost 


.of fuel has been assumed equal in both 


cases, but there is an added expense in 
handling the fuel for steam operation as 
the sourve of supply of the locomotives is 
distributed in small pockets over con- 
siderable track, each pocket requiring 
more or less outlay for its establishment 
and maintenance, all of which can be saved 
by electric locomotive fed from a central 
generating station. The increasing tend- 
ency tow: ard the adoption of very heavy 
trains calls for heavier locomotives with 
consequent increase in weight of rail, cost 
of bridges, ballasting track, and general 
maintenance of the right of way. Indeed, 
the wear upon a light rail with a heavy 
reciprocating engine must be considerably 
more than that given to the rail by an 
electric locomotive of half the weight and 
having a perfectly uniform rotary impulse 
imparted to the drivers. Just how much 
money may be saved by the lessened main- 
tenance of the track is conjectural and 
hence has not been entered into here, but 
the figure must reach a considerable size 
for heavy locomotive work. As the main- 
tenance of electric locomotives is con- 
siderably less than its steam competitor it 
will reduce the size of repair shops re- 
quired, the difference in the interest on 
which should appear as a fixed charge 
against steam operation. Furthermore, a 
steam locomotive including a tender has 
not more than fifty per cent of its weight 
upon the drivers, which will constitute 
from seven to ten per cent of the average 
train weight. As this is a dead weight, 
producing no revenue, it would be fair to 
compare the two systems by estimating 
upon a train for steam operation from 
seven to ten per cent heavier than for 
electric operation. The comparative fig- 
ures given in the table based upon 1,000 
ton-miles are not, therefore, entirely fair 
toward electric operation, but should be 
somewhat increased for haulage involving 
the use of the steam locomotive. 

The earning capacity of the money in- 
vested in electric equipment can be looked 
upon, therefore, as exceeding the values 
given in the tables, but as stated above, 
local conditions will largely affect the ap- 
plication of the general figures to any 
given example. Should all the factors 
entering into the engineering expense of 
operating roads by steam and by electric 
locomotives be carefully considered, the 
possibilities opened wp by the use of the 
alternating motor are sufficiently great to 

warrant its replacing the steam locomotive 
in many of our railway systems, either in 
part or for the complete system. 
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The American Association for the 
Advancement of Science. 

The fifty-third annual meeting of the 
American Association for the Advance- 
ment of Science was held in St. Louis, 
Mo., convening on December 28 last. 
The meeting was under the presidency of 
the Hon. Carroll D. Wright. After the 
address of welcome the convention broke 
up into the various sections and received 
the addresses of the retiring vice-presi- 
dents. 

The retiring vice-president of the sec- 
tion on physics, Professor E. F. Nichols, 
was not present, and Section B was united 
with Section D, mechanical engineering, 
and was addressed by Professor C. A. 
Waldo, of Purdue University. The sub- 
ject of Professor Waldo’s address was 
“The Relation of Higher Mathematics to 
Engineering.” President Ira Remsen, of 
Johns Hopkins University, the retiring 
executive of the association, addressed the 
session on “Scientific Investigation and 
Progress.” 

On the following four days the sections 
took up the regular work of the reading 
of technical and scientific papers. There 
were a number of papers read before the 
mechanical engineering section, of more 
or less interest to electrical engineers. 

The section of physics, presided over 
hy Professor E. H. Hall, of Harvard 
University, listened to thirty-seven pa- 
pers, a number of which concerned elec- 
trical subjects. The following may be 
mentioned as among the more interest- 
ing: “Iron Losses in Loaded Transform- 
ers,” by Professor E. S. Johonnott, of 
Rose Polvtechnic Institute; “A Simple 
Alternate-Current Frequency Recorder,” 
bv Professor E. S. Johonnott; “On the 
Velocity of Light in a Magnetic Field.” 
by John Mills, of Western "Reserve Uni- 
versity ; “A Method for the Determina- 
tion of Mutual Induction Coefficients,” 
by Augustus Trowbridge; “On the Elec- 
trical Resistance of Hydrogen- Charged 
Palladium.” Professor W. E. McElfresh. 
of Williams College; “On the Use of 
Nickel in the Case of the Marconi Mag- 
netic Detector,” by Professor Arthur JL. 
Folev; “On the Charges Given to Sur- 
faces by the Diffusion of Ions and the 
Farth’s Negative Potential’ bv Pro- 
fessor John Zelenv, of the University of 
Minnesota: “On the Differential Tele- 
phone,” bv Professor William Duane, of 
the Universitv of Colorado; “A Continu- 
ous Method of Steam Calorimetry,” bv 
Dr. Joseph H. Hart. of the University of 
Pennsvlvania: “Radium and Radioactiv- 
itv.” by Professor E. Rutherford, of Mc- 
Gill University. 

Twelve papers were read before the 
American Physical Society. which held 


' its annual meeting in connection with the 


association. Professor A. G. Webster, of 
Clark Universitv, was reelected president 


‘for the coming vear. 


Philadelphia, Pa., will be the head- 
quarters for the next meeting of the as- 
sociation, the convocation beginning De- 
cember 28, 1904. 
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Annual Dinner of the American In- 
stitute of Electrical Engineers. 

On Monday, January 11, the committee 
in charge of arrangements for the annual 
dinner of the American Institute of Elec- 
trical Engineers held a meeting at the 
Arkwright Club. New York city, at which 
time the committee was the guest of Mr. 
R. R. Bowker. 

This mecting was for the purpose of 
fotmulating plans for the carrying out of 
the several features which will make this 
annual dinner a particularly notable 
event in the history of electrical engi- 
neering. ‘Those present were Mr. Calvin 
W. Rice, chairman; Mr. Arthur Will- 
iams, Mr. T. C. Martin, Mr. Charles W. 
Price, Mr. B. Gherardi, Jr., Mr. R. R. 


Bowker and Lieutenant F. J. Sprague. 

The annual dinner will be held in the 
grand ballroom of the Waldorf-Astoria, 
New York citv, on February 11, at seven 
rp. M., and will be commemorative of the 
birthday of Thomas A. Edison, who will 
be the guest of honor. It is expected that 
some 500 will be seated in parties of six 
or eight. The price of tickets for the 
dinner will be $7 per plate for gentlemen 
and $5 per plate for ladies. The speeches 
will be opened by the president of the In- 
stitute, Mr. B. J. Arnold, to be followed 
bv Mr. T. C. Martin as toastmaster. Mr. 
Samuel Insull, chairman of the Edison 
Medal Association, will be called upon to 
state the object of this organization. In 
connection with this arrangement the 
Edison Medal Association has issued the 
following circular: 


In view of the fact that the year 1904 
marks the twenty-fifth anniversary of the 
successful introduction and commercial 
development of the incandescent lamp, it 
is deemed appropriate to celebrate so sig- 
nificant an occasion. The friends and as- 
sociates of Thomas Alva Edison, the pio- 
neer with whose work this great event in 
electrical history is so closely identified, 
desire, therefore, to pay him some timely 
tribute in recognition of what he has thus 
contributed, as well as in other respects 
bv notable inventions and by unremitting 
effort, to the advance of electrical science, 
application and industry. No other 
twenty-five years in history have equaled 
this period in the benefits bestowed on 
mankind by the electrical arts, or in the 
profitable employment given to capital 
and labor. 

The means proposed for signalizing the 
anniversary are the foundation and en- 
dowment of an Edison medal, whose 
award shall stimulate the ambitions and 
energies of voung men proposing to de- 
vote themselves to electrical careers. It 
is intended chat this medal shall go each 
vear to that student in electrical engi- 
neering whose thesis or recorded research 
shall be deemed most worthy of honor. 

The American Institute of Electrical 
Engineeis has agreed to act as the trustee 
for this medal, and the plan is to have the 

various colleges and universities of the 
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United States and Canada in whieh the 
degree of electrical engineering is given, 
select in each instance the best thesis pre- 
sented by their respective graduates for 
the vear, which thesis shall be sent to the 
proper committee of the American Insti- 
tute of Electrical Engineers; and that 
committee will make the final selection. 
The governing conditions will be an- 
nounced later and will be embodied in the 
deed of gift. Not only will the name of 
Edison be appropriately distinguished, 
but a decided incentive will be given to 
the young engineer toward original effort. 

It is proposed to raise the sum of, say, 
approximately $7,000, of which $5,000 
will represent the principal, the interest 
on which shall be applied to this purpose 
annually. It is expected that those who 
are invited to subseribe will do so in 
sums ranging from $10 or less, up to such 
amounts as are jn accordance with the 
sentiments of the contributor and his de- 
sire to accomplish the admirable purpose 
and object in view, as representative of a 
great period of development in which he 
has plaved a part. 

You are requested to send your sub- 
scription at once to Frank S. Hastings, 
treasurer, 80 Broadway, New York, N. Y. 
You are also requested to forward to any 
member of the executive committee the 
names of any gentlemen whom you con- 
sider entitled to an invitation to contrib- 
ute to the fund. It is proposed to pre- 
sent this medal fund to the Institute, as 
the trustee, with the names of the con- 
tributors, at the annual dinner of the 
American Institute of Electrical Engi- 
neers, with Mr. Edison as a guest of 
honor, February 11, 1904, and it is there- 
fore proposed that subscriptions shall be 
closed February 1 


The officers of the Edison Medal Asso- 
ciation are: Samuel Insull, chairman, 
Edison Building, Chicago, Ill.; Charles 
Batchelor, vice-chairman, 33 West Twenty- 
fifth street, New York city; Frank S. 
Hastings, treasurer, 80 Broadway, New 
York city; Robert T. E. Lozier, seere- 
tary, 774 Ridgeway avenue, Cincinnati, 
Ohio, and 220 Broadway, New York city. 

Invitations will be sent to the presi- 
dents of the American Society of Civil 
Engineers, the American Society of 
Mechanical Engineers, the American In- 
stitute of Mining Engineers and to a 
number of prominent members of tech- 
nical and allied engineering interests. 
Heads of colleges will be invited and 
financial interests will probablv be repre- 
sented. 

The following preliminary appoint- 
ments have been made: “Committee on 
Menu,” Mr. T. C. Martin; “Committee 
on Tickets, Their Issuing and Seating 
Arrangements,” Mr. C. F. Bates and Mr. 
Calvert Townley; “Committee on Deco- 
rations,’ Mr. Arthur Williams; “Com- 
mittee on Invitations and General Com- 
mittee to Look After the Comfort of the 
Guests,’ Mr. Charles W. Price, chair- 
man; Mr. E. H. Mullin, Mr. Bancroft 
Gherardi, Jr.. and Mr, William J, Ham- 
mer. 
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Reviews of 


A Search for the N-Rays of M. Blondlot. 

M. Blondlot, who announced the dis- 
covery of the N-rays, says that they are 
very easily obtained. Herr H. Zahn has, 
however, made a careful search for the 
effects described, but has not been able 
to detect them. He here describes the 
apparatus used, and he believes that it 
is far more sensitive than that used by 
Blondlot. Herr Zahn caused the rays 
given out by an Auer burner to pass 
through a concentrating lens of quartz, 
and then to fall upon a small sensitive 
flame. A suitable screen, placed around 
this flame, cut off all other radiation, 
while a sliding screen could be interposed 
between the sensitive flame and the source 
of the N-rays. To detect any variation 
in luminosity of the sensitive flame, a 
selenium cell, connected to a galvanom- 
eter, was set up close to the flame. All 
the apparatus was arranged with the 
greatest care, and all screens were covered 
with lead-foil; but the author was un- 
able to detect at any time any change in 
the resistance of the selenium cell, 
whether the rays from the Auer burner 
were allowed to fall upon it or not. He 
also used, in another experiment, a very 
small electric spark, which was adjust- 
able by means of the liquid resistance 
placed in parallel, but this gave only 
negative results. He does not in any way 
question Blondlot’s work, but he thinks 
that the latter has underestimated the 
difficulty of obtaining N-rays.—T'rans- 
lated and abstracted from the Physi- 
kalische Zeitschrift (Liepsic), Decem- 
ber 15. 

a 
The Commercial Side of Engineering. 

In this article Mr. Walter M. McFar- 
land emphasizes certain phases of the 
commercial side of engineering which are 
often neglected. It is frequently said 
that “the best is good enough for us,” 
but the author believes that this saying 
should be reversed and, with reasonable 
limitations, we should say, “good enough 
is best.” He backs up his opinion by ref- 
erence to several notable engineering 
works in which simple, but crude, methods 
of operation were adopted, but which 
worked with entire satisfaction. In some 
cases, in a later structure patterned after 
the first, what was thought to be an im- 
proved method was adopted; but the latter 
proved to be too delicate for the work 
required of it. In many cases, where the 
most economical machinery has been put 
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in, it has been found later that the in- 
terest on the increased cost over a simpler 
plant, and the additional cost for repairs, 
are not equaled by the saving in fuel. 
An engineer, when scheming his general 
plan of machinery, ought to make up 
statements which will include not only 
the cost of fuel, but the interest on first 
cost and allowance for depreciation, re- 
pairs, etc. The machinery which repre- 
sents the lowest aggregate of these an- 
nual costs is that which it is best to use. 
Probably in almost every case of the use 
of electricity, the commercial aspect de- 
mands careful consideration. This is for 
the reason that, speaking broadly, elec- 
tricity, as such, can not be stored. The 
result of this is that the capacity of the 
station must, in general, be great enough 
to answer the maximum demand upon it. 
It pays the station to sell current to a 
customer who furnishes a steady load 
at more liberal figures than to the one 
whose load varies. Another feature of 
this age of close economies is the manu- 
facture of articles in standard sizes and 
strictly to gauge. While a standard ma- 
chine may not, in itself, seem that best 
adapted to a particular case, in almost all 
cases it will be found that the saving 
effected by the design of a special machine 
for a particular case will not be sufti- 
cient to warrant the increased cost of 
such machine. Careful attention should 
be paid to the great benefit and strength 
in the work of design which comes from 
an intimate knowledge of shop processes; 
and the organization of a shop should 
be such that as little clerical work as pos- 
sible is thrown upon foremen and the 
other high-salaried officers, as this work 
can be done just as well by boys, leaving 
the foreman as much of his time as pos- 
sible for actual production.—Abstracted 


from Cassiers Magazine (New York), 


January. 
A 
Water Softening. 

An enquiry into the working of various 
water softeners has been made by Messrs. 
C. E. Stromeyer and W. B. Baron, who 
have given their conclusions in a paper 
before the British Institution of Mechan- 
ical Engineers. They find that a thin 
coating of scale on the boilers reduces the 
efficiency but slightly; a coating of one- 
eighth of an inch, under normal operating 
conditions, decreasing the efficiency but 
a few per cent; but the scale prevents 


the water from coming in contact with 
the boiler plates. Thus, the plates of a 
boiler operating without scale will have 
a temperature on an average about twenty 
degrees Fahrenheit higher than that of 
the water, while a coating of one-eighth 
of an inch of the scale may make a dif- 
ference of nearly 300 degrees. This has 
the effect of weakening the plates, making 
them liable to collapse, and causes severe 
contraction to take place whenever the 
furnace door is opened. The authors esti- 
mate that the strain thrown on a boiler 
when the door is open, under the condi- 
tions cited, would be one and one-half 
tons for a boiler free from scale, and 
twenty-two tons for a boiler having one- 
eighth inch of scale. The behavior and 
methods of removing the various impuri- 
ties contained in water are summarized 
as follows: carbonate of lime forms hard 
scales in economizers, and a soft mud in 
boilers, unless sulphate of lime is pres- 
ent, when it is also cemented into a 
scale. Carbonate of lime can be removed 
by boiling or by adding enough caustic 
lime or caustic soda to combine with the 
free and half-bound carbonic acid which 
holds it in solution. If caustic soda is 
used, it must be added to the water be- 
fore. Sulphate of lime forms no scale 
in economizer pipes, but forms a very 
hard scale in boilers. Its deposition is 
due to slow concentration of the water, 
but it can be entirely removed by adding 
carbonate of soda, which converts it into 
carbonate of lime. Carbonate of magnesia 
generally behaves like carbonate of lime, 
except that it is slightly more soluble. 
The other salts of magnesia are very 
soluble, and as they seem to cause cor- 
rosion should be removed, which can be 
done by adding carbonate of soda. In 
any case, chemical treatment is necessary, 
as it is impossible to remove the salts by 
means of filters. Deposits of grease in 
boilers have the peculiarity that their ef- 
fect is out of all proportion to their thick- 
nesses. As grease offers ten times more re- 
sistance to the flow of heat than scale, 
one would expect that onc-eightieth of an 
inch of grease would have the same effect 
as one-eighth of an inch of scale; but ex- 
perience shows that the merest trace of 
grease—less than one-thousandth of an 
inch—can cause far more serious injury 
than scale. It is highly desirable to re- 
move every trace of grease, and this can 
not be done by filters and grease sepa- 
rators. The only effective method of do- 
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ing this is to add mineral matter in solu- 
tion to the water, and then to cause pre- 
cipitation by chemical means. The grease 
adheres to the precipitate and can easily 
be removed by settlement or filtration. 
One difficulty in all water-softening plants 
is that of getting rid of the precipitate. 
This is usually so extremely fine that it 
can not be removed by filters, and must 
be allowed to settle. In some cases the 
filtrate is gelatinous and can only be pre- 
cipitated by heating; and, in any case, 
large settling tanks are necessary. The 
paper then describes the systems of treat- 
ment used in seventeen different water- 
softening apparatus, giving details of con- 
struction.—Abstracted from Engineering 
(London), December 25. 
a 

Differential or Localized Electroplating. 

It is often desirable in plating one 
metal with another to secure a thicker 
coating on one part than another. Vari- 
ous methods of accomplishing this are 
here described by Mr. Sherrard Cowper- 
Coles. The earlier methods consisted in 
the use of the so-called “doctor,” a small 
plate of the metal to be deposited, 
wrapped about with some absorbent mate- 
rial. This doctor was connected to the 
positive pole ‘of the plating battery; the 
article to be coated to the negative pole, 
and the process then consisted in dipping 
the doctor in the plating solution and 
stroking or rubbing the place to be 
coated. This process required some skill 
and took time. An improved method, 
due to Oetzmann, consisted in protecting 
those portions where the plating was to 
be thin with a non-conducting varnish. 
The exposed part was then plated to the 
desired thickness, and after removing 
the varnish the whole article was plated 
uniformly. Buck’s system consists in ar- 
ranging the anodes and work so that 
those portions where the thickest plating 
was to be deposited were nearest to the 
anode. The author has devised a method 
of plating spoons, forks and similar arti- 
cles, the thickness of the silver-plating 
depending on the amount of wear on the 
different parts. The articles are adjusted 
in a rocking bar, placed above the solu- 
tion, and the plating solution is kept 
flowing into and out of the vat. As the 
work proceeds, the level of the electro- 
lyte is gradually lowered by means of an 
adjustable siphon, in order to prevent the 
formation of an unsightly line of de- 
marcation between the thick and thin 
portions of the deposited metal. The 
electrolyte is freely agitated, and the 
anode is placed preferably in a horizontal 
position near the bottom of the bath. In 
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Boyle’s method, the plating is accom- 
plished by means of an electric spark. 
The source of current is connected to a 
fixed terminal, on which the article to be 
plated is fixed. The other pole is con- 
nected through an electromagnet which 
attracts a spring which carries a point 
made of the plating metal. This point 
is moved over the surface where a coating 
is desired—A bstracted from the Electro- 
chemist and Metallurgist (London), De- 
cember. 
: A 
Homes of the Engineering Societies. 

In this article Mr. Henry Harrison 
Supplee gives brief historical sketches 
of the great engineering societies of the 
world, and describes their homes. The 
first of the great engineering societies to 
be founded was the British Institution of 
Civil Engineers, which was organized in 
1818. This institution, after occupying 
rooms for some years, in 1838 acquired 
the site of the present handsome house. 
Several houses have been erected on this 
site, the present one being an entirely 
new structure started in 1894. It is 
situated at 25 Great George street, West- 
minster. The building cost about $250,- 
000, and the site is valued at as much 
again. It contains a fine theatre, ample 
room for the library, and offices for the 
officers. The house is handsomely fur- 
nished and contains a library of 55,000 
volumes and 15,000 pamphlets, making 
probably the most complete general engi- 
neering library in existence. The Brit- 
ish Institution of Mechanical Engineers 
owns a house at Storey’s Gate, St. James’ 
Park, Westminster, within a stone’s throw 
of the home of the civil engineers. It 
has occupied this building since 1899. 
The main hall is ingeniously provided 
with a floor built up of movable plat- 
forms or boxes, which, when uniformly 
distributed, provide a level floor flush 
with the vestibule without, while, by a 
suitable arrangement, they may be.built 
up into a series of terraces for conver- 
sion into an auditorium. The reception 
room is handsomely decorated with fine, 
rare marbles. The Société des Ingenieurs 
Civils de France, Paris, was organized in 
1848. After occupying several buildings, 
the present one was erected in 1897. 


This is a handsome structure, giving ex- 


cellent examples of the manner in which 
constructive features can be artistically 
treated without concealment. The large 
reception room is converted into a meet- 
ing hall by lowering the floor, which is 
hinged at the back by means of winches, 
which mechanism works well in practice. 
The ground floor, in addition to this 
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large room and annexes, has the entrance 
vestibule and lobby. The floors above 
contain rooms for conducting the business 
of the society, and the residence of the 
secretary. The Verein Deutscher In- 
genieure, of Berlin, differs materially in 
its methods of work from the other na- 
tional engineering societies. While it has 
a membership of 17,000, much of the 
work is carried on at the forty-two local 
sections scattered throughout all parts 
of the empire. For this reason the home 
of the society is not large. Much of the 
space there is devoted to editorial work, 
as the society publishes a weekly periodi- 
cal which is one of the most complete and 
valuable engineering periodicals to be 
found in any country. On the main floor 
is situated a meeting room of ample size 
for the needs of the Berlin section, and 
the rooms for the officers’ meetings. The 
basement and ground floor are rented for 
business purposes. The third floor is de- 
voted to the editorial rooms, and above 
are the reading and drawing-rooms and 
the photographic studio. A short descrip- 
tion is also given of the home of the 
American Society of Civil Engineers, 
New York city.—Abstracted from the En- 
gineering Magazine (New York), Janu- 
ary. 

International Electrical Congress of 

St. Louis. 

The State Department at Washington, 
in response to solicitations from the di- 
rector of congresses at St. Louis and the 
president of the American Inatitute of 
Electrical Engineers, as well as the Com- 
mittee of Organization of the Congress, 
issued instructions on December 17 to the 
American diplomatic officers abroad that 
they shall invite the various foreign gov- 
ernments to appoint official delegates to 
the International Electrical Congress of 
St. Louis in September, 1904. The num- 
ber of delegates requested to be appointed 
by each country is in conformity with the 
precedents established at the Chicago Con- 
gress of 1903, and at the Paris Congress 
of 1900. 


The Physico-Chemical Review. 

The first issue of the Phystco-Chem- 
ical Review, edited by Dr. Max Rudolphi, 
and published by Gebrüder Borntracger. 
SW 11 Dessauerstrasse 29, Berlin, has 
come to hand. The aim of the publishers 
will be to make this journal a compre- 
hensive centralizing review of progress 
in physical chemistry. It is intended to 
give abstracts of all important papers on 
this subject. As the journal will be inter- 
national, these abstracts will be published 
in English and French, as well as Ger- 
man. The paper will appear twice a 
month, and specimen copies will be sent 
post free to all interested. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Burger Gas Engines. 
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Fig. 1.— Gas ENGINE, WITH OUTSIDE AUTOMATIC GOVERNOR CONNECTION. 


turer of the Burger gas and gasoline en- gases locate), ensuring perfect 


gines shown in the accompanying illus- nition. The plug is seated at its inner 


trations. The design is such as to make 
the construction heavy and strong, and 
the journal boxes are given increased 
length to ensure accurate wearing and 
longevity. The bed is of the box type, 
and has two bored bearings, as well as 
having the end faced to receive the 


cylinder. The engine is mounted on an end, which is the only part exposed to the 


iron subbase. The cylinder is water- fire, thus keeping the body cool. 


The igniter is a removable plug fitted 
The Wooley Foundry and Machine to a hole communicating to the upper 
Works, Anderson, Ind., is the manufac- part of the cylinder (where the richest 


driven from flywheel by a leather friction 
wheel. 

The hit-and-miss type of engine is 
equipped with a centrifugal governor in 
connection with a sensitive valve. 

The automatic type engine is equipped 
with a Rites’s inertia governor of the 
single weight or inertia type. The prin- 
ciples of inertia and centrifugal force are 
combined in such proportions that the en- 
gine is held to a uniform speed against all 
disturbing influences caused by a sudden 
change in the load, and will act in an in- 
stant. 

The piston is of the trunk pattern, 
extra long, having a long bearing in the 
cylinder. The crank-shaft is forged from 
a solid billet of steel, well turned and 
highly polished. 

The connecting rod is of the box type. 
The bearings are adjusted by a wedge. 
The flywheels are especially heavy and 
perfectly balanced. Each flywheel is 
turned crowning so that either may be 
used as a driver. 

The exhaust valve is of the- poppet type, 


Fie. 2.—CRANK-SHAFT OF AUTOMATIC GAs ENGINE. 


opened by a cam in direct movement of 
the valve. 


Fic. 3.—SEcTion OF AUTOMATIC Gas ENGINE. 


jacketed, and fitted to the base of the igniter has only one removable part. The 
hed, having a flange by which it is se- current for the igniter is furnished by a 
magneto attached to engine bed and is 


enred to the bed by studs. 


Fig. 1 shows the Burger automatic 
gas engine, with outside governor con- 
nection. Fig. 2 shows the crank-shaft. 
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Fig. 3 shows the Burger automatic en- 
gine in section. Referring to this illus- 
tration, the governor valve is cylindrical, 
having ports which cover like openings 
in its case. The two ports to the right 
are air ports (there are eight ports for air 
and two for gas). The third port, or the 
one to the left, is the gas port. The inlet 
valve protrudes into the cylinder, carry- 
ing the gas valve on the outer end of its 
stem. On the suction stroke the inlet 
valve opens, carrying with it the gas 
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cular ports cut around it. By referring 
to Figs. 1 and 4, it can be observed that 
the governor pinion is provided with a 
wrist pin from which a reciprocating mo- 
tion is imparted to the valve. The stroke 
of this always remains the same, hence, 
to get the automatic effect it will be 
necessary to rotate the pinion to change 
the position of wrist pin in relation to 
the crank. 

Fig. 4 shows the Rites’s governor with 
Burger’s improvements, consisting of a 


Fig. 4.—AUTOMATIC GOVERNOR FOR GAs ENGINE. 


valve, permitting the gas to pass from the 
outer chamber to the inner and through 
the ports in the cylindrical valve and 
into the cylinder. The amount of air 
and gas which will pass through the ports 
is determined by the length of time that 
ports are open. If the engine is on one- 
fourth load the governor will close the 
ports when the piston has traveled one- 
fourth its stroke. If one-half load, the 
ports will remain open until the piston 
has traveled one-half its stroke. If on 
full load, the ports will remain open until 
the piston has made its entire suction 
stroke; should the full load be thrown off, 
the governor will act instantly, ‘cutting 
down the port opening to one-sixteenth 
or one-eighth the piston travel, or should 
the full load be thrown on, the governor 
will instantly respond, holding ports open 
the entire stroke of piston. 

The cylindrical valve is as shown in sec- 
tion, a cylinder having a bar across one 
end to attach the valve stem, having cir- 


pinion rotatable on the end of the crank- 
shaft and carrying a wrist-pin to impart 
motion to the valve. 
sonia Gig Gama 
Fireproof Wire. 

The Teter-Heany Developing Company, 
York, Pa., is manufacturing a new form 
of fireproof insulation. This consists of 
a fibrous web, so cemented together and 
so treated by heat and pressure that it 
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flocculent form; and A! shows the wire 
after being firmly compressed and the 
constituents united by heat. All this is 
done in one operation by the Heany ap- 
paratus, and the diameter shows a devia- 
tion of not more than 0.002 inch, when 
measured by a micrometer. 

The insulation is strong and flexible, 
withstanding bending and twisting strains 
without cracking, dripping or peeling off. 
Tt stands the severest weather changes, 
and is also acid and waterproof. The in- 
sulation contains nothing inflammable, 
and will not burn or carry flame. It is 
designed to be used for conductors for 
both line service and in the construction 
of electric machines. 

EEO Pe 


The Rolling Stock of the Great North- 
ern & City Railway, of London. 


Work on the Great Northern & Citv 
Railway, of London, has been going on 
for about five vears, and the road is now 
nearing completion. It is expected the 
road will be opened for public traffic 
within a few weeks. A large number of 
cars to be used on the railway have been 
delivered. The trains are to be made up 
of seven coaches, three of which, the two 
end and the middle coaches. are equipped 
with motors controlled on the multiple- 
unit system. The principal dimensions 
of the motor cars are: forty feet eight 
inches, length of body outside; forty-nine 
feet six inches, length over platform; 
width inside, eight feet nine inches; out- 
side, nine feet four inches; height, eight 
feet four inches. The cars have a seating 
capacity for sixty passengers. The motor 
cars have fixed vestibules, and the trailers 
are without. The compartment contain- 
ing the electric control apparatus 13 
lined with sheet iron and asbestos. Each 
car is mounted on two trucks, the wheel 
hase of each being six feet one inch. The 
distance between centres is thirty-four 
feet six inches. and the track gauge is 
four feet eight and one-half inches. Thev 
are fitted with Westinghouse quick-acting 
brake, and a hand brake. 
qdo 
Grand Rapids Automatic Telephone 

Exchange Put into Service. 
[Telegram to the Electrical Review.) 

The automatic telephone exchange of 

5.000 stations was cut into service at 


Grand Rapids, Mich., on Saturday last— 
January 9—at 12.30 P. M. Seven min- 


METHOD or APPLYING FIREPROOF INSULATION. 


forms a compact homogeneous mass and 
a chemical union with the copper wire. 
Contrary to the ordinary conditions un- 
der which insulation breaks down, further 
heating is stated to improve the dielectric 
qualities of this insulation. The accom- 
panving illustration shows the method bv 
which this insulation is applied: a? is 
the copper wire; at is a chemical ad- 
hesive upon which the fibre is placed in a 


utes were consumed in making the change 
from the manual to the automatic sys- 
tem. The volume of calls coming in im- 
mediately after the change was four times 
greater than before. The Citizens’ Tele- 
phone Company is now operating more 
automatic telephones than any other com- 
pany in the world. 

(Signed) AUTOMATIC Evectric Co. 

Chicago, January 13, 
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A New Multi-Voltage Electric 
Generator. 

Mr. George H. Gibson, of Hyde Park, 
Mass., has invented a new multi-voltage 
electric generator, the patent for which 
has been assigned to the Westinghouse 
Electric and Manufacturing Company, of 
Pittsburg, Pa. The accompanying draw- 
ings show the simplest form of the in- 
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Fie. 1,—_New MULTI-VOLTAGE Ss eae a AE 
GENERATOR. 
vention. Fig. 1 is shown partially in 
side elevation and partially in section, 
and Fig. 2 is a diagrammatic representa- 
tion of the circuits of the machine. Re- 
ferring to these illustrations, the machine 
comprises a suitable frame 1, having a 


field magnet yoke 2, provided with pole-` 


pieces 3 and exciting coils 4, and also 
with bearing supports 5 for the shaft 6. 

Mounted upon the shaft 6 and suitably 
keyed or. otherwise fastened thereto are 
an armature spider 7; two sets of collector 
rings 8 and 9, and two commutator cylin- 
ders 10 and 11, a set of brushes 12 be- 


Fic. 2.—D1IAGRAMMATIC REPRESENTATION OF 
CIRCUITS OF MULTI-VOLTAGE GENERATOR. 
ing provided and suitably supported for 
making engagement with the respect- 
ive rings of the set 8, and a similar set 
of brushes 13 being provided for making 
engagement with the collector rings of 

the set 9. 

Commutator brushes 14 and 15 are also 
provided for engagement with the bars 
of the commutator cylinder 10, and simi- 
lar brushes 16 and 17 are provided for 
engagement with the bars of the com- 
mutator cylinder 11. 

Two armature windings 18 and 19, 
which may be located either in the same 
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or in different slots in the armature core, 
are connected, respectively, to the com- 
mutator 10 and the commutator 11 and 
also to the sets of collector rings 8 and 9. 

Two balancing coils 20 and 21 are pro- 
vided, to the middle points of both of 
which is connected the neutral conductor 
22 of the distributing circuit, the other 
conductors 23, 24, 25 and 26 of said 
circuit being respectively connected to 
the brushes 14, 17, 16, and 15 of the com- 
mutators 10 and 11. 

The outer terminals of the balancing 
coils 20 and 21 may be respectively con- 
nected to the brushes 12 of the collector 
rings 8, and intermediate points 20a 
and 21a of the said balancing coils may 
be connected to the brushes 13 of the 
rings 9, the last-named points of con- 
nection of the balancing coils being so 
selected that the length of winding be- 
tween each of these points and the 
middle point bears the same ratio to the 
length of winding between the outer 
terminal of the coil and the middle point 
that the length of the winding 19 bears 
to that of the winding 18. 

The employment of collector rings and 
brushes in substantially the manner 
above indicated is obviously necessary in 
cases where the balancing coils are 
stationary; but if the coils are mounted 
upon the armature spider or its shaft, 
so as to rotate therewith, direct connec- 
tions with the armature windings 18 and 
19 may be made, as indicated in Fig. 2, 
and in view of the well-known character 
of the circuit connections first above 
mentioned the diagrammatic illustration 
in Fig. 2 may be regarded as indicative 
of each arrangement. 

Two sets of balancing coils might be em- 
ployed in such manner that each arma- 
ture winding should have its own coils; 
but by employing the coils as indicated 
the apparatus is simplified and serves the 
same purpose. 

It. will be observed that each branch of 
each balancing coil is connected to points 
in the high-voltage and low-voltage arma- 
ture windings that are always in phase. 
It will be also understood that instead of 
providing a single armature core with 
the two sets of coils separate cores may 
be utilized. 

As here illustrated, the two armature 
windings have a ratio of one to four— 
that is, the low-voltage winding 19 has 
twelve coils and the high-voltage winding 
18 has forty-eight coils, the former 
having six turns between brushes and the 
latter having twenty-four turns between 
brushes. The same ratio obtains between 
the number of turns in any balancing 
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coil from the neutral point to the point 
of connection of the low-voltage arma- 
ture winding and from the neutral point 
to the point of connection of the high- 
voltage armature winding, these lengths 
being here indicated as two and eight 
turns, respectively. 

The object of this machine is to provide 
a plurality of different voltages for the 
operation of translating devices, and a 
method of deriving a considerable number 
of voltages of wide range in such a man- 
ner that the circuits corresponding to the 
different voltages may be utilized as de- 
sired, without disturbing the operation and 
regulation of the generator. The invention 
is primarily based upon the invention 
covered by patent No. 513,006, granted 
on January 16, 1894, to Michael von 
Dolivo-Dobrowolsky, in which a balancing 
or neutral conductor (between which and 
the main conductors the voltage is one- 
half that across the main conductors) ia 
connected to the middle point of a 
balancing coil, the terminals of this coil 
being connected across the armature 
winding of the generator. 

The provision of a proper ratio of volt- 
ages between the two coils allows a large 
variety of voltages to be secured from 
the externa] circuit. A number of small 
ratios may be employed, which will give 
different ranges of voltages, according to 
the ratios of the voltages to armature 
windings. 


A Dial Plate for Electric Meters. 

Mr. John Franklin Stevens, of Phila- 
delphia, Pa., has designed and patented 
a new form of dial plate, which is espe- 
cially durable and not likely to be affected 
by moisture. The dial plate is adapted 


A New Form or Disau PLATE. 


for use in connection with electrical meas- 
uring instruments, but may be used with 
other forms of meters or indicating de- 
vices. 

Referring to the accompanying illustra- 
tion, the figure shows a view in perspec- 
tive of this dial plate, with a cardboard 
section partly separated from the metal 
base of the dial plate. The essential 
feature of this invention is to so amalga- 
mate a metal base and a cardboard scale 
plate that any liability of warping will 
be obviated. At the present time a metal 
plate between 0.020 and 0.025 inch thick 
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is employed, having about 400 perforations 
per square inch, this being approximately 
0.025 inch in diameter. The plate may be 
made of brass, copper or tin, or of any 
suitable material. The cementing ma- 
terial employed may be shellac or any other 
substance found suitable to unite the card- 
board with the metal. The cement should 
be a slow-drying cement, as it is fre- 
quently necessarv to adjust the position 
of the scale card upon its metal backing, 
in order to make the pointer of the in- 
strument fall within the space allotted to 
it within the cardboard. 


Modern Developments in Rotary 
Converters. 

The accompanying illustrations show 
the most modern development in rotary 
converters, Fig. 1 being the commutator 
end and Fig. 2 showing the collector ring 
end. Five of these rotaries were de- 
signed and built by the Bullock Electric 
Manufacturing Company, of Cincinnati, 
Ohio, for the Scioto Valley Pool, whose 
road has been exceptionally well designed 
both in generator as well as rotary substa- 
tion equipment. These rotaries are of 
500-kilowatt capacity, at 500 revolutions 
per minute, operating on twenty-five- 
cycle circuits, and deliver direct current 
at 600 volts. 

In both the electrical and mechanical 
design of these rotaries the Bullock com- 
pany has embodied several novel features. 
The field yoke is of cast iron, being made 
in two parts, bolted together by fillister- 
head cap-screwe, counterrunk in the yoke, 
which is covered by the name-plate and 
presents an extremely neat appearance. 
The poles are of cast steel, bolted to the 
yoke so that they can be easily removed 
without disturbing the armature. These 
cast-steel poles prevent hunting, which is 
a common fault with this type of machin- 
ery. The pole-tips are so proportioned as 
to evenly distribute the magnetic flux 
over a large number of armature teeth 
which greatly reduces the iron and heat- 
ing losses in that region and also im- 
proves commutation. The fields are 
shunt wound. 

Particular attention has been given to 
the electrical design of the rotary. The 
armature windings are carefully sub- 
divided and considerable ingenuity exer- 
cised in the arrangement of the coils over 
the surface of the armature to reduce the 
heating to a minimum and produce 
good commutation. The commutator 
contains a large number of segments and 


has a liberal bearing surface for the 
brushes. 
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The collector rings on the alternating- 
current end are also made of copper, hav- 
ing large air-spaces between each ring, 
affording ample insulation. These rings 
also have a large bearing surface sufti- 
cient for two brushes. The brush-hold- 
ers for the alternating-current end are 
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however, are built exceptionally substan- 
tial and have large bearings to ensure 
cool running. This also eliminates to a 
great extent the troubles arising from 
faulty alignment of bearings and conse- 
quent increased pressure, due to careless 
erection. 

Careful attention has been given to 


Fig. 1.—COMMUTATOR Enp, 500-KILOWATT ROTARY CONVERTER. 


the tangential type, using gauze-copper 
brushes. The brush-holders on the 
direct-current end are the standard Bul- 
lock reaction type with carbon brushes. 
They are mounted on heavy cast-copper 
studs, supported by a latticed brush yoke. 


the ventilation of the armature, ventilat- 
ing ducts being placed at frequent in- 
tervals throughout the armature core. 
This core is built up on a cast-iron spider, 
which is so cored as to allow air to cir- 
culate through the hub and also securing 
the blower effect due to the revolving 


Fic. 2.—Co.L.Lector-Ring EnD, 500-KILOWATT ROTARY CONVERTER. 


Rotary converters are usually intended 
for transforming alternating current into 
direct current or vice versa, and there- 
fore the shaft and bearings are designed 
primarily to carry the armature and not 
to transmit or receive the rated capacity 
of mechanical power. These rotaries, 


spokes. These machines are capable of 
withstanding heavy overloads for short 
periods, which is so important in rotaries. 

This same type of rotary has recently 
been installed in another plant, to be 
used as a double commutator machine; 
later it will be used as an inverted rotary 
and finally as a rotary converter. 
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Portable Car Telephones. 

A portable telephone instrument for use 
in despatching, or for other purposes on an 
electric car, must necessarily be able to 
withstand rough usage. Telephone manu- 
facturing companies have apparently, in 
some cases, failed to provide amply for this 
contingency. The Stromberg-Carlson 
Telephone Manufacturing Company, Chi- 
cago, Ill., has recently designed a new por- 


Fig. 1.—TELEPHONE, OPEN. 


table car telephone which is of heavy con- 
struction so as to especially adapt it for use 
in interurban cars. Convenience of opera- 
tion and conditions under which it will be 
used have also been taken into account in 
its construction. Fig. 1 shows the instru- 
ment open, and Fig. 2 shows the portable 
part or instrument proper removed, as 
would be necessary if it were to be used 


Fic. 2.—PorTABLE PART on INSTRUMENT 
PROPER REMOVED. 


away from the car or if an exchange of 
instruments were to be made. The top 
box contains the telephone transmitter, 
magneto for calling and transmitter bat- 
tery. The bottom box contains a reel of 
flexible cord. When the upper or tele- 
phone box is in place, it is connected to 
the cord on the reel in the lower box 
through contact plates on top of the reel 
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box, which connects with buttons on the 
bottom of the telephone box. The object 
of the reel of cord is to enable connection 
to be made with plug receptacles 
on the pole near the car. The 
cord terminates in a plug similar to the 
plugs used in an exchange telephone 
switchboard. This plug, however, is 
much larger and heavier. There is a 
guide for the cord as it is wound on to the 


Fic. 3.—DEsPATCHING PLUG Box. 


reel, and a crank on the outside of the 
reel box for winding up the cord. The 
receiver is of the watch-case type, and 
when not in use fits into a substantial re- 
ceptacle, which operates like the usual 
receiver hook switch, to cut out the trans- 
mitter when the instrument is not in use. 
The portable part of the instrument or 
telephone box has a plug and short cord 
attached to it, for use when the telephone 
is used on the line away from the car. 
Fig. 3 shows the plug receptacle contain- 
ing the jack, which is placed at the pole, 


and through which connection is made to. 


the line. 
— --- 


The Northwestern Electrical Asso- 
ciation’s Convention. 

The twelfth annual convention of the 
Northwestern Electrical Association will 
be held at the Hotel Pfister, Milwaukee, 
Wis., Wednesday, Thursday and Friday, 
January 20, 21 and 22, 1904. The fol- 
lowing programme has been announced: 

Wednesday Morning, 11.80—Roll call. 
Reading of minutes. President’s ad- 
dress. Secretary and treasurer’s report. 

Wednesday Afternoon Session—Ap- 
pointment of nominating and member- 
ship committees. Applications for mem- 
bership. Reports of all committees ex- 
cept nominating. Miscellaneous business. 
The following papers will then be taken 
up: “Storage Batteries for Central Sta- 
tion Work,” J. H. S. Waring. “Vecu- 
liarities of Magnets,” Richard Varley. 


“Rectifiers,” W. Scheidel. 
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t the evening a theatre party will be 
held. 

Thursday Morning Session—Paper on 
“Double-Current Generators in Their 
Connection with Double-Current Sup- 
ply,’ W. L. Waters. “Central Station 
Heating,” W. H. Schott. “Standard 
Practice in the Use of Alternating-Cur- 
rent Electrical Apparatus,” J. J. Gibson. 

Thursday Afternoon Session—Report 
of nominating committee and election of 
officers. Paper on “Steam Turbines,” 
James Lyman. One on “Rectifiers,” by 
Professor C. F. Burgess. Illustrated lec- 
ture on radium, Professor R. A. Milliken. 

On Thursday evening the annual ban- 
quet will be held. 

On Friday morning unfinished busi- 
ness will be taken up. 
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The Automobile Show to Be Held at 
Madison Square Garden, New 
York City, N. Y., January 16 to 
23, 1904. 

The New York Automobile Show will 
open at Madison Square Garden, and con- 
tinue there from Saturday, January 16, 
to Saturday, January 23, 1904. More than 
185 firms have been accommodated in the 
distribution of space, and thirty or forty 
have had to go unprovided for lack of 
space. The exhibitors seem to have en- 


tered into a competition in the direction 
of decorating their respective booths, for 
they have made distinctive efforts in the 
line of arranging their stands to attract 
attention. More than 650,000 electric 
lights will be used for decoration and 
illumination. 

Some of the many exhibitors are: Baker 
Motor Vehicle Company, E. W. Bliss 
Company, Buffalo Electric Carriage Com- 
pany, Dayton Electrical Manufacturing 
Company, Detroit Motor Works, Diamond 
Rubber Company, R. E. Dietz Company, 
Dow Portable Electric Company, Electric 
Contract Company, Electric Vehicle Com- 
pany, Federal Manufacturing Company, 
Fisher Motor Vehicle Company, Emil 
Grossman, General Electric Company, 
India Rubber Company, F. A. La Roche 
& Company, National Carbon Company, 
the George N. Pierce Company, the Rain- 
ier Company, Shelby Steel Tube Com- 
pany, Studebaker Brothers Manufacturing 
Company, Varley Duplex Magnet Com- 
pany, the Vehicle Equipment Company, 
and White Sewing Machine Company. 

There will be exhibited power-driven 
machines for pleasure and for business, 
from the smallest to the largest size, and 
accessories from spark plugs to sealskin 
coats. The exhibitors will constitute both 
American and foreign manufactures. On 
the whole, it is anticipated that this will 
be the greatest automobile show ever held. 
The affair is held under the auspices of 
the Automobile Club of America, the Na- 
tional Association of Automobile Manu- 
facturers, and the Madison Square Garden 
Company, with Mr. Frank W. Sanger as 
manager. The show will continue one 
week, from 10 a. M. until 11 P, M, daily, 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


WIRELESS TELEGRAPH COMBINATION—At the annual 
meeting of the International Wireless Telegraph Company, held at 
Camden, N. J., January 6, a resolution to consolidate with the 
American De Forest Wireless Telegraph Company was adopted. 
The Greater New York Security Company will finance the con- 
solidation. 


MORTGAGE FOR $5,000,000—A mortgage executed by the Hud- 
son River Electric Power Company, of Glens Falls, to the Knicker- 
bocker Trust Company, of New York city, for $5,000,000, has been 
recorded in the Saratoga county clerk’s office. The mortgage guar- 
antees 5,000 $1,000 five per cent gold coupon bonds, payable in forty 
years, and is based on the company’s dam at Speir’s Falls, real 
estate in Saratoga and Warren counties, and dynamos and fran- 
chises in the towns of Moreau and Queensbury. The money is to 
be used in constructing a dam at Conklingsville, to make a storage 
reservoir im the Sacondaga river valley, for which land and water 
rights have been purchased. 


WATER POWER AND LIGHTING SYSTEM FOR MEXICAN 
CITY—It is announced that a contract has been awarded for sup- 
plying Mateheula, a city of some 15,000 inhabitants, in the state of 
San Luis Potosi, with electric light and power, and .or establishing 
a system of waterworks. The plans embrace the construction of 
four electric generating stations, which are to obtain their initial 
power from water which is to be piped from large natural springs 
situated on the top of a mountain at an altitude of 1,000 feet above 
the city, and at a distance of about twenty-two miles. The water 
will be piped from these springs to the power station, and then con- 
veyed to Mateheula for the purpose of supplying the mains of the 
proposed waterworks system. 


THE USE OF ELECTRICITY IN A MODERN BUILDING IN 
NEW YORK CITY—The plans for the electrical equipment of the 
Times Building, which is now being erected in New York city, are 
the most complete of any similar institution in the world. The 
electrical service will be supplied by the New York Edison Com- 
pany, as a six-year contract has been closed, under the conditions 
that there will be independent connections with three supply sta- 
tions of the Edison company. This outside electrical supply will 
furnish power for 109 motors, rated at 900 horse-power. Current 
for lighting for 4,000 incandescent lamps, fifteen arc lights, one 
searchlight, sign lamps, bulletin lamps, Cooper Hewitt lamps, and 
for many novelties, will be needed, the aggregate current amount- 
ing to more than 400,000 kilowatts per year. 


CHICAGO TELEPHONE’S YEAR—During the year just closed 
the growth of the Chicago Telephone Company’s list of exchanges 
has far exceeded that for all preceding years in the history of the 
company. An outlay of nearly $2,000,000 has been necessary to 
start this extension of service. One year ago the company had in 
Operation 60,395 telephone stations. During the year more than 
15,000 telephones have been added, giving a total number of tele- 
phones operated by the company in the city of Chicago of 76,000. 
The suburban districts show a condition of great prosperity, the 
total having reached the 25,000 mark, making the number of tele- 
phones now operated by the company over 100,000. The growth this 
year in the suburban and country districts has been 9,366, as against 
§,738 in 1902. During the present year the company has expended 
in improvements for its suburban territory not less than $400,000. 
The territory operated by the Chicago company includes the coun- 
ties of Cook, Will, Kane, DuPage, Grundy and Lake in Illinois, and 
Lake and Porter counties in Indiana. 


CONNECTING LINK BETWEEN CLEVELAND, OHIO, AND 
BUFFALO, N. Y.—Trolley connection from Cleveland east to Buf- 
falo will be established early next summer, when the Buffalo, Dun- 
kirk & Western Traction Company completes its lines from Dun- 
kirk to Buffalo. Nearly all of the grading is done and most of the 
poles are set, and the tracks will be put in place early in the sum- 


mer. The Buffalo, Dunkirk & Western Railroad is a property owned 
by Luther Allen, J. W. Holcomb and other Cleveland business men. 
It runs from Buffalo to Dunkirk and Westfield, touching many 
prosperous cities between, and reaching a densely populated terri- 
tory. At Westfield it will connect to the west with the Lake Erie 
Traction Company, owning a line through to Erie and another to 
Conneaut. At Conneaut it will connect with the Pennsylvania & 
Ohio to Ashtabula, and from there to Painesville with the Cleve- 
land, Painesville & Ashtabula. From this point the Cleveland, 
Painesville & Eastern Railroad furnishes the connection to Cleve- 
land. No arrangements have been made for through connections, 
but time schedules will be arranged so that close connections may 
be made at all points. 


ALBANY-BOSTON TROLLEY SYSTEM—Electric railway com- 
munication between Albany, N. Y., and Boston, Mass., will soon be 
established, if the projected new trolley line in Worcester, Mass., 
is built. The Western Massachusetts Street Railway Company, 
which has already laid out its route from Lee to Westfield, where 
it will make connection with the Woronoco Street Railway Com- 
pany, has surveyors at work on a route for a line from Stockbridge 
to the state line. It is reported that within a short time announce-. 
ment will be made in Hudson, N. Y., of the organization of a com- 
pany in that city to meet the Western Massachusetts company at 
the state line. The Western Massachusetts company’s project is to 
build along the Westfield river to Chester, and then to strike di- 
rectly west to East Lee, Mass., connecting with the Berkshire Street 
Railway Company at that place. From Stockbridge to the state 
line this company will also build, using the tracks of the Berkshire 
Street Railway Company from Lee to Stockbridge. The route from 
Stockbridge will be over the once well-known Lee & Hudson Rail- 
road, a line that was laid out thirty years ago and the roadbed 
graded, but which was never built. The line will pass from Stock- 
bridge over the Hudson & Lee route to West Stockbridge, and on 
to the state line. From there it will go directly west to Chatham; 
then south to Ghent and Philmont, touching Claverack and Mellen- 
ville, with its western terminus in Hudson, where connection will 
be made to Albany. 


TELEPHONE AND TELEGRAPH. 


ITHACA, N. Y.—The new Barrington & Wayne telephone line 
has been connected with the central office at Dundee. 


UNADILLA, N. Y.—The Riverside Telephone Company has been 
granted a franchise by the board of trustees of the village. 


WINCHESTER, VA.—A telephone line is being extended from 


Bloomery, W. Va., via Glengary and Shockeysville, to Martinsburg, 
W. Va. 


WATKINS, N. Y.—The Empire State Telephone Company is now 
placing its wires underground in Canandaigua, this action being 
required by the village authorities. 


BOYDS, MD.—The citizens of Kensington are trying to have a 
home telephone system established in their town, and have received 
permission from the mayor to string wires. The system will take 
in near-by villages. 


RICHFIELD SPRINGS, N. Y.—The Earlville Telephone Com- 
pany will extend its line toward Waterville, and the Waterville line 
will be extended to meet it. When connected it will afford a com- 
plete circuit to Utica. 


PHILADELPHIA, PA.—The Bell Telephone Company has ar- 
ranged for extensive additions and alterations to its building at 
Seventeenth and Filbert streets. New floors will be put in and in- 
terior changes made. The work will cost about $18,500. 


BUFFALO, N. Y.—The Chautauqua Telephone and Telegraph 
Company, which was organized for the purpose of connecting and 
extending the independent telephone lines in western New York, 
has elected Thaddeus S. Lane, president; George W. Appleby, vice- 
president; Frank H. Matt, secretary, and B. D. Phillips, treasurer. 
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ELECTRIC RAILWAYS. 


SUMTER, S. C.—The city council has granted a street railway 
franchise to D. A. Minor, C. W. Wheeler, J. M. Lawrence and L. D. 
Jennings. 


ST. JOHNS, MICH.—The village council has granted a franchise 
to Ð. M. Hopkins for the proposed Ionia & Owosso electric railway 
through St. Johns. 


HILLSBORO, ILL.—The city council has granted Isaac Hill a 
franchise to construct and operate an electric street railroad in this 
city, the work to be begun in one year and completed in two years. 
If the work is done the franchise will last twenty years. 


SYRACUSE, N. Y.—It is reported that negotiations are pending 
by which the Syracuse Rapid Transit Company will buy the Syra- 
cuse, Lakeside & Baldwinsville Railway, which recently went into 
the hands of a receiver. If this is done a trolley line will be built 
to Oswego. 


MOUNT HOLLY, N. J.—The work on the construction of the 
trolley line through this place to connect the lines running from 
Moorestown and Burlington has been commenced by the People’s 
Traction Company. There is every indication that the road will be 
in operation by March 1. 


BURLINGTON, N. J.—Plans are being perfected by the Camden 
& Trenton Railway Company for improving its road between Tren- 
ton and West Palmyra. Several sharp curves will be done away 
with, electric signals will be installed and the line will be equipped 
with a private telephone system. 


LOUISVILLE, KY.—The Madisonville Traction Company has 
amended its articles of incorporation so as to allow it to construct 
a branch line from Madisonville through Earlington to Nortonville, 
a distance of twelve miles. Joseph M. Huffaker is president of the 
company and all its officers live in this city. 


BOSTON, MASS.—The Consolidated Railroad Company is plan- 
ning for a new suburban road into Boston, which will tap Newton, 
Dedham and Roxbury. The engineers of the company are now 
making surveys of the various routes. This branch will be the first 
through connection with the Woonsocket district. 


SOUTH BEND, IND.—It is announced that the Chicago & In- 
diana Air Line Railway Company will begin construction of its 
proposed electric railway from South Bend to Michigan City, Ind., 
as soon as possible. Building, it is stated, will begin at the South 
Bend end and be pushed toward Michigan City. A portion of the 
grading was done last summer. 


JACKSON, MISS.—A charter has been secured by citizens of 
Magnolia and Summit for an electric railroad between these points, 
and efforts will be shortly put forth to secure the necessary amount 
of capital to construct the line. It is believed by capitalists who 
have investigated the matter that the line would be a paying invest- 
ment, as it would connect several of the most prosperous towns in 
Pike County. 


SENECA FALLS, N. Y.—Active preliminary work for the elec- 
tric road planned between Seneca Falls and Ithaca has commenced. 
Aaron C. Heddon, of the latter place, has been authorized to obtain 
subscriptions and rights of way from interested parties, his terri- 
tory being from Ithaca to Lodi. A temporary organization named 
the Ithaca, Trumansburg & Seneca Falls Transit Company has been 
effected, with Ossian G. Noble, of Trumansburg, as president. 


ATLANTA, GA.—A charter has been granted the Georgia Trac- 
tion Company to build, maintain and operate an electric car line 
from Carnesville, Franklin County, through Madison County to 
Athens, Clarke County, a distance of thirty-three miles. The new 
road is capitalized at $500,000. The incorporators of the line are: 
E. H. VanWay and W. F. Brown, of Toledo, Ohio; J. R. Dorten, S. 
M. Ayers, J. R. Hall, R. H. Burrus, J. C. McCarter, B. B. Adderhold, 
W. R. Little, J. R. Tucker, of Carnesville. 


SPOKANE, WASH.—It is stated that the electric road from 
Lewlston to Grangeville is now assured, and that construction work 
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will begin in the spring. Part of the right of way has been secured, 
and active work is now going on to secure the balance necessary. 
It is expected that the line will be in operation in about a year from 
fhe time construction commences. As at present planned, the total 
length will be 100 miles. Power will be obtained from the Clear- 
water river, about four miles from Grangeville. 


LA FAYETTE, IND.—The Fountain-Warren Traction Company, 
which was formed to construct an electric line from Covington, 
Ind., to Danville, Ind., and eventually extend the line to La Fayette, 
has made arrangements to begin construction work immediately. 
By the terms of the contract work will be begun on January 15 and 
be completed by October 1, 1904. A bridge will be built over the 
Wabash river. The company which will own the system is the same 
as was organized two years ago for the purpose of building the 
road. 


NORWALK, OHIO—lIt is reported that there are now very bright 
prospects for the building by the Buckeye Traction Company of the 
electric railroad south from Norwalk, through North Fairfield, 
Steuben, Chicago Junction and Plymouth to Shelby, and thence to 
Mansfield. The franchise runs out next January. Philadelphia men 
say that they now stand ready to build the road at once if the 
franchise is renewed and the right of way is again secured. The 
latter is now being vigorously done, as the farmers are strongly in 
favor of the road. 


ITHACA, N. Y.—According to the contract which has been 
awarded by the IthacaCortland Traction Company, which was re- 
cently given a franchise by the State Railroad Commission, to 
build an electric railroad from Ithaca’ to Cortland, that section of 
the railway which will join Ithaca with the village of Dryden will 
be completed and ready for use on the fifteenth day of next May. 
As yet the contract for the portion of the road from Dryden to 
Cortland has not been awarded, but there is an assurance that it 
will be built before the end of the year. 


SAN ANTONIO, TEX.—An electric road will be built from 
Fredericksburg to Waring, where it will connect with the San 
Antonio & Aransas Pass Railroad. The distance covered will be 
twenty-five miles and the cost of construction and equipment will 
be about $12,000 per mile. The road will be for passenger and 
freight, and sixty-pound steel rails will be laid. The right of way 
over the entire distance has been secured, and the abandoned road- 
beds built by the citizens of Fredericksburg will be utilized. It is 
stated that the money for the road has been guaranteed. 


ST. PAUL, MINN.—St. Paul is to have a short line electric road 
to lake Minnetonka, which will pass through Minneapolis. The peti- 
tion for right of way of the Minnesota Power and Trolley Company 
has been filed with the Hennepin county commissioners, asking per- 
mission to use the former Great Northern grade from Hopkins to 
Excelsior. The interurban line will be built from St. Paul to Minne- 
apolis, connecting with Hopkins. The track will be double, and will 
be of heavy steel rails with first-class equipment, it is announced. 
The electricity for the motive power will be generated at Elk river, 
where a large plant will be built to be operated by turbine wheel. 
Soundings are being made for a 20,000-horse-power dam to furnish 
the water power. Transforming points will be located at intervals 
to reduce the voltage. 


WASHINGTON, IOWA—Notice of the incorporation of the Iowa 
City, Kalona & Washington Railway Company has been published 
as required by law, and the names of George G. Rodman, C. M. 
Keck, George W. Wagoner, George S. Carson, W. P. Coast, A. N. 
Alberson, U. G. Smith, C. S. Welch and S. W. Brookhart appear as 
incorporators. The time of commencement of the incorporation as 
shown by the notice is the nineteenth day of October, 1903, and the 
capital stock of the company is $50,000. This corporation purposes 
the building, constructing, equipping and maintaining and operating 
lines of railway, street railway, interurban railway, telegraph and 
telephone, in and from Iowa City, Johnson County, Iowa, to and in 
the city of Washington, Washington County, Iowa, and in and 
through any other counties, cities, towns or villages in the state 
of Iowa and in any other states or territories of the United States. 
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ELECTRIC LIGHTING. 


READING, PA.—An electric light plant will be established at 
Bernville. 


TERRELL, TEX.—It is stated that Crandall will erect an elec- 
tric lighting plant. 


SAN DIEGO, CAL.—A movement is on foot to establish an elec- 
tric light plant at National City. 


AUSTIN, TEX.—An electric light plant will be installed in the 
Brenham cotton mill, at Brenham, Tex. 


SALEM, ILL.—The electric light committee of the city council 
has purchased a new 2,000-light dynamo. 


COLUMBUS, OHIO—The Cadiz Electric Light and Power Com- 
pany has increased its capital from $15,000 to $20,000. 


NEGAUNEE, MICH.—At a special meeting of the common coun- 
cil it was decided to expend $15,000 in repairing the municipal 
electric light plant. 


BARBERTON, OHIO—O. C. Barber and others have been granted 
a franchise to erect poles and string wires in connection with an 
electric light system. 


LA CROSSB, WIS.—Albert F. Guenther, of Alma, has purchased 
the electric light plant in that city of Dr. Kempter, having assumed 
possession December 1. 


LAPEER, MICH.—John Leslie, of Kentucky, has purchased the 
plant of the Lapeer Electric Light Company and has taken posses- 
sion. He intends to enlarge it. 


CAMBRIDGE, MASS.—The Cambridge Electric Light Company 
has petitioned the gas commissioners for authority to issue $100,000 
additional stock for funding floating debt and additions to plant. 


ALEXANDRIA CITY, ALA.—The Electric Light Company is 
enlarging its plant and increasing its equipment. A new dynamo is 
being installed and more lights and new wires are being placed all 
over the city. 


PHILADELPHIA, PA.—In a three-year contract made with the 
local electric light company, the rates have been increased in Potts- 
town from $75 to $82.50 per year for arc lights and from $29 to 
$31.90 for incandescents. 


YORK, PA.—Dallastown expects soon to be supplied with electric 
lights, operated by power obtained from the York County Traction 
Company. The traction company proposes to extend a special wire 
from York for this purpose. 


NEW ALBANY, IND.—Work has been commenced on an electric 
plant for Charlestown, Clark County. The streets are to be lighted, 
and most of the business houses and many residences will use elec- 
tricity for illumination and power. 


NIAGARA FALLS, N. Y.—lIt is said that the Cataract Power 
Company’s works at DeCew Falls can develop 65,000 electric horse- 
power, and that the company proposes to furnish Galt, Berlin and 
Waterloo with electric energy at $20 per horse-power per year. 


MILLER, S. D.—The city council has awarded to Stephen Pauly 
a twenty-year franchise for the construction and operation of an 
electric light plant. The city reserved the right to purchase the 
plant after ten years if it is deemed advisable at that time to do so. 


FRANKLIN, TENN.—A franchise for an electric light plant has 
been granted to J. S. Denton, representing Messrs. Whitson & Bell 
of Nashville, for a plant here. It is the purpose of the company 
to bid for the city lighting and to do a general business in that field. 


DALLAS, TEX.—The service of the Oak Cliff Water Supply and 
Electric Light Company, it is stated, will be improved by the in- 
stallation of a new 150-horse-power high-pressure boiler in place of 
the two sixty-horse-power low-pressure boilers that have been in 
service. 


MUNCIE, IND.—The Albany Light and Power Company’s plant, 
which supplies fuel and electric light to the town of Albany, was 
almost completely destroyed by a gas explosion recently. The loss 
is covered by insurance, and, it is said, the plant will be rebuilt 
at once. 


PALMYRA, MO—The Palmyra Light and Water Company, 
owned by B. F. Hobart, has been sold to W. E. McCully, of Macon. 
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At a recent election the city voted down a proposition to buy the 
plant for $25,500, and it is presumed these are about the figures paid 
by Mr. McCully. 


NEWARK, N. J.—New Providence borough has entered into a 
contract for street lighting with the Essex-Union Water and Light 
Company. The contract is to be for five years, at the expiration of 
which the borough has the privilege of purchasing the part of the 
plant in the borough. 


MADISON, WIS.—Articles of incorporation have been filed by 
the Abbotsford Electric Light and Telephone Company, which pur- 
poses to operate a telephone system and supply electric power for 
lighting purposes. The company is capitalized at $25,000, and the 
incorporators are A. J. Young, C. G. Shilling and G. H. Shilling. 


CLINTON, N. Y.—It is generally understood that the Oriskany 
Valley Electric Company and the Clinton Electric Company have 
consolidated. The former company was organized a short time ago, 
and is composed of Thomas F. McBride, of this place, W. C. Mc- 
Adam, of Utica, and George I. Hovey, of Deansboro. The new com- 
bination has control of several excellent water powers on the Oris- 
Kany creek, besides the present site of the electric plant. 


KALAMAZOO, MICH.—It is announced that the Kalamazoo Val- 
ley Electric Company will soon begin the construction of two more 
dams and power-houses, one at Ceresco and one on a second site 
near Plainwell. This will mean an additional expenditure of several 
hundred thousands of dollars and the addition of 6,000 horse-power 
to the present facilities. At present the company has dams near 
Allegan, Otsego and Plainwell, and power-houses in Battle Creek 
and Kalamazoo, with about 11,000 horse-power. The investment 
amounts to three-quarters of a million. 


LIVINGSTON, MONT.—The Livingston Electric Light Company 
announces that it has concluded arrangements whereby it will be 
able to furnish private consumers with light within thirty or forty 
days. It has made arrangements for a temporary plant and ex- 
pects to have it ready for operation within the time mentioned. 
The company will put in an entirely new and greatly enlarged 
plant next summer. The new plant will be more than double the 
capacity of the one recently destroyed by fire, and will be run so as 
to furnish light and power night and day. The present water power 
will be doubled and a new wheel will be added. 


DENVER, COL.—Articles of incorporation have been filed for 
the Canon Power Company, capitalized at $500,000. It is the pur- 
pose of the corporation to build a pipe line, flumes and conduits, 
from Bear creek, a distance of four and six-tenths miles, to the 
site of a power plant which will be erected. The water will be used 
for developing electrical power for various purposes, and the pipe 
line will have a carrying capacity of thirty-five cubic feet of water 
per second. Electric light will be supplied to Morrison, Golden, 
Fort Logan, Littleton, Englewood and Denver. The three directors 
are Albert B. Sandford, Arthur K. Smith and George J. Bucher. 


LIVINGSTON, MONT.—A number of Livingston and Fridley 
business men interested in the mines of the Emigrant district have 
decided to organize a joint stock company for the purpose of fur- 
nishing light and power for the operation of the properties and for 
the lighting of the town of Fridley, situated about twenty-five miles 
south of Livingston. The company will be capitalized at $50,000, 
more than half of which has already been subscribed. The power 
will be obtained from Emigrant creek, and the installation of the 
plant will be commenced within a few weeks. It is believed that 
the organization will be known as the Chico Light and Power Com- 
pany. 


REDLAND, CAL.—John B. Miller, president of the Edison Elec- 
tric Company, states that the company intends to build a branch 
power line in the vicinity of Santa Barbara from the 60,000-volt 
transmission line which will connect with the 28,000-horse-power 
plant now being built at the mouth of Kern river with Los Angeles. 
A 1,000-horse-power plant on Lytle creek will be completed some 
time in February or March, 1904. Another of 2,000-horse-power is 
to be built on the Santa Ana river below the plant already built 
there. This will be completed some time in the summer, and both 
plants will be connected with the main transmission line running 
from Santa Ana river and Mill creek to Los Angeles. These plants 
represent an expenditure of $350,000. 


NEW INCORPORATIONS. 
TOPEKA, KAN.—Paxico Telephone Company. $2,100. 
RICHMOND, VA.—Laurel Fork Telephone Company. $5,000. 
TOPEKA, KAN.—Belleville Telephone Company. $35,000. 


WORTHINGTON, IND.—The Greene County Telephone Com- 
pany. $10,000. 

KEWANEE, ILL.—Henry County Telephone Company. In- 
creased from $2,500 to $15,000. 
 READSTOWN, WIS.—Readstown Telephone Company. $5,000. 
Incorporators: F. M. Groves, G. W. Henika and C. W. Reeve. 

SPRINGFIELD, ILL.—Flanagan Telephone Company. $800. 
Incorporators: H. F. Mette, J. H. Linneman and D. Whalen. 


BLOOMFIELD, IND.—The Green County Telephone Company. 


$10,000. Directors: Z. P. East, S. A. Dauhoff and H. W. Cooper. 

INDIANAPOLIS, IND.—The Starke County Telephone Com- 
pany. $5,000. Directors: W. Schweitzer, F. J. Weinkauf and H. A. 
Smith. 


DENVER, COL.—The Washington County Telephone Company. 
$5,000. Directors: H. W. Twombly, C. D. Pickett and W. H. Spere, 
of Akron, Ohio. 


DES MOINES, I1OWA—Salt Lake & Bristol Telephone Company. 
$5,000. President, O. T. Groe; treasurer, A. T. Groe; vice-president, 
Otavius T. Groe. 


JEFFERSON CITY, 
Company. $1,500. 
Enyant and others. 


NELSONVILLE, OHIO—The York Telephone Company. 


Incorporators: M. S. Wollett, J. W. 
Bennett and J. G. Filley. 


MO.—The Laplata & Western Telephone 
Incorporators: J. A. Dudly, D. O. Seaman, R. B. 


$1,000. 
Bennett, E. R. White, J. M. 


ALBANY, N. Y.—Traction Development and Securities Company. 
$200,000. Directors: S. B. Manning, Henry Oppenheimer and C. C. 
Marshall, of New York city. 


MEMPHIS, TENN.—The Winona Water, Sewerage, Ice and Light 
Company. $175,000. Incorporators: Claude R. Kelson, Robert A. 
Allison, Arthur Flake and others. 


AUSTIN, TEX.—Somerset & San Antonio Telephone Company. 
$3,000. Incorporators: W. R. Carruthers, A. G. Hunk, August F. 
Ernst, of Senior, Tex., and others. 


ALBANY, N. Y.—Economic Electric Company. $200,000. Di- 
rectors: I. L. Roberts and Edmund Tweedy, of New York city, and 
William Newcomb, of Tenafly, N. J. 


DENVER, COL.—The Slusser Electric Light, Gas, 
Power Company. $10,000. Incorporators: 
D. Talbot, Amos C. Ludlow, all of Denver. 


LOS ANGELES, CAL.—The Compton Water and Lighting Com- 
pany. $25,000. Directors: Ek. E. Moore, C. I. Mason, W. S. Davis, 
J. Y. Shepard and E. E. Elliott, all of Compton. 


MILWAUKEE, WIS.—The Hammond Telephone Company. 
$5,000. Incorporators: F. B. Brown, B. E. Grinnell, C. A. Fuller, 
L. W. Keyes, P. C. Anderson and F. N. Burry. 


TOLEDO, OHIO—The Empire Electric Company. $20,000. In- 
corporators: Frank F. Graves, Robert Tucker, William M. God- 
frey, Charles E. Sumner and Charles Hartman. 


RICHFIELD SPRINGS, N. Y.—Winfield Home Telephone Com- 
pany. $5,000. Incorporators: Frederick C. Ward, Cooperstown: 
Willard Bullion, George Cany, Richfield Springs. 


DENVER, COL.—Fruit Vale Mutual Telephone Company. $1,000. 
Directors: Lee Hall, Ray D. Garrison, John Jems, A. C. Wells, W. 
J. S. Henderson, D. L. Howard and F. D. Barney. 


NEW YORK, N. Y¥.—The Brushton Electric Light Company, 
$5,500,000. Incorporators: Richard E. Hefferman, G. W. Gakey 
and Walter H. McCarthy, all of Brashers Falls, N. Y. 


TALLAHASSEE, FLA.—Live Oak Telephone Company. $3,000. 
To construct and operate a telephone plant in the town of Live Oak. 
Directors: Cary A. Hardee, T. C. Smith and G. A. Lyon. 


DENVER, COL.—Ute Land, Light, Power and Water Company. 


Heat and 
M. M. Slusser, George 
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$50,000. Directors: T. C. Graden, R. E. Sloan, A. L. Pace, E. G. 
Bates, A. E. Mulqueen, W. H. McNichols, Thomas A. Rucker. 


GUTHRIE, O. T.—The Ripley Automatic Telephone Company. 
$15,000. Incorporators: G. H. Foster, F. Shoup and J. P. Hinkle, 
of Ripley; R. A. Woodridge and J. W. Butcher, of Oklahoma City. 


JEFFERSON CITY, MO.—Crab Orchard -Telephone Company. 
$2,008. Incorporators: W. E. Hathaway, Hiram Burns, W. P. Hey- 
sey, E. B. Duffy, E. H. Cravens, M. A. Shipley, John O. Heaston, W. 
T. Roper and others. 


AUSTIN, TEX.—Waxahachie Gas and Electric Company; $100,- 
000; incorporators, Ose Goodwin, J. F. Strickland and M. B. 
Templeton, all of Waxahachie. Southern Traction Company; $25,- 
000; incorporators, W. R. Lewis, Bay City; C. S. Hobbs, Hillsboro, 
and S. A. Robertson and I. L. Jacobs, Orange. 


PERSONAL MENTION. 


MR. N. B. RHOADS, who has been connected with the Savannah 
Electric Company, Savannah, Ga., has been appointed superintendent 
of transportation of the company. 


MR. IRVING H. REYNOLDS, formerly with the Allis-Chalmers 
Company, has accepted a position with the William Tod Company, 
of Youngstown, Ohio, as consulting engineer. 


MR. W. A. BIXBY, manager of the Decatur Traction and Light 
Company, Decatur, Ill., and other interests of the McKinley syndi- 
cate, has assumed the management of the syndicate at Quincy, IN. 


MR. LIONEL POST, formerly connected with the Alphons Cus- 
todis Chimney Construction Company, is now with Messrs. Bellman 
& Sanford, New York city, N. Y., general contractors for power 
plants. 


MR. JAMES F. CUMMINGS, well known as an electrical engi- 
neer and contractor, and at present engaged on extensive under- 
ground construction in St. Petersburg, Russia, is in this country on 
a visit. 

MR. T. J. RODERICK, superintendent of the Indianapolis & 
Shelbyville Traction Company, has resigned, and will be succeeded 
by Arthur A. Anderson, who will also be superintendent of the 
Indianapolis & Cincinnati Traction Company. 


MR. PALMER WARDMAN, for several years master mechanic 
of the Cleveland, Painesville & Eastern Railway Company, has been 
appointed general superintendent of the Pennsylvania & Ohio Rail- 
way, with headquarters at Ashtabula, Ohio. 


MESSRS. WATTS and COLE, consulting mechanical and elec- 
trical engineers, Pittsburg, Pa., have dissolved partnership by mu- 
tual consent. Mr. Cole will remain in business at the same address 
as a sales agent for lighting, power and mine supplies and equip- 
ment. 


MR. FRED D. SAMPSON, who has held the position of engineer 
and superintendent for the past nine years for the Charlotte Elec- 
tric Railway, Light and Power Company, has tendered his resigna- 
tion to accept a position with the D. A. Tompkins Company, Char- 
lotte, N. C., in the capacity of engineer. 


MR. JAMES H. EDWARDS has been appointed assistant chief 
engineer of the American Bridge Company, in charge of building 
construction, with offices at 7 West Twenty-second street, New York 
city, and at Ambridge, Pa. Mr. C. G. Emil Larsson is appointed 
assistant chief engineer in charge of bridge construction, with offices 
at 100 Broadway, New York city, and at Ambridge, Pa. 


MR. A. B. SANDERS, who has for a number of years past been 
connected with the engineers’ department of the American Tele- 
phone and Telegraph Company, in New York city, and later with 
the Electric Storage Battery Company, of Philadelphia, has con- 
nected himself with Mr. John B. Watson, Drexel Building, Phila- 
delphia, Pa., taking charge of the electrical department. 


MR. W. P. COSPER has accepted a position as salesman for the 
Garton-Daniels Company, Keokuk, lowa. Mr. Cosper will give spe- 
cial attention to pushing the automotoneer, and will also look after 
lightning-arresters sales. Mr. Cosper has a large acquaintance 
among street railway companies, having for some time been western 
representative for the Consolidated Car Heating Company. Recently 
Mr. Cosper has been in the sales department of Fairbanks, Morse & 
Company, Chicago, III. 


MR. WILLIAM E. COREY, president of the United States Steel 
Corporation, was presented by his associates in the operating de- 


January 16, 1904 


partment of the Carnegie Steel Company with a silver testimonial. 
The testimonial was made by Tiffany & Company, New York, and 
is an exact model in miniature of the famous forging press perfected 
by Mr. Corey and used for forging hot steel ingots into desirable 
shapes for armor-plate on battleships, structural iron and steel work 
for bridges, buildings, etc. It is made of sterling silver and mounted 
on a silver base, octagonal in form and purely structural in design. 
Eight beautiful Corinthian pillars form a part of the base. These 
columns admit of eight arched panels in which are vignettes in 
relief of notable subjects closely associated with the steel industry. 
The gift contains 535 ounces of sterling silver. 


MR. N. S. BRADEN, formerly manager of the Westinghouse 
Electric and Manufacturing Company’s district office at Cleveland, 
Ohio, has been appointed sales manager of the new Canadian West- 
inghouse Company, Limited, and assumed the duties of that office 
on January 1, 1904. Mr. Braden succeeds the late Thomas C. Fren- 
year, who died on December 10 of last year. Mr. Frenyear’s office 
was at Toronto, but Mr. Braden will make his headquarters at 
Hamilton, Ontario. Mr. Braden was born at Indianapolis, Ind., 
thirty-four years ago, and finished his schooling in 1892, when he 
went with the Jenney Electric Motor Company, in Indianapolis. 
He remained with that company until 1899, when he joined the 
Cleveland district sales office of the Westinghouse company, as sales- 
man, later becoming manager. He is known as one of the ablest. 
and best-informed electrical salesmen in America. 


| VICE-PRESIDENT AND 
GENERAL MANAGER 
GENTRY, of the Southern 
Bell Telephone and Tele- 
graph Company, was ten- 
dered a dinner at the Capi- 
tol City Club, Atlanta, Ga., 
on January 14, 1904, by the 
officials of the company 
in commemoration of his 
twenty-five years of serv- 
ice with the company. Mr. 
Gentry entered business 
life as a telegraph oper- 
ator for the Southern At- 
lantic Telegraph Company 
in 1870, at Charlottsville, 
Va., serving the company 
later at Lynchburg and 
Richmond, Va., finally re- 
ceiving the appointment 
of circuit manager with 
headquarters at Gordons- 
ville, Va. The Southern 
Atlantic Company being 
absorbed in 1876 by the Western Union Telegraph Company, Mr. 
Gentry was transferred to Wilmington, N. C., at which place in 
1879 he built the first telephone exchange, using the Edison patents 
and apparatus. After three years’ service he was again transferred 
to the management of the Western Union office at Alexandria, Va., 
constructing at this place a telephone exchange in the interest of 
the Southern Bell Telephone and Telegraph Company and managing 
it in conjunction with the Western Union office until the latter part 
of 1883, when he accepted the appointment of manager of the same 
company’s telephone exchange at Atlanta, Ga., and in 1891 was ap- 
pointed assistant superintendent, which position he held until 1896, 
when he was promoted to the position of general superintendent of 
construction for the entire territory of the company, which included 
seven Southern states. In 1901 Mr. Gentry became genera] manager, 
and in 1903 was elected vice-president and general manager, which 
position he now holds, with headquarters at Atlanta. Mr. Gentry 
is a born diplomat, a man of much force of character, of vigorous 
understanding and boundless energy. Gifted with an amiable and 
lovable disposition, and imbued with loyalty to the interests he rep- 
resents, and the friends he numbers by the thousands. The same 
qualities that made him, in spite of his empty sleeve and delicate 
health, an expert with the cue, the best rider, the best bird shot, the 
best baseball player, and the most all-round popular boy in school 
have brought him success and distinction in the business world. 


MR. W. T. GENTRY. 
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ELECTRICAL SECURITIES. 


In accordance with the general conclusion that there was con- 
siderable likelihood of a peaceful termination of the pending Far 
Eastern difficulty, stocks took on a better tone toward the close of 
the week Following the war scare and the rumors that an out- 
break was imminent, there was considerable reduction in the taking 
of foreign government bonds, and the cotton and wheat markets 
were also visibly affected. The industrials, on the whole, however, 
have not been affected to any extent, and money conditions remain 
easy, with the probability of this condition being maintained for 
some time. 

The passing of the common stock dividend by the United States 
Steel Corporation was not unexpected. This, however, has had the 
inevitable result of increasing the apathy of the public interest in 
the stock and bond market generally. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 9. 


New York: Closing. 
Brooklyn Rapid Transit.................85. 50% 
Consolidated Gas......... cece ee ee eee wees 192%, 
General Electric..ds5 ese en cise eee cae eens 173% 
Kings County BElectric...............0-000. 184 


Manhattan Elevated.............ccc eee eeces 142% 


Metropolitan Street Railway................ 121% 
New York & New Jersey Telephone......... 150 
Westinghouse Manufacturing Company...... 190 


The New York & New Jersey Telephone Company announces the 
payment on January 15 of a dívidend of 1%, per cent, and an extra 
dividend of 1 per cent. 


Boston : 


Closing. 
American Telephone and Telegraph........ 125% 
Edison Electric Illuminating............... 230 


Massachusetts Electric.................000% 75 
New England Telephone................... 120 
Western Telephone and Telegraph preferred. 79 
At the annual meeting of the Boston Elevated Railway Company 
officers and directors were elected. 


Philadelphia : Closing. 
Electric Company of America.............. 83g 
Electric Storage Battery common:.......... 56 
Electric Storage Battery preferred.......... 56 
Philadelphia Electric..................0000- 5%, 
Union Tractloneios 662604545 60s seed oedeen 451% 
United Gas Improvement..................- 85%, 

Chicago : Closing 
Chicago Telephone...................0cee0. 120 
Chicago Edison Light...................... 147 


Metropolitan Elevated preferred............ 54 


National Carbon common.................. 21% 
National Carbon preferred................. 4 
Union Traction common..................: 7 
Union Traction preferred.................. 30 


The Chicago Telephone annual meeting has been called for Janu- 
ary 20, at 3 P. M. Books close for the meeting January 18 and re- 
open January 21. It is reported that the statement will show a 
handsome profit. 

Traffic for December and for the year 1903 on the elevated rail- 
roads of the city broke all records, except in the case of South Side 
Elevated. 

OBITUARY NOTICES. 


MR. W. W. SPILES, president of the Shelby Electric Company, 
Shelby, Ohio, died on January 9, 1904. The funeral took place on 
January 13. 


MR. FRANK HODGES CLARK, of Evanston, Ill, once private 
secretary to General Benjamin F. Butler, died at St. Luke’s Hos- 
pital, Chicago, last week. For twenty-one years Mr. Clark was pay- 
master in the United States Navy. Since 1890 he was an official of 
the General Electric Company and the Westinghouse Electric and 
Manufacturing Company, at Washington, and was recently ap- 
pointed receiver for the Helios-Upton Storage Battery Company. 


GENERAL C. H. BARNEY died at his home in Hackensack on 
Sunday night, January 10, of spinal meningitis. He was sixty 
years of age. He served as adjutant-general of Rhode Island for 
five years. In Governor Van Zant’s time he was a commissioner 
from New Jersey to the New Orleans Exposition. He served through 
the civil war as lieutenant in a northern regiment, and for several 
years was superintendent of the New York & New Jersey Telephone 
Company. He leaves a wife and three adult children. 
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[ INDUSTRIAL ITEMS. | 


THE CASE SCHOOL OF APPLIED SCIENCE, Cleveland, Ohio, 
has published its annual catalogue for 1903-1904. 


EMIL GROSSMAN, New York city, N. Y., is sending out a cata- 
logue of automobile accessories. The catalogue will be sent on re- 
quest. i 


THE AMERICAN ELECTRIC HEATER COMPANY, Detroit, 
Mich., is sending out a unique paperweight in the form of a midget 
electric flatiron. 


THE COLUMBIA INCANDESCENT LAMP COMPANY, St. Louis, 
Mo., is sending out a small pamphlet entitled “The Square Thing.” 
This pamphlet will be sent on request. 


THE GERMANIA ELECTRIC LAMP COMPANY, Harrison, N.J., 
has recently issued a leaflet containing prices of incandescent lamps 
which it manufactures. The leaflet will be sent on request. 


THE GENERAL ELECTRIC COMPANY, incandescent lamp de- 
partment, Harrison, N. J., is sending out a wall circular for use in 
ordering incandescent lamps. This circular will be sent on request. 


THB STANDARD TRUCK COMPANY, Philadelphia, Pa., is 
sending out its catalogue illustrative and descriptive of the “Vick- 
ers’” self-loading hand truck and wagon. Catalogue will be sent 
on request. l 


THE ATWATER KENT MANUFACTURING WORKS, Philadel- 
phia, Pa., is sending out a booklet in which is listed automatic 
volt-ammeters, voltmeters and ampere-meters. This catalogue will 
be sent on request. 


THE BANNER ELECTRIC COMPANY, Youngstown, Ohio, is 
issuing a pretty souvenir in the form of an embossed lithograph, 
showing ears of corn promiscuously dumped out of a basket which 
is upset. This lithograph will be sent on request. 


THE WICKES BROTHERS, New York city, N. Y., is sending 
out its monthly stock list for January, 1904, which contains a list 
of new and second-hand boilers, engines, pumps, generators, ma- 
chinery, etc. The company will send this stock list on request. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
some important orders from abroad for its well-known push-button 
switches. The new M-S sockets made by this company embody a 
number of new ideas which are said to be very interesting. A 
postal card request will bring a sample socket. - 


THE DEITZ DRILL AND MACHINERY COMPANY, Denver, 
Col., is sending out its catalogue No. 1, descriptive of the “Deitz 
electric rock drill.” There is contained in this catalogue an espe- 
cial invitation to call at 1,614 Blake street, Denver, Col., where a 
drill may be seen in operation. The company will be glad to send 
catalogue on request. 


THE NEW ERA GAS ENGINE COMPANY, Dayton, Ohio, is 
mailing its new 1904 catalogue, illustrating and describing “New 
Era” and “Little Giant” gas and gasoline engines. The name of 
this company has recently been changed from the New Era Iron 
Works. The company is building a complete line of gas and gaso- 
line engines, both as to styles and sizes. | . 


THE AMERICAN STEEL AND WIRE COMPANY, New York, 
Chicago, Worcester, Denver and San Francisco, U. S. A., is sending 
out its catalogue which contains a list of the company’s products 
such as steel plates and sheets, telegraph and telephone wires, 
turned shafting, standard wire nails, woven wire fencing, electrical 
wires and cables, ete. The company will be pleased to send cata- 
logue on request. l 


THE ELECTRICAL APPLIANCE COMPANY, Chicago, Ill., is 
distributing a bulletin in which is enumerated “points” in connec- 
tion with Adams-Bagnall arc lamps. Among the points enumerated 
are: 125,000 of these lamps in successful operation. No change of 
model in the past five years. Seventy-five per cent of the parts of 
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these lamps are interchangeable, and no delay in getting parts at 
any time. The complete bulletin will be sent on request. 


THE COMMERCIAL ELECTRIC COMPANY, Indianapolis, Ind., 
is sending out a valuable leaflet entitled “A Standard Light Plant.” 
This leaflet contains interesting suggestions as to the vital parts 
of the dynamos, such as “the gearings,” “the armatures,” “the com- 
mutators,” “the fields,” etc. It also contains a list of complete 
equipment for a sixty-five-light plant, 100-light plant and a 160- 
light plant, with approximate prices. This leaflet will be sent on 
request. 


THE WIRT ELECTRIC COMPANY, Philadelphia, Pa., is sending 
out its circular No. 305, which is illustrative and descriptive of 
rheostats for use in charging storage batteries. The company is 
also sending out circulars No. 308 and 309, which treats on dynamo 
field rheostats and the “Wirt” dynamo brush, respectively. Circular 
No. 308 contains an article describing the “Wirt” dynamo rheostat 
by C. Wirt, and 309 contains an article on “The Care of Commuta- 
tors,” and an abstract from a paper by F. J. Turner—‘A Few Points 
in Relation to the Construction of Commutators.” These circulars 
will be sent on request. 


MR. E. STUTZ,.54 Front street, New York city, is the repre- 
sentative of the thermit process controlled by the Chemical and Tin 
Smelting Works of Th. Goldschmidt, Essen-Ruhr. Mr. Stiitz an- 
nounces that he is now in a position to supply thermit appliances, 
such as crucibles, etc., from stock in New York. Various pamphlets 
can be obtained from him, giving instructions for the use of the 
material in a concise and clear form, so that any intelligent me- 
chanic can be made acquainted with the thermit welding process in 
its various branches. Mr. Stiitz will probably lecture on alumino- 
thermics before the Franklin Institute, Philadelphia, Pa., on Janu- 
ary 20, and at the Massachusetts Institute of Technology, Boston, 
Mass., on February 28. 


THE LAWRENCE-HALL ELECTRIC COMPANY, Cincinnati, 
Ohio, is establishing an elaborate card system to keep it informed 
about all sorts of electrical contrivances. This will be a good oppor- 
tunity for any concern to correspond with the company that has 
not already done so. The Lawrence-Hall company will be pleased 
to have any concern inform it as regards any new electrical appli- 
ance that may be brought out. The company is also sending out a 
leaflet descriptive of the “electrotherm,” which is an electrical sub- 
stitute for the hot-water bottle. The “electrotherm” is composed of 
wires insulated and protected by asbestos woven into a light and 
flexible sheet or pad, which when connected to the ordinary incan- 
descent lamp socket offers sufficient resistance to the current to 
produce a constant and uniform degree of heat. 


THE DEAN ELECTRIC COMPANY has been incorporated un- 
der the laws of the state of Ohio for the manufacturing of telephone 
specialties. The company will erect a modern factory building ad- 
jacent to the main line of the Lake Shore Railroad, at Elyria, Ohio. 
The officers of the new company are Samuel B. Rawson, president; 
William W. Dean, vice-president and chief engineer; T. M. Brush, 
treasurer; A. E. Barker, secretary and general manager. These 
gentlemen, with Mr. I. H. Griswold, are the incorporators. Messrs. 
Rawson, Griswold and Brush are well known in the independent 
telephone field, and are the founders and builders of a large num- 
ber of exchanges in the states of New York and Ohio, among which 
are Albany, Schenectady, Cohoes, Niagara Falls and Elyria. Mr. A. 
E. Barker has been in the independent telephone business for a 
number of years, being one of the engineers and builders of the 
Detroit and New Orleans exchanges. In addition to this experience, 
he has had several years work with the Kellogg Switchboard and 
Supply Company, Chicago, Ill., in an engineering capacity, and 
finally had entire charge of the sales end of the business, with the 
title of sales manager. Mr. Dean has been connected with the tele- 
phone business for about twenty years, and has been with the fol- 
lowing companies: the Bell Telephone Company, of Missouri, at 
St. Louis; the Union Telefonica Company, Buenos Aires, South 
America; the American Bell Telephone Company, of Boston; the 
Western Electric Company, Chicago, and the Kellogg Switchboard 
and Supply Company, of the same city. The capital stock of the 
new company will be $300,000. 
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CARE AND MANAGEMENT OF STORAGE BATTERIES. 

The value of our old friend, the storage battery, for so many 
vears derided and disparaged is at last receiving recognition. 
It used to be said not long ago that a battery was unreliable, 
was apt to break down just when most needed, and that in gen- 
eral the space it occupied was more to be desired than the bat- 
tery itself. Now we are learning that the faults we attributed 
to the battery were really faults of our own; that we were asking 
more of this quict auxiliary than we expected of any of the noisier 
devices which were supposed to be more reliable. The very 
fact that a battery did not cry out when misused led to its neglect 
and misuse. If a battery only had some part that revolved 


which would stop, or if it would only spark when things were 


going wrong, the attendants might give it a moment’s considera- 
tion and an occasional examination. But a quiet motionless 
device that makes no noise is apt to get little or no attention 
until matters have gone beyond repair. Now many of us are 
learning better, but there is still much room for improvement, 
and we believe the series of articles on the care and management 
of storage batteries begun in this issue will be read with interest 
and benefit. The author, Mr. Edward Lyndon, speaks with 
knowledge born of experience as for some years past his work has 
lain in this field and his remarks are the result of actual work 


and therefore of particular value in practice. 


GOOD ROADS. 

During the latter part of this month there will probably 
come up for action a bill which is now pending in Congress, 
concerning deeply the question of good roads throughout the 
United States. 
Walter P. Brownlow, of Tennessee, and the Hon. Jacob H. Gal- 


The Brownlow bill, introduced by the Hon. 


linger, senator from New Hampshire, has for its essential object 
the appropriation of $24,000,000 as national aid for the build- 
ing of wagon roads. This sum is to be distributed to each 
state according to its population, except that no state is to re- 
This is not the extent of the bill, 


however, for each state or county receiving a certain sum of 


ceive less than &250,000. 


money must contribute a like amount, so that in all there will be 
available, if this bill should pass, $48,000,000 for good roads. 


Good Roads a Part of the General Improvement. 

Good roads will mean increased comfort to every one who has 
occasion to make use of them, whether he be a farmer, a sports- 
man or merely a pedestrian. They should be placed in the same 


category as linproved railway service or improved canals. The 
economical transportation of product in any form whatsoever is 
one of the essentials of modern progress and prosperity. The 


fact that the farmer has not been able to build good roads un- 
aided should not place him in discredit. The very fact that he 
has been under a heavy burden in transporting his product 
over bad roads is an assurance that he wants good roads if it 


is at all possible to get them. 


Would Be an Incentive to Adoption of Motor-Driven Vehicles. 

In several states in the Union state aid has been given tu the 
building of good roads, and where this has been the case, every 
one concerned has been benefited materially. Aside from the 
direct influence that good roads would have upon horse-drawn 
traffic, they would prove a decided incentive to even better condi- 
tions than this; and with a national system of good roads, it 
would not be long before the horse would be entirely withdrawn 
and his place taken by motor-driven vehicles, leaving out of the 


question at this moment the type of motor to be employed. 
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THE AUTOMOBILE SHOW IN NEW YORK. 

The fourth annual automobile show opened at Madi-on 
Square Garden, New York city, on Saturday, January 16, to 
continue until Saturday, January 23. The show this year was 
held under the auspices of the Automobile Club of America, 
the National Association of Automobile Manufacturers, and the 
Madison Square Garden Company. The number of exhibitors 
was very large, and, in some instances, original space had to be 
cut down in order to accommodate all of those wishing room. 
Electric vehicles were more in evidence than ever before. While 
there was not much radical change in the matter of design, the 
This is 
particularly true along those lines which make for substantial 
construction, and also in the equipment of battery outfits. The 


motor parts and accessories show considerable change. 


combination of internal combustion engine and electric dynamo 
and motor is a popular form of apparatus, and, particularly for 
In the 
way of accessories, ignition dynamos, spark coils, vibrators, 


heavy trucking work, seems to have a field of its own. 


primary batteries, etc., were exhibited in great numbers. 


THE INSTITUTE DINNER. 

The annual dinner of the American Institute of Electrical 
Engineers will be of particular interest this year as it will be 
commemorative of the birthday of Thomas Alva Edison, Feb- 
ruary 11, being held on that day at the Waldorf-Astoria Hotel, 
New York. Mr. Edison will be the guest of honor. It is emi- 
nently proper to honor, in this way, one who, although dis- 
tinguished in many fields of invention and application, is par- 
ticularly associated with the development of electrical engineer- 
Beginning his labors when there was but one branch of 
the art, the telegraph, he has worked in and left his mark on 


ing. 


practically every one of the many branches which have spread 
out in all directions during the past quarter of a century. 


The Edison Medal. 
On the occasion of the Institute dinner, another event will 


be recalled with a fitting ceremony. To commemorate the 


twenty-fifth anniversary of the successful introduction of the 
incandescent lamp, a medal, to be known as the Edison Medal, 
is to be endowed. This medal is to be awarded, every year, to 
some young man in recognition of a brilliant piece of research 
work. Thus the name of Edison, already associated with so 
many inventions and discoveries and which has been an inspira- 
tion to many an ambitious young man, will now take on a new 
significance. It will also stand for a reward of merit. 


THE NATIONAL BUREAU OF STANDARDS. 
On another page of this issue we publish a letter from Mr. 
Edwin F. Northrup, which calls attention to the excellent 
work now being done by the National Bureau of Standards, at 


Washington. We have repeatedly commented upon the value 
of this bureau, as it not only promotes scientific research, but 
its work is equally important to the manufacturers, as by 
making it easy to obtain correct standards, it enables 
them to adjust and rate accurately their apparatus. We take 
pleasure in presenting this letter from one who is familiar 
with and appreciates the work of the National Bureau of Stand- 
ards. 
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CENTRAL STATION BREAKDOWNS. 

Several unfortunate breakdowns of central light and power 
stations have occurred within a short time in England, which 
emphasize the great risk of concentrating all the generating 
equipment in one room. As electric lighting and power dis- 
tribution grow, generating stations become larger, and the in- 
terference to business from the stoppage of supply becomes more 
serious, as to keep pace with the demand for electric power, 
not only have the stations increased, but improvements in appa- 
ratus have made large units more desirable than smaller ones. 
The control of these machines and of the output of the station 
has made necessary the construction of expensive and compli- 
cated switching gear. To protect, as far as possible, all machin- 
ery against accidents, devices automatic in their action have 
been developed, the whole tendency seeming to be toward greater 
complexity and an increased number of auxiliary devices, each 
Thus, while the 
generators themselves are less liable to breakdowns due to im- 


one of which must be kept in perfect order. 


perfections than formerly, there are now more points where 
accidents may occur to a system than was formerly the case. 


Effect ef a Breakdown. 

When an accident occurs at any point, unless there has been 
ample provision for confining the arc which may be formed, 
the trouble is apt quickly to spread, due to the enormous power 
poured into the defective apparatus; and what started as a break- 
down of a minor piece of apparatus may spread rapidly and 
soon involve the entire switchboard, and possibly destroy the 
building and its equipment. The power involved in such a dis- 
aster is so enormous, and the heat produced is so intense, that 
there is little that can stand against them. Marble and slate 
melt away; brass and iron are burned and volatilized; melted 
stone and metals flow down over the floor, and insulating mate- 
rials, such as rubber, take fire and burn fiercely. The very abil- 
ity of the generators to stand excessive overloads enables them 
to pour into the fire an increasing amount of energy, and thus 
to work their destruction. 


Isolation ef Machinery. 

These dangers are well recognized by engineers, and the de- 
velopment now taking place is toward greater safety, to be se- 
The first steps in this direction were to 
separate the switches and other devices by marble panels. 


cured by isolation. 


They were then enclosed in brick chambers, each pole of a switch 
being separated from the others. The switches are, in many 
cases, located at a distance, or entirely separated, from the gen- 
erating room; but even with all these precautions, the break- 
down of a single switch may be followed by that of a generator, 
and thus spread to the others. 
suggested. 


To avoid this two plans are 
In one, several smaller power stations are con- 
structed, instead of one large one. These are located as may 
In the other plan it is pro- 


posed to divide the generating room into sections, each shut off 


seem best, and operate together. 


from the others, and each constituting a smaller, but complete, 
power station. In this case a fire due to the failure of any one 
unit could be confined to that one room. Development in this 
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direction is assisted by the introduction of the steam turbine. 
The floor space required for such generating units may be so 
small, compared with that required by the boilers, that a new 
Thus, 
the new power station of the Boston Edison Company will con- 


arrangement of boiler and engine room seems desirable. 


sist of a long generating room equipped with steam turbines, 
each of which will have its own boiler equipment, the boiler 
rooms running at right angles to the generating room. The 
whole station will then practically consist of a number of inde- 
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pendent stations, all identical, and placed side by side for con- 
venience. | | | 
Expense of Protection Justified.. 

Thus, while a breakdown at the station is more serious to 
each user of electric power because we are more dependent upon 
it than ever before, the enormous plants are far less liable to 
trouble than the old and simple stations. The importance of 
maintaining an uninterrupted supply justifies the expense and 


makes the cost a minor consideration. 
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BY EDWARD LYNDON. 


If the battery equipment of a station 
be given the same care and attendance as 
the generating machinery and the same 
regard be paid to the battery, with respect 
to the service performed in relation to ita 
capacity, no more trouble should be ex- 
perienced with one than the other. 

There is, however, a tendency on the 
part of some of the operators of battery 
equipments to let the part of the appa- 
ratus run itself until some condition arises 
which indicates that the battery is in 
trouble, and then attempts are made to 
rectify this trouble. 

One characteristic of the storage bat- 
tery, and perhaps an unfortunate one, iš 
that it does not spark, run hot or loosen 
up joints when service other than the 
normal is called for. This is unfortunate 
in that it invites inattention and gen- 
erally gets it. 

Many of the alleged storage battery 
troubles would disappear if a regular and 
thorough system of records and inspec- 
tion be adhered to. 

The intention of. this article is to out- 
line the troubles to which batteries are 
subject and the methods of treating same, 
also to indicate the more important records 
which should be taken. 


SULPHATATION. 


The normal action of a storage battery 
on discharge is the formation of lead sul- 
phate on both the positive and negative 
electrodes, and that of charge, the con- 
verting of this sulphate back to sponge 
lead on the negative and peroxide of lead 
on the positive electrodes. 

The active masses of both plates are 
continually changing in volume with every 
charge and discharge, expanding on dis- 
charge and contracting on charge. This 
change in volume is more marked in the 
case of the negative material than with the 
positive, the negative active mass, Pb, ab- 
sorbing twice as much oxygen as the posi- 
tive, PbO,, on discharge. 


lead peroxide to lead sulphate, PbSO, 
on discharge and the reduction of this 
sulphate to the original oxides of lead on 
charge, are accompanied by corresponding 
changes in the density of the electrolyte, 
increasing on charge and decreasing on 
discharge; this being due to the fact that 
SO, required for the formation of lead 
sulphate on discharge is taken from the 
electrolyte, decreasing its density, and on 
charge the SO; in this lead sulphate is 
given up to the electrolyte, increasing its 
density. 

This formation of lead sulphate on dis- 
charge is perfectly normal and is not 
harmful unless an excessive amount is 
formed, and to so limit the amount formed 
on each discharge it is usual for the 
manufacturers to specify that discharge 
should be discontinued when the terminal 
electromotive force per cell has dropped to 
1.8 volts, with normal rate of discharge 
flowing, 

The ending of discharge at this point 
is not to be taken as an indication that 
all the active agents on both positive and 
negative plates have been converted into 
lead sulphate, but that the maximum 
amount has been formed that can easily 
and efficiently be converted back to the 
original substances on the passage of cur- 
rent in the opposite direction, that is by 
charging. | 

If discharges be persisted in, in which 
greater amounts of sulphate have to be 
formed for the production of the current, 
the resulting excess sulphate will in time 
become harmful to a greater or less de- 
gree, as thia sulphate will penetrate deeper 
and deeper into the body of the plate until 
it becomes practically impossible for the 
charging current to reduce this product 
of discharge. 

When sulphatation has reached a certain 
degree it can not be reduced by the pass- 
age of current, and if certain portions of 
a plate become sulphated to this extent 
then these portions are simply inactive and 
perform no useful work, with the result 
that the capacity of such a plate is cor- 
respondingly reduced. 


Lead sulphate in itself possesses no elec- 
trical conductivity and the production of 
this sulphate is accompanied by an in- 
creased internal resistance of the cell. 
Higher charging voltages are therefore re- 
quired to force current through a sul- 
phated battery than are necessary for cells 
in normal condition. 

In fact, one good indication of sulphata- 
tion is the high-potential difference across 
cell terminals at the beginning of a 
charge. This high-potential difference be- 
ing due to the drop caused by passage of 
current. 

The effects of excessive sulphatation, 
then, are to increase the internal resist- 
ance and to cause the active agents to 
expand to a harmful degree, and this ex- 
pansion on discharge with contraction on 
charge tends to separate the active agents 
from the supporting grid or frame, thus 
giving an additional increased resistance 
along the line of contact of the supporting 
element and its active mass, with a fur- 
ther tendency to decrease the capacity of 
the plate by isolating some of the active 
material to the extent that it becomes in- 
active. 

The question of sulphatation and re- 
sulting changes in volume of the active 
materials is one of degree, and the design 
of storage battery plates is auch as to 
allow for the limited expansion and con- 
traction between normal discharge and 
charge with no resulting harmful effects, 
and the discharge should never be pro- 
tracted to the point where the interior 
portions of the active masses are converted 
to sulphate. 

The 1.8-volt point at which discharge 
is cut off holds only when this voltage 
per cell ia in connection with some fixed 
rate of discharge, as the mere voltage 
taken without due consideration to the 
rate of discharge has absolutely no mean- 
ing, and when batteries are subject to 
rates greater or less than the normal eight- 
hour rate of discharge the cutoff point, 
as determined by voltage, should be less 
or greater than the 1.8-volt point, and the 
proper point of cutoff may be determined 
by capacity and voltage curves for the 
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particular type of cell used in the battery. 
Fig. 1 shows such a set of curves for a 
certain cell, the voltage curve shows di- 
rectly the point of cutoff per cell for dif- 
ferent rates of discharge, and from the 
capacity curve the ampere-hour output at 
any rate may be calculated. 

In the curve shown the ordinates repre- 
sent percentages in ampere-hours, the ca- 
pacity at the eight-hour rate being taken 
as 100 per cent, and the different ratios of 
discharge are shown on the horizontal 
scale, or if the cells corresponding to this 
curve be rated at 100 amperes for eight 
hours and the regular rate of discharge 
be for one hour, then, as shown by the 
curve, at this rate the ampere-hour out- 
put is fifty per cent of the capacity at 
the eight-hour rate, or 400 ampere-hours 
at the one-hour rate, giving 400 amperes 
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rate is increased as the charge continues, 
and in the latter the rate is reduced with 
continuation of charge. 

.In the case of badly sulphated cells, 
however, the temperature will usually 
limit the rate at which the charge can be 
introduced. On account of the increased 
plate resistance and that of the electro- 
lyte, heat is developed on the passage of 
current and this current should be so 
regulated as to keep the temperature of 
the cell below 105 degrees Fahrenheit at 
all times. 

Sulphatation manifests itself by high 
potential on the passage of charging cur- 
rent, low voltage on discharge, low den- 
sity of the electrolyte and when it has 
proceeded very far, by the whitish color 
of the plates. 

When sulphatation to a more or less de- 


14 wR 18 20 Re R4 


HOURS. 
COMPARATIVE CAPACITIES AT DIFFERENT RATES OF THE STATIONARY TYPES. 


Voe Ts 
26 148/9 


0 a 4 6 8 10 


IR 14 /® 8 R20 RR R4 


HOURS. 
Fia. 1.— Disch ARGE RATER. 


for one hour and the cutoff point being 
1.74 volts, given by the voltage curve. 

When batteries are to be worked at rates 
other than the normal the manufacturer 
should be consulted as to the proper point 
of cutoff. 

Unless the proper point of cutoff be 
adhered to the continual formation of ex- 
cess sulphate will finally reduce the capac- 
ity of the battery until it can not perform 
its work. These are conditions of sul- 
phate arising from overdischarge. The 
natural remedy for sulphatation is charge 
and plenty of it. The rate at which this 
charging should be done-appears to vary 
anywhere from one-half the eight-hour 
rate to the full five-hour rate, varying 
with different types of plates and in ac- 
cordance with instructions from the 
manufacturers; in the former case the 


gree extends over the battery as a whole, 
the cause for this will be overdischarge or 
undercharge, it being evident that the 
same effects may be produced, as far as 
the formation of sulphate is concerned, if 
the battery be undercharged. 

If, however, this sulphate is confined to 
one or more cells composing the battery, 
the remaining cells being in a healthy 
condition, then some abnormal conditions 
must exist in the sulphated cells, sulphate 
being also a product of local action and 
short-circuits, and these will be taken up 
under the heading of internal discharge. 

Sulphatation of the negative will result 
if a charged negative be exposed to the 
air for any length of time and then re- 
placed in the electrolyte, and if for any 
reason it becomes necessary to remove the 
plates from a cell while in a charged con- 
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dition, the negatives should be placed in 
water or else the rapid oxidization of the 
sponge lead when exposed to the action of 
the air will develop considerable heat, and 
a negative in this condition when re- 
placed in the electrolyte will be subject to 
local and chemical action with resulting 
sulphatation. 

In the above it is not intended to imply 
that one or more undercharges or overdis- 
charges will result in the formation of 
sulphate that will have lasting and harm- 
ful effects, for such is not the case. It is 
the continuation of such methods that 
will bring about disastrous results. At 
the same time, however, it is recommended 
that every charge and discharge be worked 
within certain limits, dependent upon the 
cell, unless some abnormal condition 
arises which calls for excessive discharges 
from the battery, and under such condi- 
tions there should be no hesitancy in call- 
ing for the entire battery capacity in the 
shortest time possible, if required; it is 
merely the continuous repetition of this 
excessive work that is to be avoided. 

In every case charge should follow dis- 
charge in the shortest time possible, as 
discharged plates in the electrolyte are 
subject to rapid sulphatation. 

If a battery is to be left idle for any 
length of time some provision should be 
made for introducing charge as often as 
once each week. If electrical leakage and 
local action did not occur, it would 
of course be possible to let a 
fully charged battery stand for weeks 
without any apparent loss, but since 
these factors are generally present, 
there must be some provision made for 
giving the occasional charge; usually an 
hour’s charge at normal rate will suffice. 

It might be worth while, if moisture 
be present in the battery room and where 
cable connections may easily be removed, 
to disconnect the separate rows or groups 
of cells and thus lessen the possibility of 
leakage. 

In case a battery is to be taken out of 
commission the plates should be fully 
charged, the acid withdrawn from the 
cells and replaced by distilled water; the 
water should be put into the cells as soon 
as the acid is withdrawn to keep down 
heating of the charged negatives. The 
whole battery should then be discharged. 
In this case, however, the discharge with 
the plates in water should be continued 
until the electromotive force of each cell 
is practically zero, and this requires a 
very low external resistance; in fact, near 
the end of discharge the cells must be 
short-circuited. 

After the discharge the water is with- 
drawn and the plates may be allowed to 
remain in the tanks until such time as 
the batterv is to be used again, it being 
only necessary to add the electrolyte and 
begin charge. 
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ELECTRIC TRACTION WITH ALTERNAT- 
ING CURRENTS.' 
SINGLE-PHASE WORKING. 


BY A. C. EBORALL. 


The desirability of single-phase work- 
ing for long-distance lines is self-evident, 
assuming that suitable motors are avail- 
able. As the whole question turns upon 


the motors, it is now proposed to consider - 


very briefly the various types of single- 
phase motors at present available; these 
types, apart from synchronous motors, are 
as follows: 

1. Pure induction motors. 

2. Series motors (Lamme, Finzi). 

3. Repulsion induction motors 
Arnold, Deri, Schuler). 

4. Repulsion series motors 
Kichberg-Winter ). 

The first-mentioned class of single-phase 
motors can be dismissed in a few words, as 
they can not be directly applied to elec- 
tric traction purposes. Their elliciency 
and power-factor are less than is the case 
with the corresponding three-phase mo- 
tors, their speed can not be regulated 
within commercial limits, their overload 
capacity is relatively small, and their 
starting performance is indifferent. The 
best that can be done in the latter respect, 
under favorable conditions with regard to 
frequency, is full load torque with one 
and three-quarters full load current—thia 
with the help of a rotor resistance and a 
phase-splitting arrangement. Such mo- 
tors could, therefore, only be used indi- 
rectly as far as electric traction work is 
concerned, although they possess the ad- 
vantage (unlike the motors of the other 
three classes) of being without commuta- 
tors. 

B. J. Arnold has proposed to utilize 
such motors for traction purposes, with 
the help of an air compressor on the car, 
the object of the Tatter being to get over 
the starting difficulties, as well as those 
of speed regulation; the motor is always 
running on load, this consisting of the 
car and the compressor, or the latter alone, 
as the case may be. The Oerlikon Com- 
pany, on the other hand, has suggested 
the use of single-phase induction motors 
in connection with heavy locomotive work, 
the motor working from a single overhead 
conductor at 15,000 volts, and forming 
part of a direct-current motor-generator 
combination carried by the locomotive, 
which supplies current to separately ex- 
cited direct-current motors on the car 
axles. Although a certain amount of ex- 
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1Excerpt of paper read before the Manchester local 
section of the British Institution of Electrical Engi- 
neers, December 15, 1908. 
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perimental work has been done in connec- 
tion with each of these suggestions, it is 
hardly likely that such methods of work- 
ing will come into general use. 

The single-phase motors comprised in 
the second class are what used to be known 
a good many years ago as “laminated 
field” motors; before the advent of the 
single-phase induction motor quite a num- 
ber were built in this country for the 
83 and 100-cycle supply circuits then in 
existence. At that time they were built 
in very nearly the same way as the corre- 
sponding direct-current series motors, the 
principal difference in the design being 
the substitution of a laminated field struc- 
ture for the standard cast or wrought-iron 
field frame. Such motors possessed every 
fault it is possible for a commutator mo- 
tor to have—low efficiency, overheating 
and bad sparking being the worst—while 
being abnormally heavy for their output, 
mainly on account of their very low power- 
factor. 

After remaining in the background 
practically since 1893, these motors have 
recently reappeared as possible railway 
motors. By reducing the frequency to 15 
—20 cycles (and with the help of sundry 
auxiliary devices, which have been more 
or less well known for years), aided by 
careful designing, a very good imitation 
of the direct-current series motor has been 
obtained, which is likely to come to the 
front in the future. Up to the present, 
as far as the author is aware, by far the 
best results have been attained with these 
series motors by Dr. Finzi. 

The following are the principal diffi- 
culties connected with the design of single- 
phase series motors, together with the 
methods which are adopted in order to 
get over them: 

1. Sparking—The coils which are short- 
circuited as the commutator segments, to 
which they are connected, pass under a 
brush, become the seat of very heavy in- 
duced currents, these coils being cut by 
the alternating field flux. These heavy 
short-circuit currents, being interrupted 
when the segments leave the brushes, 
cause heavy sparking; moreover, they tend 
to demagnetize the field system, and also 
waste energy in the short-circuited coils, 
brushes, ete. 

The remedy is to connect the armature 
coils to the commutator by means of 
nickeline or other resistance strips 
(Finzi), or to employ a Weston winding 
on the armature (two independent wind- 
ings alternately in circuit), to employ the 
proper width and quality of brush and 
to reduce the frequency. 
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2. Relatively Low Efficiency—This ia 
due to the fact that both the iron and cop- 
per losses are considerably more than in 
the corresponding direct-current motor or 
induction motor. In the latter not much 
more than half the total weight of lami- 
nated iron is traversed by a flux of the 
full frequency (at speeds near synchro- 
nism), while for the case of the series 
motor the entire weight of active iron 
comes into consideration. Again, owing 
to the extra losses in the commutator con- 
nections, brushes, ete., and to the rather 
low power-factor at heavy currents, the 
copper losses are increased. 

A reduction in the frequency improves 
matters. 

3. Low Power-factor at Heavy Cur- 
rents—Armature Reaction—The field and 
armature windings in series offer an im- 
pedance to the alternating current trav- 
ersing them, and the greater the value 
of this current the more it lags behind 
the supply pressure—in other words, the 
worse the power-factor. The latter, in 
fact, falls from a‘high value at light 
loads to zero at standstill. As far as the 
field system is concerned, the only remedy 
is to reduce the frequency as much as pos- 
sible, but with regard to the armature, 
seeing that it is the armature flux that 
causes not only the inductive electromo- 
tive force in the armature, but a reaction 
on the field system as well, it is advisable 
to reduce it to a minimum. This can be 
done either with the help of damping coils 
(Stanley) or by saturating the pole shoes 
(Lamme), or by dividing the poles in the 
axial direction by means of slits (Finzi). 
The first-mentioned arrangement tends to 
wipe out the armature flux altogether, and 
thus to get rid of field distortion and 
armature reactance; the second and third 
arrangements tend to reduce the armature 
flux in amount. As far as the inductive 
electromotive force of the armature wind- 
ing is concerned, this decreases with the 
frequency. 

It will be seen from the above that 
the real remedy for nearly all the troubles 
consists in lowering the frequency as much 
as possible, which, as already stated, is 
what is being done by the present con- 
structors of these motors. The only dis- 
advantage of this, as far as railway work 
is concerned, lies in the more costly nature 
of the generators and transformers; from 
the point of view of the inductive drop in 
the rail return, it is, of course, directly 
beneficial. | 

For the rest, the alternating-current 
series motor has speed, torque, and other 
characteristic curves generally similar to 
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those of the direct-current series motor, 
except that the maximum values of the 
current and torque occur at a point which 
is relatively much nearer to the normal 
values. 

- Railway motors of this type necessitate 
step-down transformers being carried on 
the car, as they can only be worked at low 
pressures; the speed control is affected by 
varying the transformation ratio and is 
hence very economical, this feature of the 
motor tending to compensate for its rela- 
tively lower efficiency. 

The motors of the third class are mixed 
action motors; they start as repulsion mo- 
tors, and after a certain speed has been 
attained, all the segments of the commu- 
tators are short-circuited, and they con- 
tinue to run as induction motors. The 
type originated with Arnold, under whose 
patents the Wagner company, of America, 
has built many motors for ordinary in- 
dustrial purposes, but as the Schuler mo- 
tor is the best representative of the class, 
it will suffice to refer to it in particular 
here. 

The characteristic features of the pure 
repulsion motor are its good starting per- 
formance and poor running performance. 
The efficiency and power-factor are both 
low, and for a given output the motor is 
relatively very heavy. On account of this, 
and especially in view of the fact that the 
change can be readily effected, it was but 
natural to change it into a pure induction 
motor at or near normal speed, because 
near synchronism the single-phase induce- 
tion motor operates at its best. Arnold 
does this by short-circuiting the commu- 
tator segments by a centrifugal device 
(and raising the brushes simultaneously), 
while Deri does it by altering the number 
of stator poles in a similar manner. In 
both cases the conversion is suddenly per- 
formed and accompanied by undesirable 
current fluctuations; there is, moreover, a 
want of flexibility about it, which puts 
such motors out of the question as far as 
traction work is concerned. 

In the Schuler motor, however, the 
transition from repulsion to induction mo- 
tor is almost imperceptible, as it is effect- 
ed with the help of slip rings and a star- 
connected rotor resistance, through which 
the rotor windings are gradually short- 
circuited. ‘The commutator brushes re- 
main short-circuited, and more or less cur- 
rent passes through them, in accordance 
with the manipulation of the resistance; 
at normal speed practically no current 
passes through them, as the rotor windings 
are, at this speed, completely short-cir- 
cuited at the slip rings. At speeds in- 
termediate between standstill and svn- 


ELECTRICAL REVIEW 


chronous speed, part of the rotor current 
passes through the short-circuited commu- 
tator brushes and part through the rotor 
resistances; under these conditions the ro- 
tor is working partly as a repulsion motor, 
partly as an induction motor. 

To sum up, the Schuler motor presents 
the possibility of starting with a large 
torque without an excessive current con- 
sumption, and of speed regulation over a 
long range with smaller losses in the ro- 
tor resistances, than would be the case 
with the corresponding three-phase motor 
operating under similar conditions. Its 
cliciency, power-factor and overload ca- 
pacity are, however, much inferior to the 
latter, while with regard to commutation, 
it is comparable with the series motor, 
and what has been said in connection with 
the commutation of the latter is equally 
applicable to it. It is thought that while 
the Schuler motor is exceedingly well 
worked out, and the best of its class. it 
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Fics. la AND 1b.—DIAGRAMMATIC REPRESENTA- 
TIONS OF LATOUR aNv WINTER-EICHBERG 
SiInGLeE-PHASE, REPOLSION-SERIE8, RAILWAY 
MOTORES. 


will not find a place in single-phase trac- 
tion work, or, any rate, that it will not 
take precedence of the pure series motor, 
or of the series repulsion motors referred 
to below; its sphere of utility is more 
likely to be in connection with elevator 
and similar work. At the same time, 
it must be pointed out that the addition 
of an efficient compensating arrangement 
to it, so that it would work, at a power- 
factor approaching unity over its whole 
range, would alter the situation; in any 
case, it has one advantage over the series 
motor—namely, that no step-down trans- 
former is required. Its stator construc- 
tion is that of a standard three-phase mo- 
tor with one phase of the winding always 
out of use, and the limiting value of press- 
ure would be the same. Its rotor, whieh 
in construction resembles the armature of 
a rotary converter, must always work at 
low pressure. 
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This ability to work directly at high 
pressure 1s a property also shared by the 
fourth class of single-phase. motors—the 
Latour and Winter-Eichberg motors. 
These motors are partly repulsion motors, 
partly series motors, and are the most in- 
teresting, and perhaps also the most 
promising, single-phase motors that have 
vet been devised. They differ in two im- 
‘portant respects from all other series or 
repulsion motors—the power-factor is 
nearly unity under all conditions of work- 
ing, while the field flux is produced by 
the rotor instead of by the stator, the 
ampere turns of the latter being less than 
those of the former. In Fig. 1 (a and b) 
the Latour and Winter-Eichberg mixed 
action motors are respectively indicated in 
diagrammatic form, and, as will be 
noticed, there is no essential difference be- 
tween them. Indeed, these designers 
seem to have reached practically the same 
point by different and independent paths. 
By supplying the commutators at constant 
pressure (if necessary, through a step- 
down transformer of suitable size) in- 
stead of variable pressure, as indicated in 
the figure, motors can be obtained the per- 
formance of which is analogous to that of 
direet-current shunt motors, and such mo- 
tors would be applicable to ordinary in- 
dustrial work, as Latour has pointed out. 

The windings indicated in Fig. 1 (two- 
pole motors being represented for the sake 
of clearness) correspond to series-wound 
direet-current motors, and hence will be 
alone referred to in connection with the 
subject of electric traction. As far as 
constructional features are concerned, the 
stators of these motors are just like the 
stators of ordinary induction motors; 
Latour, however, prefers to distribute the 
winding all round the periphery to form 
a closed circuit, there being thus (in the 
two-pole motor) two parallel paths trav- 
ersed by the single-phase current. The 
rotors are simply specially proportioned 
direct-current armatures with amply di- 
mensioned commutators of many seg- 
ments; these commutators have to be ar- 
ranged to work at 200 volts between 
brushes, or less, which can be readily ar- 
ranged for if the current transformer of 
Winter and Eichberg is provided. 

Consider, for instance, the motor of 
Fig. la, with the brushes a b removed, and 
the single-phase current traversing the 
stator only. A pure repulsion motor of 
favorable design would result, the charac- 
teristics of which would be (as Latour 
has shown) an excellent torque at start- 
ing, which decreases with the speed, to- 
gether with perfect commutation at syn- 
chronous speed. As already indicated, 
however, the power-factor of such a re- 
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pulsion motor is very low, while, unless 
special arrangements are adopted, the 
motor sparks badly below synchronism. 
These defects disappear almost com- 
pletely, however, directly the armature, 
with its short-circuited brushes c d, has 
current from the external circuit led into 
it (directly or indirectly) by means of the 
brushes a b placed at right angles to the 
brushes c d. which arrangement results in 
a repulsion series motor. The motor now 
has a power-factor of nearly unity at all 
loads, a starting torque equal to that of a 
three-phase motor, but not requiring re- 
sistances in order to obtain it, a possible 
speed variation over wide 
varying the pressure at the brushes 
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caused by induction from the stator, are 
now no longer present. Again, the mag- 
netic flux along c d forms, with the flux 
along a b, a resultant flux which rotates 
nearly synchronously with the rotor, and 
the latter, therefore, also becomes nearly 
inductionless, just as is the case with the 
rotor windings of an induction motor 
operating near synchronism. It would 
appear that the only serious difficulty 
with this motor is the commutation at the 
brushes ¢ d at speeds below synchronism, 
but the difficulty can be got over per- 
fectly well at frequencies of the order of 
twenty-five cycles, with the help of the 
means already alluded to. 

As far as the author knows, the only 
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Current of Single-Phase Railway Motcr at 6,000 Volts, 25 Cycles. 


Fic. 2.—Curves or 125 BRITIA HorsE-PowWER WINITER-EICHBERG RarLway MOTOR, AND OF 
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a b, and excellent commutation under all 
conditions at these brushes. Working 
under fixed conditions of supply, the 
speed and torque characteristics are gen- 
erally similar to the corresponding char- 
acteristics of the direct-current series 
motor. 

Briefly, the current C, passing through 
the rotor from outside by way of the 
brushes a b produces a rotor flux which, 
in conjunction with the rotation of the 
rotor in it, causes a current C, in quad- 
rature with C, to flow through the rotor 
by way of the short-circuit brushes c d. 
The flux due to one component of the 
current C, cancels the stator flux, and 
thus renders the stator windings prac- 
tically inductionless, and, moreover, by 
doing away with the stator flux, allows 
of perfect commutation at the brushes 
a b, as the heavy currents in the short- 
circuited coils, which would otherwise be 


difference between the above motor and 
that of Winter and Eichberg, apart from 
constructional details, is that in the lat- 
ter motor the rotor is indirectly in series 
with the stator, as indicated in Fig. 10. 
The use of the current transformer for 
supplying the brushes a b allows the 
stator to be worked at the full line press- 
ure, no step-down transformer being, 
therefore, required on the car; at the same 
time the entire switching and speed con- 
trol! is performed on the low-pressure 
side—that is to say, in the secondary cir- 
cuit of the current transformer. Natu- 
rally, this arrangement lends itself well 
to multiple unit trains, the control being 
characterized by the absence of rheostatic 
losses and by the permanent connection 
of the various motors in parallel. 

die akole ot the epoed negation ls effected by miras 
Ie ra quite well haypon that supplementary artange: 


ments are provided in the exciting circuits in order to 
get a means of fine regulation. 
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In Fig. 2 are given the results of some 
tests made by the Union company on an 
experimental coach fitted with motors of 
Messrs. Winter and Eichberg’s design; 
this coach has been running since August 
on a short line near Berlin. The coach 
weighs fifty-two tons in running order, 
and is equipped with two motors of 125 
British horse-power at 6,000 volts and 
twenty-five cycles; the weight of the en- 
tire electrical equipment is about six tons. 
In Fig. 2 are given also the curves (shown 
dotted) for the new 125 British horse- 
power motors on the Central London 
Railway! in order that a ready comparison 
may be made between a standard direct- 
current equipment of latest design and the 
single-phase equipment. For the latter it 
will be noticed that two scts of curves are 
given; these correspond to the maximum 
and minimum transformation ratios em- 
ploved, and hence indicate the conditions 
prevailing at light and heavy loads, re- 
spectively. Between these limiting trans- 
formation ratios of 24:1 and 8.3: 1 there 
are a number of others, the motor having 
similar characteristic curves for each. It 
will be seen that the efliciency of the sin- 
gle-phase motor is not much below that 
of the direct-current motor, while the 
speed control is equally flexible. The 
power-factor, moreover, is good over the 
whole range, while with regard to the 
commutation under different conditions 
the author has no information. 

Whether one or other of these types of 
single-phase railway motor will eventually 
succeed in taking the place of the three- 
phase motors remains to be seen, but from 
what has been said above it will be recog- 
nized that a lot of good work has been 
done in this direction during the last vear 
cr so. The commercial application of 
such motors will depend largely upon the 
quality of the commutation under trac- 
tion conditions, and with regard to this 
it must be borne in mind that the diffi- 
culties are, and always will be, very much 
ereater than with direct-current motors. 
but one thing is quite certain—what with 
ihe new type of compounded alternators, 
the compensated three-phase motors and 
the various new single-phase motors, elec- 
trical engineers will have to reckon with 
the commutator in alternating-current 
machinery, and some modification of cer- 
tain ideas at present held may confi- 
dently be expected in the near future. 


lapis Goce! 
Stockholm’s electrie tramways, now in 
construction, are to be ready for use early 
this vear. ‘The tenders accepted for the 
new lines were made by Swedish and Ger- 
man contractors in combination. The 
American bidders were unsuccessful in se- 
curing the contracts. The amount to be 
expended in this work is about 3,000,000 
kronor ($795,000). Several other cities 
in  Sweden—Gefle, Malmo, Norrköping, 
Sundsvall and others—are contemplating 
changing their street railway lines from 
horse-power to electric power. 


1**The Central London Railway.“ by H. F. Parshall. 
ray and W. Casson. Traction and Transmission, 
vol. vii. 
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NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CLXXIX—ON USING LIGHT OF SHORT 
WAVES FOR PRODUCING CHARGED PAR- 
TICLES, SIMILAR TO RADIUM AND 
CATHODE RAYS, FOR THERAPEUTIC 
PURPOSES. 

Soon after the Curies discovered radi- 
um, experiments were made on animals 
with a salt of radium and briefly men- 
tioned in these notes, the radiations being 
recommended for treating skin diseases. 
These recommendations have been adopted 
by others and radium has proved to have 
the therapeutic properties attributed to 
it. It is customary to consider that the 
alpha and beta rays of radium are charged 
particles and that the gamma rays are of 
the nature of X-light, but knowing of no 
experiments which indicate the gamma 
rays are anything but particles, they are 
here considered to be material particles, 
and the therapeutic properties of radium 
to be due to charged particles instead of 
as with X-light to ether waves. On this 
account and because radium is expensive 
a simple way of producing charged par- 
ticles for use in therapeutics may be in- 
teresting. ‘The method is new in thera- 
peutics, though founded on an observa- 
tion of Lenard, to whom also we owe the 
discovery of the so-called Roentgen rays. 
One method of applying the idea is given 
as an example. Place the patient on an 
insulated platform connected with the 
positive terminal of an electric generator, 
which is producing a so-called unidirec- 
tional current of high voltage. He is 
then charged to a high potential. From 
the terminals of a source of high-voltage 
electricity attach wires to the sides of an 
enclosed portable spark-gap arranged to 
allow terminals of different metals to be 
used, the spark-gap being provided with 
an insulating handle to permit the source 
of light to be brought near any part of 
the patient. Adjust the spark-gap to give 
the maximum amount of short ether 
waves. Negatively charged particles will 
then be sent off through an opening in 
the case. They can be made to impinge 
on any part of the patient by bringing 
the spark-gap into a suitable position. A8 
the particles penetrate several centimetres 
of air, near contact with the skin is not 
necessary though as the strength of the 
effect varies roughly as the distance, time 
is saved by having the distance short. The 
object of having terminals of different 
metals is to take advantage of any effect 
from the minute particles of metal that 
are thrown off. This method of produc- 
ing negatively charged particles is appli- 
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cable to the same diseases as are the nega- 
tively charged particles from radium. It 
is a convenient method of treating some 
skin diseases either alone or in connec- 
tion to the short ether waves recommend- 
ed in an earlier note and called derma rays 
on account of their good effect on the 
skin. Both of these methods have been 
tested on animals and to a less extent on 
man during the course of the experiments, 

a few of which have been mentioned in 

this series of notes. 

NOTE CLXXX—WHY SHOULD SUCH DIS- 
SIMILAR AGENTS AS ETHER WAVES AND 
CHARGED PARTICLES SHOW SIMILAR 
CURATIVE POWERS? 

It is generally known that X-light, 
usually supposed to be a motion of the 
ether, has therapeutic properties. It is 
less well known, though proved by experi- 
ment, that other ether waves originating 
in a vacuum tube and called derma rays 
have similar properties. It is generally 
known that radium, which gives off 
charged particles, has therapeutic proper- 
ties. It is less known, though proved by 
experiment, that charged particles given 
off from a negatively charged body illumi- 
nated by ultra violet light have similar 
properties. 

At present ether waves and charged par- 
ticles appear dissimilar. 

When similar results are produced by 
dissimilar agents the philosophical mind 
seeks the reason. 

In the case of the similar therapeutic 
properties of ether waves and charged par- 
ticles, may not the results be due to a 
power possessed in common of producing 
ions? When the molecules of the human 
body are equally ionized or broken, may 
not the results be similar though the 
active agents are unlike? 

This theory, which has been used in 
experiments, some of which have been 
mentioned in these notes, appears to ap- 
ply also to therapeutic results obtained 
from longer ether waves and charged par- 
ticles from other sources in general use 


in electrotherapeutics, and: therefore it > 


may be a useful generalization to be used 
in investigation. 


Sources of Energy and Their 
Importance. 

The development of the human race is 
dependent not alone upon a supply of 
food but upon a supply of energy in avail- 
able forms. Heat and mechanical energy 
are absolutely essential to man. The chief 
source of the energy that comes into play 
is fuel. We are primarily dependent 
upon the coal supply for the continuation 
of the activities of man. Without this, 
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unless something is to take its place, man 
is doomed. Unless by means of scien- 
tific investigation man is taught new 
methods of rendering the world’s store of 
energy available for the production of 
heat and of motion, the age of the human 
race is measured by the extent of the sup- 
ply of coal and other forms of fuel. 
Plainly, as the demand for land for the 
production of foodstuffs increases, the 
amount available for the production of 
wood must decrease, so that wood need 
not be taken into account for the future. 
In regard to oil, our knowledge is not 
sufficient to enable us to make predictions 
of any value. If one of the theories now 
held in regard to the source of petroleum 
should prove to be correct, the world 
would find much consolation in it. Ac- 
cording to this theory petroleum is not 
likely to be exhausted, for it is constantly 
being formed by the action of water upon 
carbides that in all probability exist in 
practically unlimited quantity in the in- 
terior of the earth. If this be true, then 
the problem of supplying energy may be 
reduced to one of transportation of oil. 
But given a supply of oil and, of course, 
the problem of transportation is solved. 

What are the other practical sources 
of energy? The most important is the 
fall of water. This is being utilized 
more and more year by year since the 
methods of producing electric currents by 
means of the dynamo have been worked 
out. There is plainly much to be learned 
before the energy made available in the 
immediate neighborhood of the waterfall 
can be transported long distances eco- 
nomically, but advances are being made 
in this line, and already factories that 
have hitherto been dependent upon coal 
are making use of the energy derived 
from waterfalls. The more rapidly these 
advances take place the less will be the 
demand for coal, and if there were only 
enough waterfalls conveniently situated, 
there would be no difficulty in furnishing 
all the energy needed by man for heat or 
for motion.—Excerpt from address of the 
retiring president, Dr. Ira Remsen, be- 
fore the American Soctety for the Ad- 
vancement of Science. 


National Electric Light Association. 

One of the interesting portions of the 
volume of transactions which the National 
Electric Light Association is about to 
issue is the report, with illustrations in 


color, on decorative and sign lighting. 
Mr. Arthur Williams, the reporter on this 
subject, has been appointed to take up 
the matter again this year in a second 
report, and proposes to handle the subject 
in a somewhat different manner, adding 
to the illustrations the ideas and opinions 
of central station men concerning adver- 
tising signs, and selecting instances in 
which decorative lighting of that charac- 
ter has been productive of increased 
trade and revenue to the users. 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY—VIII. 


NOTES ON PROGRESS IN EUROPE AND 
AMERIOA. 


BY JOHN B. 0. KERSHAW. 


Nickel, 

In continuation of the note upon nickel, 
published in the ELECTRICAL REVIEW of 
December 19, 1903, the following sum- 
mary of a report upon the present poai- 
tion of the electrolytic nickel industry in 
the United States by Professor Haber 
will be read with interest. This authority 
states that the experimental trials with 
the processes of Hoeffner, Frasch and 
Ulke have led to no industrial results, 
and that only the Browne procesa can be 
considered of practical value. The success 
of this process was established at Cleve- 
land by the daily production of 454 kilo- 
grammes of pure nickel, over a period of 
some years. The plant was shut down in 
1902 by the “Nickel Trust,” which had 
obtained control of this, and many other 
nickel smelting and refining works, not 


because the process was considered to have 


failed, but because at that date the erec- 
tion of a large refining works—for opera- 
tion of the Browne process, at some more 
convenient centre—was under discussion. 
This project is still unrealized, however, 
and the position ia somewhat complicated 
by the fact that the “Nickel Trust” has 
also obtained control of the refining 
works, using the old Orford (tops and 
bottoms) refining process; and at present 
this wholly metallurgical process is some- 
what cheaper to operate than the elec- 
trolytic process. ‘The nickel produced by 
the Orford process is sufficiently pure for 
use in steel manufacture, and therefore 
there is little inducement for the “Nickel 
Trust”? to erect extensive electrolytic re- 
fining works. (This confirma the state- 
ment of the writer, published in the previ- 


ous note.) In closing his review of the po- 


sition of the nickel industry in the United 
States, Professor Haber draws attention 
to the importance of maintaining pure 
solutions in the baths or vats for the elec- 
trolytic deposition of nickel, and of metals 
generally. The failure to recognize thia, 
as an essential condition of success, for 
all electrometallurgical processes in which 
the electrolyte is an aqueous solution of a 
salt of the metal, has caused many in- 
ventors to court disaster. In Haber’s 
words, “Everything can be accomplished 
with pure solutions, nothing with foul 
solutions,” and the absolute failure of 
more than one electrolytic process for 
metal extraction in recent times can be 


hibitive. 
judgment of the process is somewhat un- 
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traced to the neglect of the inventor to 
fulfil this fundamental principle of suc- 
cess. ‘This neglect haa been especially evi- 
dent in the electrolytic nickel, copper and 
zinc extraction processes. 


| Nitric Acid from the Air. 


‘Professor Haber in the report upon elec- 
trochemistry in the United States, referred 
to in the previous note, has ventured some 
criticism upon the Bradley & Lovejoy 
process for fixing the nitrogen of the air, 
as worked by the Atmospheric Products 


Company at Niagara Falls. Some de- 
tails of this process were given in the 
writer’s note, published in the ELECTRICAI 
Review of February 21, 1903. Haber 
states that he was disappointed with the 
stage of development in which he found 
this process, and in his opinion the plant 
at Niagara’ must still be regarded as ex- 
perimental in character. He doubts 
whether acid stronger than fifty-five per 
cent HNO, can be made without con- 
centration by the Bradley & Lovejoy proc- 
ess; and if this surmise should prove cor- 
rect, he is afraid that the cost of pro- 
ducing concentrated acid will prove pro- 
Volney is another critic whose 


favorable. According to this investigator 
(who has published his opinion in the 
Transactions of the American Electro- 
chemical Society), the production of 


nitric acid and of nitrates on the large 


scale by the spark discharge is impossible, 
since decomposition of the 
ready formed is brought about by the 
same agency. It may be pointed out, how- 
ever, that the same difficulty exists in the 
very similar process for the production 
of ozone by the silent electric discharge, 
but that this difficulty has not prevented 
the electrostatic method obtaining a limit- 
ed success as an industrial process. The 
conditions obtaining in the nitric acid in- 
dustry are, it may be admitted, lesa favor- 
able, for nitric acid is already produced 
by chemical methods in large amounts, and 
the new electrostatic process for obtain- 
ing it from the air will have to compete 
with an old and well-established industry. 
The success or otherwise of the Bradley 
& Lovejoy process is therefore largely a 
question of comparative cost; and possi- 
bly Haber is correct in forecasting fail- 
ure, unless an acid of higher test than 
fifty-five per cent can be obtained without 
recourse to the ordinary methods of con- 
centration. | 

Whether the heat developed during the 
sparking in the Bradley & Lovejoy ap- 
paratus could be utilized for concentrat- 
ing the final product is a point worth 
Messrs. Bradley & Lovejoy’s attention, 
since such an application might spell the 
difference between industrial success and 
failure of the process. 

A similar electrostatic nitric acid proc- 
ess, supposed to be that worked out by 
two Polish chemists, is about to receive 
trial in Europe, at the works of the Soc. 
de l’Acide Nitrique at Fribourg. The 
yield by this process is stated to be fifty- 


products al- ` 
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two to fifty-five grammes HNO, per 
kilowatt-hour, when using air, and higher 
with pure oxygen. 


New Uses for Aluminum. 


_. The increased application of aluminum 


in lithography has already been referred 
to in this series of notes (see ELECTRICAL 
Review, December 19, 1903). Two other 
branches of industry in which the use 
of the new metal may be expected to in- 
crease rapidly are metallurgy and explo- 
sives. In each of these the application de- 
pends upon the high affinity of aluminum 
for oxygen, and upon the high tempera- 
ture attained when the metal in ‘the form 


of powder is oxidized or burnt, under 


favorable conditions. 

This property of aluminum has long 
been known, and Vautin attempted to 
apply it to industrial use in England for 
heat generation more than ten years ago 
(in 1892-1893). He failed, however, to 
regulate the reaction so as to render it 
of practical utility, and to Dr. Gold- 
schmidt, of Essen, belongs the honor of 
applying the high affinity of aluminum 
for oxygen to industrial purposes. Gold- 
schmidt has achieved this result by mixing 
the aluminum powder with ferric oxide, 
in the necessary proportion, and by put- 
ting this mixture (with special detonat- 
ors) on the market under the trade name 
of “thermit.” 

Goldschmidt worked out the details of 


this method in the years 1897 and 1898, 


and, in conjunction with Vautin, read a 
paper upon it before the London section 
of the Society of Chemical Industry, in 
June, 1898. The writer was present at 
Burlington House on that occasion, and 
saw Dr. Goldschmidt carry -out several 
experiments, first in the meeting room 
and then in the Burlington House enclos- 
ure. It is only recently, however, that 
the application has developed rapidly and 
become of considerable industrial impor- 
tance. Many illustrated articles have 
been published on “alumino-thermics” in 
American journals this past year, and it 
is unnecessary to describe the process 
here. It will suffice to say that the con- 
sumption of “thermit” for rail-bonding, 
ship repairs and foundry use is rapidly 
increasing, and Dr. Goldschmidt esti- 
mates the consumption of powdered 
aluminum for manufacture óf this prod- 
uct in 1903 to amount to 100 tons. 

The other application of aluminum 
referred to above is in the manufac- 
ture of a new explosive called “am- 
monal,” protected by patents granted 
to Fuhrer, of Vienna. In this ex- 


' plosive the. calorific effect of the com- 


bustion of aluminum in oxygen is used 
to raise the temperature of the gases pro- 
duced by the decomposition of ammonium 
nitrate to a very high point, and thus to 
intensify the explosive effect. The in- 
gredients of this new explosive are: car- 
bon, ammonium nitrate, and aluminum 
powder, and a twenty-gramme charge is 
stated to yield 2,000 cubic centimetres of 
gas on firing. A factory is about to be 
erected in Europe for its manufacture. 
and it is expected that large amounts of 
aluminum will be required. 
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The Chevres Hydraulic Station near Geneva. 


HE city of Geneva and the sur- 
rounding district are supplied with 
light and power from a hydraulic 

station which is established on the Rhone 
not far from the point where it flows from 
lake Leman. The Chévres plant is one 
of the largest and best equipped in 
Europe. At the start it was equipped 
with five turbine units, but at present the 
number has been increased to fifteen, 
owing to the demand for current. The 
large station building and the dam across 
the Rhone will be observed in one of the 
illustrations. Most of the current from 


By B. F. Hirschauer. 


The piers, which are built of cement 
beton, are protected from the action of 
the water by an iron plate covering three 
millimetres thick at their lower part. The 
gates of the dam are formed of riveted 
iron plate and are reenforced at the rear 
side by a series of metallic girders of para- 
bolic form which are applied against the 
gate from top to bottom. The gates are 


suspended by four steel cables of 0.330. 


metres diameter, using two cables at each 
end. The cables pass up to the hoisting 
apparatus, which is located on the super- 
structure. To provide for the raising and 


The Chévres station is provided with 
fifteen main turbine groups which form 
a continuous line from one end of the 
building to the other. Besides the main 
turbines, there are a number of smaller 
sets which operate the exciters, pumps and 
other apparatus of the plant. The tur- 
bines, like the main dynamo groups, were 
designed and executed at two different 
periods. The turbines which were in- 
stalled in the first part of the plant are 
five in number, operating at a speed of 
eighty revolutions per minute, while the 
remaining ten turbines work at a con- 


Fic. 1.—SHOwING CHÈVRES HYDROELECTRIC STATION AND THE DAM OVER TAE RIVER.RHONE, SWITZERLAND. 


the Chévres plant is sent over a high- 
tension line to Geneva where it is trans- 
formed in different substations to supply 
the lighting and tramway circuits. 

The dam is formed of a series of seven 
piers which form a line across the river 
between the station building and the 
bank, as will be observed in the illustra- 
tion (Fig. 1). In the spaces between the 
piers are placed the six main gates of 
the dam, which slide in grooves and can 
be raised or lowered by a hoist- 
ing apparatus placed above. The 
gates have an opening of thirty-three feet. 


lowering of the gates, a bridge formed of 
timbers has been placed across the top 
of the piers, as will be noticed, running 
the whole length of the dam. Each of the 
gates is provided with a set of hoisting 
pulleys at either end, which receive the 
cables coming from below. The two sets 
of pulleys are operated at the same time 
from a windlass which is placed in the cen- 
tre, which allows one man to carry out the 
manceuvre of the gate. On the other side 
of the station ‘building is a long canal or 
basin from which the water enters the 
masonry conduits leading to the turbines. 


siderably higher speed, or 120 revolu- 
tions. 

The turbines of the first group have 
been built on the double system by Escher 
Wyss & Company, one of the leading 
Swiss firms. The considerable differ- 
ence in the fall which occurs at different 
seasons of the year (fifteen feet in sum- 
mer and twenty-eight feet in winter) is 
one factor which determined the choice 
of the turbines, and it was also desired 
to obtain the highest speeds possible while 
at the same time using large units of 
from 800 to 1,200 horse-power. These 
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two conditions led to the choice of a type 
of double turbine which should fulfil the 
requirements. Each unit is formed of 
two turbines which are mounted one above 
the other on the same shaft. The lower 
wheel is designed to work at periods of 
low water, while in times of high water 
both turbines work together. By this 
combination each group is capable of fur- 
nishing from 800 to 1,200 horse-power, 
and the double arrangement makes it 
possible to secure a nearly uniform speed 
of eighty revolutions per minute. 

To carry out the regulation and secure 
a variable delivery of water, a very effi- 
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regulator. The device consists of a speed 
governor of the centrifugal type which is 
driven from the main turbine shaft, com- 
bined with a hydraulic motor or distrib- 
utor. The governor controls the distrib- 
utor and causes it to transmit a move- 
ment by means of shafts and gearing to 
the revolving gate of the turbine, open- 
ing or closing it to the desired point. This 
action is especially brought to bear at the 
time of starting. At first the lower tur- 
bine is opened up and then the upper 
one follows automatically. On stopping, 
the reverse action takes place. The hy- 
draulic distributor consists of three cylin- 
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the speed fell momentarily by three per 
cent, and then rose to the normal. In 
another test, where the load was suddenly 
thrown off the machines, the speed did 
not vary more than three to five per cent 
and came back to the normal in four or 
five seconds under the action of the regu- 
lator. ` 

In the ten following groups the con- 
struction has been somewhat different. 
The sectional view (Fig. 3) shows the 
general arrangement of the water system, 
with the turbines and dynamos. While 
the water comes to the first five wheels 
from the exterior, the new arrangement 
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Fic. 2.—INTERIOR VIEW_OF CHÈVRES HYDROELECTRIC STATION, SWITZERLAND. 


cient system has been adopted. Around 
the periphery of the turbine is a series of 
orifices for the water entry, which can be 
more or less closed by a revolving gate 
consisting of a ring which surrounds the 
turbine and provided with corresponding 
openings. The ring is turned in one di- 
rection or the other by means of an auto- 
matic regulating apparatus. This device 
will be observed in the general view of 
the interior (Fig. 2) and is mounted in 
front of each of the main alternator 
groups. The upper and lower turbines 
are each in separate connection with the 


ders which are mounted on a common 
foundation plate. The pistons of these 
cylinders work under a pressure of fifteen 
atmospheres, which is produced by a spe- 
cial oil pump. The pistons work the 
mechanism for opening or closing the tur- 
bines. The oil pump serves at the same 
time for supplying the bearings of the 
different machines in the station. The 
tests which have been made upon this sys- 
tem of regulation show that it is very effi- 
cient in keeping the speed of the machines 
constant. In the case of a variation of 
the load to the amount of 300 horse-power, 


causes it to enter at the interior of the 
turbine and allows of obtaining a con- 
siderably higher speed. Each turbine 
group consists, like the former, of two 
superposed wheels, each one having two 
series of stationary directing vanes. The 
two wheels are disposed so as to work in 
seasons of high and low water. During 
the periods of high water (twenty-eight- 
foot head) the lower wheel works alone, 
but in the summer season, where the fall 
is only fifteen feet, both turbines are oper- 
ated together. Five of the new groups 
are specially arranged to work on the 
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twenty-eight-foot fall during the winter; 
on the contrary, the five other groups have 
their wheels adjusted so as to work during 
low-water periods. Under these condi- 
tions the groups will give an output of 
850 to 1,200 horse-power at a speed -of 
120 revolutions per minute. The output 
of the fall varies according to the season, 
from 4,000 to 7,000 gallons per second. 
These turbines are provided with a sys- 
tem of regulation which is similar to the 
former. Š 

One of the engravings (Fig. 2) shows 
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the Compagnie L’Industrie Electrique, of 
Geneva, in 1895 and. 1896. As this num- 
ber proved insufficient for the increasing 
demands upon the station for light and 
power, mainly owing to the development 
of the traction lines in the city of Geneva, 
it was decided to increase it to more than 
double its original capacity. The second 
series included- six biphase alternators 
which were installed in 1898 and 1899. 
These machines were supplied by Brown, 
Boveri & Company. Lastly, the four 
Thury machines which complete the pres- 
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a view of the main floor of the Chèvres 
plant. The alternators, each of which is 
disposed above one of the main turbines, 
form a long line which extends the whole 
length of the building. In front of the 
alternators are the speed regulators and 
on the right-hand side will be noticed 
the mechanism for raising and lowering 
the main water-gates. There are fifteen 
main dynamo groups now installed in the 
plant, comprising fourteen alternators, and 
one large direct-current machine for elec- 
trolytic work. As in the case of the tur- 
bines, these machines were installed dur- 
ing two different periods and include two 
types of alternators. The first part of 
the plant contained five alternators of the 
Thury pattern, which were furnished by 
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Fic. 8.—GENERAL ARRANGEMENT OF WATER SYSTEMS, WITH TURBINES AND DyNAMOR, 
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ent plant were installed by the first-named 
company. 

The five alternators which form the first 
part of the station are built to give 1,200 
horse-power each and operate normally on 
a tension of 2,750 volts. These machines 
work at eighty revolutions per minute 
upon the slow-speed turbines mentioned 
above. This corresponds to a frequency of 
forty-five cycles. The alternators are of 
the internal revolving field and fixed 
armature type, with the field mounted 
horizontally on the turbine shaft. The 
two armature windings are disposed so 
as to be coupled in series when desired and 
in this case they will deliver monophase 
current at 5,500 volts, otherwise they fur- 
nish biphase current. The efficiency of 
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these machines was found on the teste to 
be ninety-three per cent at full load, this 
corresponding to an output of 150 am-. 
peres per phase at 2,750 volts. 

The current for exciting the fields of. 
these machines, as: well as the remaining 
alternators of the station, is furnished by. 
a set of special generators, each of which 
is driven from a smaller upright turbine: 
The exciting current which is required 
at full load is forty-five amperes for each 
half of the field. The total weight of the 
alternators is seventy tons of which the 
revolving field represents a weight of 
twelve tons. The two turbines together 
with the vertical shaft weigh about twelve 
tons. As the vertical pressure of the water 
on the turbine amounts to. twelve tons, it 
will be seen that the total weight which 
the lower pivot is obliged to support is 
no less than thirty-six tons. 

Owing to this heavy load it was desired 
to use some method for relieving the lower 
pivot of part of the weight in order to 
avoid frictional losses, and this led to the 
adoption of a special form of pivot which 
uses hydraulic pressure to lift up the 
shaft. It is formed of two parallel plates, 
one of which is stationary and the other 
fixed to the shaft. The plates revolve one 
upon the other and one of them, the fixed 
plate, is provided with two concentric 
grooves or chambers which are in con- 
nection with the oil pressure system which 
supplies the speed regulators of the tur- 
bines. As the plates present a considerable 
surface the pressure which is exerted be- 
tween them is sufficient to lift up the 


-whole of the movable system, so that the 


latter rests upon a sheet of oil and turna 
with the minimum friction. The system 
is completed by an oil pressure gauge and 
a main gate valve for cutting off the oil 
supply. The oil after passing down and 
lubricating the main pivot is collected in 
a reservoir and is taken thence by pumps. 
After filtering, it is passed again into the 
main system. : . | 
The alternators of the second seriea are 
constructed on the same general lines as 
to exterior, but differ considerably in de- 
tail. ‘These machines lie in the middle of 
the dynamo room, and two of them may 
be distinguished in the illustration as the 
second and third in the series. Each of 
these alternatora is built to deliver 1,200 
horse-power. The revolving part is mount- 
ed directly on the turbine shaft. Biphase 
current is produced at a frequency of 
forty-five cycles. The voltage of these 
machines is 5,500 or 2,750 volts accord- 
ing to the method of coupling the cir- 
cuits, and each of the phases is formed 
of a separate and independent winding 
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which can be connected in series or paral- 
lel. The exciting current remains con- 
stant in this case. 

The armature of these machines is 
formed of an outer circular casting which 
forms the fixed ring. Around the inner 
periphery is disposed the armature core. 
This is perforated to receive the wires 
forming the armature winding. The lat- 
ter are specially insulated for high volt- 
age. To suppress all chances of leakage 
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pole-pieces. In this way the strains upon 
the revolving part which are due to mag- 
netic action will have but little tendency 
to bend the shaft. 

The remaining three alternators have 
been built by the Compagnie L’Industrie 
Electrique and are of a different type 
from the first set which the same com- 
pany installed in the beginning of the 
station. One of these machines will be 
observed in the foreground of the general 


Fic. 4.—ONE oF THE NEW ALTERNATORS INSTALLED BY THE COMPAGNIE L'INDUSTRIE 
ELECTRIQUE. 


to the mass, each of the holes is lined by 
a thick tube of insulating material which 
surrounds the winding. ‘The inside of 
the armature ring is bored out so as to 
bring the surface nearly flush with the 
holes. This leaves but a very thin layer 
of iron above the winding. The exterior 
ring casting is provided with a set of 
radial arms which project inward toward 
the centre and carry the double bearing 
which supports the turbine shaft. 

The inner revolving field which the 


view. In Fig. 4 is a detailed view of 
the alternator complete, while Fig. 5 shows 
the internal revolving field and the meth- 
od of placing the pole-pieces. After the 
first machines were installed it was found 
desirable to increase the speed from eighty 
revolutions per minute to 120 and accord- 
ingly the present machines were designed 
to operate at the latter speed. These ma- 
chines have an outer fixed armature whose 
winding is laid in a series of grooves in 
the inner surface, while the field with 


Fig. 5.—REVoLVING FIELD oF ONE oF THE NEW ALTERNATORS INSTALLED BY THE 
COMPAGNIE L’INDUSTRIE ELECTRIQUE. 


shaft carries has the form of a flattened 
cone and is provided with radial arms at 
the upper part, while the lower or circu- 
lat portion serves as a support for the field 
coils. On the exterior of the rim is mount- 
ed a set of forty-six pole-pieces which 
carry the field coils. The air-gap is small. 
The conical form of support has been 
adapted so as to allow of raising the 
inner bearing to as high a point as possi- 
ble and to bring it on a level with the 


the usual radial pole-pieces is carried upon 
the turbine shaft. 

The conical casting, which forms the 
base of the revolving field, carrjes forty- 
six pole-pieces upon its periphery. The 
conical part is formed of cast steel and the 
pole-pieces are built up of laminated iron. 
The movable part has a diameter of fifteen 
feet and a total weight of twenty-one 
tons. The whole machine, including the 
shaft, weighs about forty-four tons. The 
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armature coils which are placed on the 
interior of the ring are lathe-wound and 
insulated with mica. 

The coils are introduced into the slots 
by a high pressure. In these machines 
the winding is laid in slots instead of be- 
ing passed through holes, as in the pre- 
ceding type. 

The remaining machine of the series, 
which is located in the extreme end of the 
dynamo room, is a direct-current gener- 
ator which has been specially constructed 
for electrolytic work by the Compagnie 
L’Industrie Electrique. It is used to 
supply the electrochemical works of La 
Volta Company, which lie on the bank of 
the Rhone adjoining the Chévres station. 
This machine, which has been designed 
by M. Thury, is a twelve-pole direct-cur- 
rent generator of the upright pattern and 
differs considerably from anything that 
has been built heretofore. It is intended 
to furnish a current of 4,000 amperes 
at 208 volts. The field casting, 
which is of ring form, carries four 
arms which project upward and toward 
the centre. These arms carry the upper 
bearing of the shaft. The field base of 
this machine is about ten feet. The arma- 
ture, of the drum pattern, is carried on 
the turbine shaft. Above the armature is 
mounted a large commutator which has 
an exceptional length and carries two sets 
of twelve brush-holders, or twenty-four in 
all. Carbon brushes are used and the 
diameter of the commutator is three feet 
six inches. The armature winding is 
formed of bars which are insulated with 
shellac and mica and laid in grooves. 
The latter are. only partially opened up 
at the surface, so that they retain the bars 
without the use of binding wire. The dy- 
namo is provided with a hand brake by 
which its movement can be stopped within 
a very short time. The brake consists of 
a band which works around a drum car- 
ried on the main shaft and it is thrown 
into play by a hand wheel at the side of 
the machine. 

The fields of the different alternators 
are supplied from the main exciter cir- 
cuit, which is fed from three direct-cur- 
rent machines. The latter have been sup- 
plied by the Oerlikon Company, of Zur- 
ich. Each dynamo is mounted upon a 
separate vertical turbine. The exciters 
are built to furnish 115 volts and 750 am- 
peres, and they operate at 150 revolutions 
per minute. They are of the six-pole 
type. The armatures are drum wound, 
using copper bars with varnished cloth 
and mica insulation, which are placed in 
slota in a laminated iron core. Each ma- 
chine has six sets of three brushes, 
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PRELIMINARY EXPERIMENTS ON AIR 
FRICTION. 


BY W. ODELL, A. R. C. 8C. 


The tendency now-a-days to increase 
the speed of many classes of machinery 
has resulted in several forces, formerly 
negligible, becoming important. For in- 
stance, want of balance of the moving 
parts, which did not have to be consid- 
ered in a beam engine revolving under 
fifty times a minute, has become the crux 
of engine design now that 400 revolutions 
per minute is a common speed, both 
afloat and ashore; and with the far higher 
speeds which the steam turbine is bring- 
ing in, forced lubrication is becoming a 
necessity. 

Among other effects of change in this 
direction, the loss of power due to the 
friction with the air of large rotating 
objects promises to become noticeable, 
and about two years ago my friend, Mr. 


Fig. 1.—PRELIMINARY EXPERIMENTS ON 
l AIr FRICTION. 


W. Cramp, of the Central Technical Col- 
lege, suggested to me that I should try 
and get some figures as to the power thus 
wasted by dynamo armatures, flywheels 
and rotating bodies generally. Obviously 
it was best to start with the simplest form, 
and the following is an account of some 
attempts to measure the power required to 
keep a plane circular disc rotating. 


FIRST EXPERIMENTS. 


In my first experiments I used a pair 
of falling weights attached to threads 
wound on an axle of known diameter, to 
which a cardboard disc was fixed, and 
which was supported symmetrically on 
friction wheels. There was an arrange- 
ment for supplying extra weight at the 
start while speed was being got up, and 
then, by timing the intervals taken by 
the weights through two equal successive 
intervals, the constancy and magnitude of 
the speed could be ascertained, as well 
~ 1 Paper read before the British Association, Section 


G, at Puth rt, kngland. Slightly abridged and with 
a number of curves omitted. 


ELECTRICAL REVIEW 


as the power employed. To eliminate 
solid friction, a cylinder of lead equal in 
weight to the disc was substituted for it, 
and while the sum of the weights on the 
driving threads was kept constant, they 
were made unequal, and wound against 
one another, so that the heavier had to 
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raise the lighter, and the difference ad- 
justed till the speed was the same as be- 
fore. 

As the force of the solid friction in this 
apparatus was exceedingly small, and any 
errors of observation tended to eliminate 
one another, this method is in some ways 
a very accurate one, especially for small 
speeds, and I may have to return to it in 
the future; but it is very tedious to carry 
out single-handed, and unless a great 
height is available for the fall of the 
weights, there is much difficulty in get- 
ting a constant speed, and the intervals 
of time are too short to measure accu- 
rately with an ordinary stop-watch. 

Then Professor Perry suggested to me 
the use of an electric motor, taking the 
difference of the watts required to run it 
with and without a disc fixed to its shaft. 
This appeared a much more convenient 
plan, so I commenced a fresh series of 
experiments, which are described below. 


DESCRIPTION OF APPARATUS. 


The Motor—The motor was a two-pole, 
twelve-segment, ring armature, . series- 
wound machine, marked “sixteen-volt 
Greenhalg patent.” In these experiments 
the field was separately excited, and as 
about 1.8 amperes were required in the 
field windings, whose resistance was about 
0.4 ohm, to saturate the magnets a poten- 


tial difference of at least 0.85 volt was. 


maintained across the field terminals by 
means either of three pairs of Daniell’s 
cells or, when available, by a couple of 
two-volt accumulators in parallel through 
an adjustable resistance of manganin 
wire. By this means a constant field was 
ensured. 

Counter—A revolution counter was at- 
tached to one end of the motor shaft by a 
piece of india-rubber tubing and was 
clamped firmly to a stand rigidly fixed 
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with respect to the bed-plate of the mo- 
tor, so that the alignment of counter and 
motor remained unaltered through each 
series of experiments. | 
Ammeter—The armature current was 
measured by a Stanley ammeter gradu- 
ated to 0.1 between 0.30 and three am- 
peres. It had not been made for scien- 
tific work; the graduations were too thick, 
and it was stronger at the upper end 
of the scale than at the lower. 
Voltmeter—The electromotive force 
across the brushes was measured by a 
Weston portable standard instrument 
graduated to 0.05 up to five volts, or to 1 
up to 100. These scales did not fit in 
with the pressures at which the motor 
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worked, and the higher ones could be read 
with but a small degree of accuracy. 


METHODS OF EXPERIMENTING. 


When all connections were made and 
the field properly excited, a series of 
blank experiments was made. In each 
experiment, after the volts and amperes 
had become steady, they were noted, and 
the time taken by means of a stop-watch 
for some round number of revolutions to 
be made. From this the speed was calcu- 
lated. Current was then plotted on a 
speed base, and the best straight line 
drawn through the plotted points. Taking 
the armature resistance as 0.8 ohm, the 
CR drop was subtracted from the volts 
observed at each speed, and. the net volts 
thus obtained were also plotted on a speed 
base; this gave a straight line passing 
through the origin, whose equation was 
about 
230 revolutions per minute = 1 net volt. 

The experiments proper were then per- 
formed in an exactly similar manner 
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after the disc had been fixed to a flange 
on the free end of the motor shaft. The 
volts were observed more as a check on the 
running of the motor than anything else, 
as the net-volt-speed curve should coin- 
cide in both series of experiments. The 
current-speed curve was plotted with the 
same axes as before. 

Paper discs were used instead of card- 
board ones, as the latter substance warped 
too badly. 

FIFTEEN-INCH DISC. 

The motor was first run light at five 
different speeds (including zero), and the 
current and net volts plotted separately 
on speed bases, and the best straight line 
drawn through each set of points (see 
Figs. 1 and 2). 

The net-volt curve passed through the 
origin, and gave 231 revolutions per min- 
ute as being the equivalent of one useful 
volt. From this we may calculate that one 
ampere through the armature produced a 
torque of 0.366 inch-pound nearly. 

A drawing-paper disc, 15.04 inches in 
diameter, was now attached and driven at 
various speeds. The first four columns 
of the table below give the figures ob- 
served. 


con 
Our- tions (b Time in volu- CR. Net 
Volts. | rent. A ' tions per | Volts 
| Minute. 
Motor Light. 
T 38 ' Just no motion, 
11.5 85 j 2000 02.2 2508 .68 | 108 
10.85 .79 2400 64.6 2230 .63 | 10.2 
915 | 7 | 2000 | 68 | 2007 | | 856 
68 64 1500 62.8 1438 51 63 


Motor with 15-In. Disc on. Main Shaft. 


1L1 278 ; 2000 } 5&8 | 2006 | 222) 89 
9.0 200 | 200 | 718 | 168 |16 |°7.6 
7.7 L66 -| 1600 1429 | 1.95 | 645 
7.4 166 | 1500 | 622 | 148 |125| 615 
69 1390 | 1500 ' 70 1275 | 106 | 6.86 
60 112 | 1900 | ozs | 146 | 9 | 61 
5.3 09 | 1000 | 588 1021 | .79 | 45 
4.6 8I 1000 |` 68.6 901 | .7 | 29 
4.50 87 | 1000 | 664 7 | 289 
3.90 78 | 1000 | 78 709: | 62 | 3.28 
3.37 72 800 | 726 est | .68 | 279 
2.90 66 o0 | 63.8 63 | 237 
252 61 600 | 622 482 | 69 | 203 
211 56 400 | 60.8 305 | 46 | 1.66 
1.70 a7] 300 | (50 305 | (448 | 1.27 
L35 -50 s30 | 77.6 232 | .40| .96 
1.05 47 200 | 70.8 169} | .38 | .67 

80 45 | 150 86 | 44 
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The volt-speed curve is the same as 
when unloaded, so that the value of one 


aa AAEE soe et 
= ° 
e |Brvertnent|“ 2088 | Sue | spel. | Speed. 
Inches.) 
2.78 1 204 3006 | aso | “sho.” 
2.00 685 1.315 0.119 | 3236 | 1683 
1.56. | 64 92 1.964 | 3158 | 1440 
1.30 61 69 1.889 | $1055 | 1275 
1.12 685 .536 1.728 ; 3.069 | 1146 
99 57 .42 1.623 | so 1021 
31 1.491 2.954 902 
78 515 265 1.423 | 2.886 700 
22 1.342 2.821 661 
18 1.255 | 2752 565 
15 1176 | 2.683 432 
| ell 1.041 2.597 395 
106 1.021 2.484 905 
.08 2.903 | 3655| 232 
.06 2.778 | 2.230 170 
.06 2000 | 2053 118 


ampere in inch-pounds of torque is the 
same. The current-speed curve is given 
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in Fig. 1; its shape is suggestive. In- 
terpolating from the current-speed curve 
of the blank experiment and subtracting 
gives us the figures in columns 3 and 6 
above for net torque; they are also plotted 
in Fig. 1. 

Taking logs of columns 3 and 6 in 
the above table gave columns 4 and 5, 
which were plotted in Fig. 3, in which 
they are indicated by crosses (+) on the 
lowest of the curves. ‘There is no mistak- 
ing the character of the locus of the points 
to the right of log. 900. It is a very good 
straight line, and its slope is about two 
and one-third—. e., 

log. T = 2.33 low. w + c, 
or 
T= C a, 

To the left of log. 900 the character of 
the locus changes very evidently, as might 
have been anticipated, perhaps, from a 
careful examination of the torque curve 
in Fig. 1. The exact nature of the low- 
speed locus is not so evident owing to the 
increase per cent of the errors owing to 
the torque being obtained by difference. 
Now the ordinary assumption about fluid 
friction is that for low speeds it follows 
a linear law; and that, unlike solid fric- 
tion, it vanishes when the speed becomes 
indefinitely reduced, i3 common experi- 
ence. So I have ventured to draw a 
straight line from the origin in Fig. 1 
through the low-speed points of the net 
torque curve and a line at forty-five de- 
grees through the corresponding loga- 
rithms in Fig. 3; and J think it will be 
agreed that it fits in as well as any other 
single locus would do. At any rate, we 
may provisionally conclude that at a cer- 
tain speed a discontinuity occurs in the 
law connecting torque and speed, above 
which a higher law than the second power 
is followed. 

To test this I repeated my experiments 
with this disc, examining the higher speeds 
more particularly. The results were plot- 
ted the same as before, and we got the 
following: 


ö ont rye Torque Log. N | ii 

ross rom Blan mpere = - Net : eed 

Ourrent. a! al -866 Pound: | Torque. , Speed. § 
rve. Inches). 


| amperes r.p.ma. 

25 1.398 £914 | 890 

96 56 40 1.602 3.000 1900 
71 1.851 3.114 1393 

1.49 63 86 1.935 | 3.146 | 1600 
1.09 -06 108 0.017 8176 | 1800 
225 ‘TO 1.55 0.190 3.265 | 180) 
2.71 .733 1.975 0.206 3.301 | 2009 
206 215 221 0.344 32.322 ' 2160 
025 | 2908 | 2083 | 18 


Columns 4 and 5 are plotted in Fig. 3, 
the points being marked with small circles 
(©), and they will be found to lie even 
more exactly on the line drawn through 
the earlier points than those points them- 
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selves. As they are all high speeds except 
the last, they give us no information about 
what occurs below the discontinuity; but 
it may be noted that whereas the torque 
of the slowest experiment of the first 
series came out higher than might have 
been expected, the value found here for 
121 revolutions per minute is much lower. 
TWENTY-TWO-INCH DISO. 

The second disc tried was 21.82 inches 
across, and was of thinner, smoother draw- 
ing paper than the last. The net-volt- 
speed curve gives 231 revolutions per min- 
ute per volt, as before; the points for the 
slower loaded experiments come out a lit- 
tle higher. I take it that the commutator 
was dirty, and that the resistance was in- 
creased thereby acroas the brushes. The 
torque curve was not easy to draw com- 
pletely, as, unfortunately, I had got no 
readings for speeds between 600 and 800 
revolutions per minute. From the two 
ends of the curve the following numbers 
were obtained: | 


Santas ~. ee a ee 
a ; current í AA Torque 
ross rom Blan m = . Net i 
Ourrent. |Experiment “386 Lh. Tas Ne Rore A Speed. 
rve. Inches.) : 
amperes as 
-22 1 42 2.664 860 
ee 87 1.431 2.002 400 
107 60 48 3.681 2.600 coo 
1.48 615 805 4 937 2.778 
2.64 67 1.87 0.272 2.903 on 
2.90 .69 221 0.344 2929 | 550 


Columns 4 and 5 will be found plot- 
ted in Fig. 3. Excepting the first, they 
lie very nearly on a straight line above 
the one drawn for the fifteen-inch disc. 
Its slope is 2.82. 

A second series of experiments was per- 
formed with this disc, and the results 
plotted. An inspection of the points in 
the latter reveals one thing at once—the 
field weakened between the two parts of 
the series from 231 to about 240 revolu- 
tions per minute per volt, and that there- 
fore the value of one ampere in pound- 
inches of torque had gone down in that 
ratio between the end of the blank experi- 
ments and the commencement of those 
with the disc. Consequently, before sub- 
tracting to get the net torque, it was 
necessary to increase the height of the loss 


line in the blank experiment by Ka of 


its original height. This gave the follow- 
ing figures: 


Corrected 


: Net Torque 

Gross Current (1 Ampere =| Log Net | Log 

Current. od alate 0 3525 Lb | Torque | Speed. | SPeed- 
Curve. Inches ) 

; amperes rpm. 
y s 103 Lo2t 2.30, | 200 
635 495 19 1.270 | 2477 | 900 
7) St 83 1.519 | 2.002 | 400 
T Z) 3.743 2.009 | $00 
141 535 875 1962 2.778 600 
1.88 65 1.29 0110 2845 | 700 
2 325 -665 1.76 0.246 2.903 | 800 
293 58 2.40 0.390 2.934 | 900 
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' The fourth and fifth columns are plot- 
‘ted in Fig. 3, the points being marked 
by a ring (©). The six upper points 
lie in a very good straight line, whose 
slope is 2.55. The discontinuity appears 
at the same speed as before (about 350 
revolutions per minute), and it is note- 
worthy that below it the curve does not 
support the hypothesis mentioned above— 
that at lower speeds the torque is propor- 
tional to the speed. 


TWENTY-SEVEN-INCH DISC. 


The next disc was made of cartridge 
paper and measured 26.83 inches across. 
It weighed about four ounces ; so to elimi- 
nate its effects on the solid friction of the 
apparatus, a drum of lead was placed, in 
the blank experiments, round the flange 
to which the disc would be subsequently 
fastened. 

From the net-volt-speed curve in the 
blank experiment one volt stood for every 
235 or 236 revolutions per minute—. e., 
one ampere through the armature was pro- 
ducing a torque of 0.36 pound-inch. The 
points for the machine loaded come very 
‘slightly lower. This was probably due to 
the figure for the armature resistance be- 
ing too high. CR is over sixty per cent 
of the net volts every time, and sometimes 
rises to 110 per cent, so that an error of 
five per cent in R would produce an equal 
error in the net-volts. 

From the two-current-speed curves the 
following figures were obtained: 


Net Torque | Log. Net: 
(Lamp. =36%b-in.); Torque. Log. Speed Speed. 
amperes | revs. per min. 
. j 1 380 2 243 175 
29 1,462 | 301 200 
oe 1.618 303 230 
595 1.776 AIT 300 
805 1.952 „541 350 
1.297. 0.113 .602 400 
1.72 0 230 $53 460 
2.20 U.342 R 500 
2.385 | 0.378 714 617 
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The logarithms will be found plotted 
in Fig. 3, as usual. 

The experiments were repeated, and the 
results plotted. From this the following 
numbers have been obtained: 


Log. Net 


a 


Net Torque. 


= Loz. S : 8 
30 Inch- Founda.) Torque. a a pesg: 
amperes revs. per min. 
.104 1.017 2.000 100 
12 1.079 2.065 116 
127 1.187 2.109 128} 
145 3.161 2.151 aij 
158 1.185 2.158 144 
7S 1.243 2.201 189 
.20 1.301 2.232 1704 
2 1.843 2 264 1834 
23 1.362 2274 188 
274 1.438 2.318 208 
33 1.690 2.398 250 
66 1.743 2.477 800 
.87 1.910 2.584: $50 
1.26 0.100 2.602 400 
1.71 À 0.233 2.053 450 
2.20 i 0, 442 2.609 600 
2.485 0.395 2.720 525 
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The slope of the curve drawn through 
the points in Fig. 3, corresponding to 
columns 2 and 3 above, is 2.59 above the 
critical speed, which comes out at about 
250 revolutions per minute, as before. For 
the very lowest speeds the slope is 1, as 
demanded by the usual hypothesis of 
fluid friction, but between the two there 
is another portion, curiously straight, 
whose slope is of intermediate value, and 
it is worthy of note that the linea through 
the points immediately below the critical 
speed for all the other series of experi- 
ments have all approximately the same 
slope—viz., 1.5. This concludes the first 
and main portion of the preliminary ex- 


periments. 
CONCLUSIONS. 


A glance at Fig. 3, where the results 
are collected, shows that in every case, at 
above what I have called the critical speed 
for each disc, log. torque plotted on a log. 
speed base gave a straight line, and the 
slope of all the straight lines was about 
the same. 
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15-inch disc. 


22-inch “ 
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Mean 2.515 

This means, of course, that the torque 
required varied as about the 2.5th power 
of the angular velocity; and, therefore, 
that the power absorbed was proportional 
to the 3.5th power roughly. 

The simplicity of this formula seems to 
me to make it almost certain that the 
power measured was almost wholly ex- 
pended in overcoming the force I wished 
to measure. Had the other losses been 
considerable—unless they all followed the 
same law, which is scarcely conceivable— 
it would have been impossible for such a 
simple law to be arrived at. 

I have not paid much attention to the 
points obtained for speeds below the crit- 
ical, owing to the way errors are multi- 
plicd by this method at low angular ve- 
locities; but the torque would certainly 
seem to vary as some power of the speed 
higher than the first, for speeds not much 
below the discontinuity. 

The critical speeds mentioned above, of 
course, vary with the size of the discs; they 
may, perhaps, also vary with its surface 
and the atmospheric conditions. I have 
not determined them very exactly for the 
three discs used in the above experiments, 
but they seem to be roughly in the in- 
verse ratio of the squares of the diameters: 


‘Diameter of disc in inches: D . 18 22 27 


Critical speed in revolutions per 
minute (approximate) : 800 350 250 


nD.. . | 180,000 | 170,000 182,000 
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I hope to repeat these experiments with 
ebonite discs, which will all have the 
same kind of surface, and which will be 
so stiff that they will not exhibit the waves 
and other vibrations that traveled over the 
paper ones when the draught became ex- 
cessive. 

The barometer, thermometer and hy- 
grometer readings were not taken when 
the experiments were made, and the in- 
fluence of the state of the atmosphere, if 
any, is a thing I hope to determine in the 
future. I also intend to determine the in- 
fluence of form on the amount of torque. 
That it has a great influence is certain; 
in some experiments on the bursting 
speeds of wheels carried out at the Ease 
School by Professor Benjamin, and de- 
scribed in Fielden’s Magazine for Sep- 
tember, 1902, it was found impossible to 
speed one form of wheel (something like 
a bicycle wheel) up to the bursting point 
till it had been encased in a cover, giving 
it a smooth outline. 

One of the first experiments to be done 
when I have a rigid dise will be to try 
it with and without a rim, and see whether 
it will reduce the effect of friction by 
hindering the escape at the periphery of 
the air pumped out from the centre, as 
probably it is in this pumping effect that 
the power is lost. 

I have left the consideration of the ef- 
fect of size till last, because it was in this 
direction that I got what were to me the 
most astonishing results, and those which 
most tended to show how important the 
effects here measured may become. 

If T represents the torque required to 
keep a disc of diameter D rotating at 
a certain constant speed, it seems natural 
to suppose that 


T =k Da 
where k and a are constants; whence we 


have 
(T) wea = (0) 
T, Eea D, i 
l. €., 
log. T, — log. T, =a (log. D, — log. D,), 
or, 
log. T, — log. T, 


da log. D,— log. D;* 


Now from Fig. 3 we can get 1.400 and 
0.300 as the values for log. T for the 
fifteen-inch and twenty-two-inch discs re- 
spectively at a certain speed (rather more 
than 800 revolutions per minute) above 
the critical speed of the smaller. For 
our very rough calculation we may neglect 
the small difference in the value of one 
ampere in pound-inches in the two experi- 
ments due to difference of field strength, 
and this gives us 0.90 for log. T, — log. T,, 
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while log. D, — D, = log. 21.82 — log. 
15.04 = 0.1617, whence we get a = 5.56 
about. 

As a mean of several estimations of log. 


T at two different speeds, both above 
the critical speed of the smaller disc, I 
found 0.619. Now, log. 26.83—log. 21.82 
= 0.039. Iere we get, therefore, 6.9 as 
the value for a. 

By prolonging the curves in Fig. 3 for 
the twenty-seven-inch disc upward till 
they cut the ordinate at log. 1,000, we 
find 1.1 for their mean height for that 
speed, at which the height of the two sets 
of points for the fifteen-inch dise is 1.6. 
Subtracting, we get 1.5, into which log. 
D, — log D, = 0.2514 goes about six 
times, which is, of course, about the mean 
of the two previous values for a. 

Now this value appeared to me pre- 
posterously large. It means that if a cer- 
tain disc rotating at a certain speed ab- 
sorbed only six watts—as, for instance, a 
twenty-seven-inch disc at 550 revolutions 
per minute—then one only twice that size 
—1t. e., only four feet six inches— would 
dissipate no less than one-half horse- 
power, and a nine-foot disc thirty-two 
horse-power ! 

I was advised at this point by Mr. 
Castle to test this by a disc very much 
larger than any I had yet tried, so I made 
one 47.1 inches across, out of canvas- 
backed diagram paper, which I damped 
and ironed to flatten it. It alone weighed 
eleven ounces, and with the boss for at- 
taching it to the shaft, fourteen ounces. 
It would manifestly have overpowered the 
small motor I had hitherto used, so I em- 
ployed a one-half horse-power motor, 
which was run off the 200-volt mains. 
Its field, unfortunately, was not saturated, 
and as the pressure in the mains varices 
about two or three volts throughout the 
day, the induction was apt to change. 

When running light at speeds below 
800 or 900 revolutions per minute, it took 
below 0.30 ampere; and as my ammeter 
did not read below that point, I had to 
arrive at the torque necessary to keep the 
motor running light at those speeds by 
the unsatisfactory process of extrapola- 
tion. 

From the volt-speed curve we get 6.6 
revolutions per minute per volt, which 
means that one ampere through the arma- 
ture gave 12.8 pound-inches of torque, 
which is 35.6 times that given by the small 
motor when revolving 235 times per min- 
ute per volt. 

The current-speed curve, after produc- 
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ing the blank experiment line backward, 
gave the following numbers: 


= € -o 
irina a pets De as ae ae eS em ee —_ -— sy 


4 
Net Torque ! 
(t Ampere = Log. Torque. | Log. Speed. Speed. 
12.8 Lb.-Inches. ; 
ampercs | k i r.p m 
.255 © o0 $ 2388 Ol 250 
.355 ! 1.550 477 300 
645 k 1 S10 692 400 
1.020 | 0.009 690 500 
1.280 | 0.100 140 550 


To make the relation of the curve ob- 
tained by plotting columns 2 and 3 to 
the other curves in Fig. 3 more clear, 
however, before plotting 1.551 (= log. 
35.6) has been added to each value of log. 
torque given above, thus giving 


2 398 2.477 
0.958 1 101 


2 O09 
1.569) 


2.6023 
1.361 


2.740 
1.65.2 


Log. speed....... 
Log. turque..... 


The slope of the line drawn through 
these points 1s only 2.06. From a num- 
ber of odd experiments made before the 
above series was performed, it seemed 
probable that the torques given above for 
the lower speeds were too high. A second 
series was therefore performed, in the 
curve of which the line through the net 
volts obtained from the readings of the 
Weston voltmeter gave 1 volt = 6 67 revo- 
lutions per minute, whence | ampere = 
12.7 pound-inches of torque. By subtract- 
ing the ordinates, as usual, we get 


— 


1 f 
Torque (1 va | a i | 
ee In. Log. Torque. | ie Log. Speed.’ Speed 
f cs 
A N NEEE O EEE 
amperes. | r.p.m. 
- 205 1 312 860 2.598 250 
.310 | 1.491 1.039 AU 300 
-59 1.771 1.319 .602 400 
-93 1.969 1.417 .699 500 
1.34 0.127 1.675 778 GJ) 
1.83 0.263 1.811 845 700 
2055 0.313 1.865 869 | 740 
In column 3 I have added 1.548 


(= log. n to the numbers in column 2 
in order that when plotted with the num- 
bers in column 4 as abscisse in Fig. 3, they 
should fall in their proper place. For the 
first time in any of these experiments I 
seem to get a slightly curved line; but 
I have drawn through the points a straight 
line whose slope is 2.1 about. 

I am not able to say why, for this disc, 
the slope should be so much less than in 
previous cases, and will proceed at once 
to consider the point, to clear up which 
these experiments were made. 

The height of the curves in Fig. 3 for 
the forty-seven-inch disc above those for 
the twenty-seven-inch disc varies from 1.1 
to 1.3 about. Dividing by 0.2444 (= log. 
47.1 — log. 26.83) we get from 4.8 to 5.3 
for a. 

The difference between the ordinates of 
the forty-seven-inch and twenty-two-inch 
discs is from 1.68 to 1.86, which, divided 
by 0.334, the difference of the logarithms 
of their diameters, gives from 5 to 5.6. 
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Taking these results with those previ- 
ously obtained, I think we may safely in- 


fer that the torque varies as some power 


of the diameter higher than the fifth, but 
considerably below the sixth. Even this 
result astonished me, till Mr. H. C. Booth 
pointed out to me that the average linear 
velocity, as well as the area, increases with 
the size, and that the arm of the couple 
also increases, so that, supposing that the 
force of friction is jointly proportional to 
the area, and a power of the linear velocity 
rather greater than the seccond—a couple 
of hypotheses not very improbable—we 
should have the force on an elementary 
ring of radius r and breadth d r when ro- 
tating at w radians per second propor- 
tional to (w r} +°“ rd r, where a is 
a proper fraction, probably less than 0.5. 
This would produce a torque proportional 
to(wr)?+4rdr x r, say 

=C(wr)y+4rdr xr. 

=Cw'+e¢ri4+edy, 
Integrating this with respect to r from 
the centre to the rim we get. 

T= Co’ +" r+ 

which would roughly explain the numbers 
obtained. It is not a complete theory of 
the results, of course, and it takes into 
account none of the changes which occurs 
when we pass below the critical speed. I 
hope in future to be able to determine C 
and a accurately and to get out a formula 
which shall include the parts of the disc 
below the critical speed. 

The following method of getting very 
nearly the same result as that given above 
was sketched out for me by Professor 
Perry on the assumption that all the loss 
of energy is due in the end to the pump- 
ing action of the disc on the surrounding 
air. 
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Fig. 4.—PRELIMINARY EXPERIMENTS 
IN AIR FRICTION. 


Let AB, Fig. 4, be the edge view of a 
disc of radius r rotating on a shaft CD 
in an infinite room with angular velocity 
w. Then it will act as a pump receiving 
air at its centre parallel to CD, and de- 
livering it radially at A and B to travel 
along the path indicated by the arrows, 
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and to return ultimately to the centre 
again. The length 7 of any such path 
must be proportional to the linear dimen- 
sions of the dise—t. e., to r, and so will d, 
the mean hydraulic depth of the path it 
takes; so, using the usual formula for the 
loss of energy in one pound of a fluid flow- 
ing through a pipe of length ? and di- 
ameter d, loss of K.E. = k E 
that for a disc of any size the loss of 
energy of each pound of air set in motion 
by it will be proportional to the square 
of that air’s velocity, and independent of 
the size of the disc. 

Now, the law for a centrifugal pump 
or fan is that the difference of pressure it 
causes close to its surface varies as w° 7”, 


T we see 
Rg 


and therefore that the work done on the ` 


air is proportional to w* r*, and this 
must be equal to what the air loses subse- 
quently—. e., 

w? r’ ax v? 
or wre 
(This is also one of the rules arrived at 
from fan practice.) 

Now, the quantity of air set in motion 
per second is proportional to the area of 
the disc and to the velocity with which it 
leaves it, or 

Wavrt 
But the energy dissipated per pound of 
air has been shown to vary as v’. 

Therefore the energy dissipated per sec- 

ond will be— 
cWe>= Kor x eA =.K or’. 
But vy «wr. 

Therefore the rate of the loss of energy 
is = C «wè 7*, which agrees pretty well 
with the experimental resulta. 
< 
The National Bureau of Standards. 
To TBE EDITOR oF THE ELECTRICAL REVIEW: 

My work as an instrument manufac- 
turer having placed me in close touch 
with the work being done by the National 
Bureau of Standards, and having observed 
the influence of the bureau’s work on elec- 
‘trical industries in general, I wish to in- 
vite your attention to the high esteem in 
which the instrument manufacturer re- 
gards the work being done by the bureau. 
Lord Kelvin has remarked that “Before 
we can thoroughly understand anything 
we must be able to measure it.” We may 
add, that we must also be able to accurate- 
ly measure anything before it can be sold 
with justice to either buyer or seller. The 
calibration of power meters involves an 
accurate determination of standards which 
will enable all the practical electrical 
quantities to be compared with their units. 
These unita, the volt, ampere, ohm, micro- 
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farad, henry, ete., are easily defined, but 
the standards expressing them must, for 
their final determination, be referred to 
the standards of definition. The compari- 
son of electrical secondary standards with 


the fundamental standards of definition 
is a laborious process, requiring a special 
und costly equipment and much scientific 
skill, When supplying to manufacturers 
the standards and apparatus with which 
they measure the quantities that they sell, 
the instrument maker must have reliable 
standards. He can not undertake the com- 
parison of his own standards with the 
standards of definition. Heretofore, prac- 
tically all the fundamental standards of 
resistance, voltage, capacity, self-induction, 
ete., which the electrical instrument maker 
constantly uses, have been purchased from 
abroad, and the makers selling apparatus 
to manufacturers have been compelled to 
use foreign standards in the calibration 
and adjusting of their own apparatus. 
Consumers, manufacturers and instrument 
makers are all directly dependent upon 
some responsible source from which stand- 
ards, having certified, reliable values, can 
be obtained. It seems almost disgrace- 
ful that in a country having our vast in- 
dustries that only until recently have we 
been able to go elsewhere than to Europe, 
and chiefly to the German Reichsanstalt. 
for all our final electrical standards. 
Happily, the situation ia now entirely 
changed. The founding of the National 
Bureau of Standards has, and is rapidly, 
placing the American manufacturer of ap- 
paratus and the companies selling elec- 
trical power in a position where they can 
obtain at home all the most accurate atand- 
ards of reference. We wish to urge that 
your journal will extend information re- 
garding the value and excellence of the 
work which the bureau is doing, and advo- 
cate editorially that makers and users of 
all kinds of electrica] apparatus and elec- 
trical standards will avail themselves of 
the opportunity now presented of having 
all quantities measured or sold definitely 
known. 

The work of the bureau is in no wise 
confined to the verification and standard- 
izing of electrical standards and quanti- 
ties, but it is this side of their work that 
the writer is familiar with and which he 
wishes to urge upon your journal to em- 
phasize. Epwin F. NORTHROP. 

Philadelphia, January 15. 


Breakdown at the Generating Sta- 
tion, Bristol, England. ° 

A total breakdown occurred at the 
Bristol, England, generating station on the 
evening of December 23, due to a fire 
which broke out on the high-tension 
switchboard at the Temple Back power- 
house. In an official report of the acci- 
dent, Mr. H. F. Proctor, city electrical 
engineer, states that the fire, which oc- 
curred at 5.15 P. M., at the busiest time 
of the day and during one of the busiest 
days of the year, totally destroyed the 
2,000-volt high-tension Ferranti switch 
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gear and damaged the roof and windows 
of the engine room. The exact spot at 
which the trouble commenced and the 
cause of the accident were not known at 
the time the report was made. The ma- 
chine switchboard, wattmeter switchboard, 
trunk feeders from the Avonbank Elec- 
tricity Works, which works in parallel with 
the Temple Back station, and the whole 
of the forty-four feeder panels, were 
totally destroyed, as well as all the cables 
leading up to them from underground. 
Energetic steps were taken to get the sta- 
tion going again, and by 2 a. M. on Thurs- 
day morning the whole of the continuous- 
current power consumers were being sup- 
plied. This was in time to enable the 
newspapers, all of which use electric power 
for printing, to get out their early 
editions. 

Trunk cables from the Avonbank Elec- 
tricity Works were joined across to the 
Clifton and Redland feeders outside the 
works, thus enabling the alternating-cur- 
rent supply to those districts to be started 
up at about the same hour. Three hun- 
dred and sixty-five street arc lamps were 
put in operation at the same time, and 
many other arc lighting circuits were 
started up shortly afterward. The line 
resistance and other controlling gear were 
very wet and caused some trouble, but the 
bulk of the lighting was kept going. A 
temporary distributing switchboard was at 
once put in, to which were joined feeders 
from the Avonbank station. The whole 
of the supply, both alternating and con- 
tinuous, was in full working order by 8 
P. M. Thursday. 

Mr. H. D. Clothier, manager for the 
Ferranti Company’s switch gear depart- 
ment, investigated the accident. The 
switchboard was one of the Ferranti cel- 
lular type, ordered nearly five years ago. 
At the time of the accident the output 
of the station was about 3,000 kilowatts, 
which was being taken up by two 400- 
kilowatt machines at the Temple Back, 
and four 750-kilowatt machines at the 
Avonbank station. For some reason one 
or both of the machine fuses at Templa 
Back blew. This action was apparently 
followed by a severe arc in the fuse panel, 
which burned through the slate above it, 
melting the fuse contacts and the metallic 
connections between the fuses and the 
switches. The arc thus formed seems to 
have been confined to the machine panels, 
but it ignited the linoleum floor cover- 
ing and the insulation over the inner 
conductor of the cables connecting the ter- 
minals under the bottom switch-plate. The 
flames from this material spread quickly 
over the entire switch gear and to the 
roof of the building. A close examina- 
tion on Thursday revealed the fact that 
the damage to the power station and the 
machinery was not very extensive, as the 
fire was confined to the woodwork used in 
the structure. Mr. Clothier says that the 
fuse used here was of an obsolete type, 
yet the arc caused by its failure was con- 
fined to the switch and fuse panels of 
three or four machines. . 
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FOURTH ANNUAL AUTOMOBILE SHOW 
AT MADISON SQUARE GARDEN. 


AN ELABORATE SHOWING OF HORSELESS 


VEHICLES. 


The fourth annual automobile show at 
Madison Square Garden opened for visi- 
tors Saturday evening, January 16, to 
continue there until January 23. 

When the doors of Madison Square Gar- 
den opened the people began to troop into 
the big arena and in a very few minutes 
the aisles were filled and the masters of the 
industry were chatting with the patrons 
of it on familiar terms, yet earnestly. 

All the available space was taken. In 
the basement, in the restaurant and 
throughout two encircling balconies were 
assembled the motor vehicles of every size 
and style, power and price, together with 
tires, lamps, bells and an endless assort- 
ment of accessories and sundries, and 
among them the people wandered, looking, 
enquiring, examining, and pausing to 
study and consider. 

The big arena was profusely decorated, 
and the electric lights blazed from roof 
girders, balcony sides and the signs of the 
exhibitors; the band played alluring airs, 
and the ensemble was quite dazzling and 
delightful. 

The Electric Storage Battery Company, 
Philadelphia, Pa., showed its new storage 
batteries of cells of the four-cell express 
type. This cell has been especially de- 
signed to meet the requirements of busi- 
ness vehicles, such as trucks and delivery 
wagons. The jars are made very strong to 
resist the hard usage of such service. 

The Baker Motor Vehicle Company, 
Cleveland, Ohio, exhibited a new elec- 
tric vehicle especially designed for the 
new “Edison” storage battery. The 
company’s exhibit was in charge of Mr. 
M. L. Goss and Mr. J. E. Demar. 

The Buffalo Electric Carriage Com- 
pany, Buffalo, N. Y., exhibited its line 
of motor vehicles. The company’s exhibit 
was in charge of Mr. Frank Babcock. 

The Electrical Vehicle Company, Hart- 
ford, Ct., had many different types of ve- 


hicles exhibited. The exhibit was in charge - 


of Mr. F. C. Armstrong. 

The Varley Duplex Magnet Company, 
Providence, R. I., showed a line of its 
goods, in charge of Mr. Richard Varley. 

The Electric Contract Company, New 
York city, N. Y., showed a full line of 
goods which it handles. The exhibit was in 
charge of Mr. J. C. Chase. 

The R. E. Dietz Company, New York 
city, N. Y., displayed its line of oil and 
acetylene lamps. The display was in charge 
of Mr. Goetze. 
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The Dayton Electric Manufacturing 
Company, Davton, Ohio, showed a line 
of its manufacture, in charge of Mr. Ap- 
ple. 

The General Bleetrice Company had an 
interesting exhibit, in charge of Mr. 
Muzzy. 

The Rainier Company, New York city, 
exhibited a line of motor vehicles for 
trucking and for pleasure, in charge of 
Mr. C. G. Rainier. 

The Dow Portable Electric Company, 
Braintree, Mass., exhibited a line of its 
manufacture, in charge of Mr. A. M. Dow. 

The Pope Motor Car Company showed 
many styles of electrice vehicles. Its 
vehicles are so constructed that either the 
Sperry, Edison or Exide batteries can be 
placed in them. The exhibit was in charge 
of Mr. Robert L. Winkley. 

The American Coil Company, West 
Somerville, Mass., exhibited a line of 
its manufacture, in charge of Mr. H. C. 
Folger. 


Charles E. Miller, New York city, 


N. Y., distributed a little souvenir in 


the shape of an automobile horn. 

The B. F. Goodrich Rubber Company, 
Akron, Ohio, exhibited a line of its 
manufacture, in charge of Mr. H. T. Shel- 
don. 


The National Carbon Company, Cleve- 


land, Ohio, had a very interesting exhibit. 

The Gould Manufacturing Company, 
Trenton, N. J., exhibited a line of its 
goods which is attracting considerable at- 
tention. 

The Fischer Motor Vehicle Company, 
Hoboken, N. J., had a very interesting 
exhibit. 

Among the many other exhibitors were 
F. A. La Roche & Company, Shelby Steel 
Tube Company, the G. N. Pierce Com- 
pany, Federal Manufacturing Company, 
Detroit Motor Works, Winton Motor Car- 
riage Company, White Sewing Machine 
Company, Emil Grossman, ete. Many of 
the automobile manufacturing companies 
which were unable to obtain space at 
Madison Square Garden and many com- 
panies which had obtained space are ex- 
hibiting their apparatus and supplies at 
the Herald Square Exhibition Hall, 
Broadway and Thirty-fourth street, New 
York city. The Herald Square automo- 
bile show opened Saturday, January 16, 
and will continue one week after the show 
at the garden. 


— [> 
Incandescent Lamps for Edinburgh. 

A report from U. S. Consul Warner, at 
Leipsic, Germany, states that a firm lo- 
cated at Cologne has just received an or- 
der from the city of Edinburgh, Scotland, 
for 10,000 incandescent lamps. Fifty- 
four firms are reported to have submitted 
bids upon this order. 
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The Twelfth Annual Convention of 
the Northwestern Electrical 
Association. 


The twelfth annual convention of the 
Northwestern Electrical Association was 
held in Wis., Wednesday, 
Thursday and Friday, January 20, 21 
and 22. The headquarters of the conven- 
tion was the Hotel Pfister. 

The following programme 
nounced : 


Milwaukee, 


was an- 


Wednesday Morning—Roll call. Read- 
ing of minutes. Presidents address. 


Secretary and treasurer’s report. 

Wednesday Afternoon — Appointment 
of nominating and membership com- 
mittees. Applications for memberships. 
Reports of all committees except nominat- 
ing. ‘Miscellaneous business. “Storage 
Batteries for Central Station Work,” 
J. M. S. Waring; “Peculiarities of 
Magnets,” Richard Varley; “Rectifiers,” 
W. Scheidel. 

Wednesday evening a theatre party was 
given. 

Thursday Morning —“Double-Current 
Generators in Their Connection with 
Double-Current Supply,” W. L. Waters; 
“Central Station Heating,” W. H. 
Schott; “Standard Practice in the Use 
of Alternating-Current Electrical Appa- 
ratus,” J. J. Gibson. 

Thursday Afternoon—Report of nomi- 
nating committee and election of ofticers. 

“Steam Turbines,” James Lyman; 
“Rectifiers,” Professor C. F. Burgess; 
“Radium,” Professor R. A. Milliken. 

Thursday Evening—Annual banquet. 

Friday Morning—Unfinished business 
and adjournment. 


New York Electrical Society. 

Professor W. E. Goldsborough will lec- 
ture before the New York Electrical So- 
ciety on Wednesday evening, January 27, 
at 19 West Forty-fourth street, on “The 
Influence of Electricity upon Exposi- 
tions.” Professor Goldsborough will 
elaborate on the expansion of installations 
of electric power for expositions, start- 
ing with the earliest and most primitive 
types of exhibit. The great changes in 
the plans of exhibit installations will be 
brought out leading up to an estimate of 
the installation which will be made in the 
Palace of Electricity at the St. Louis Ex- 
position. A general view will be given 
in connection with the electrical decora- 
tive and illuminating effects to be used 
at the exposition. The lecture will be 
fully illustrated by lantern slides, and a 
special invitation will be extended to ladies 
to attend. 
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ELECTRICAL MINING NOTES. 


BY SIDNEY F. WALKER. 


CABLES ABOUT GOLD AND TIN MINES. 

One of the difficulties in connection with 
the distribution of power for drilling or 
anything else about gold or tin mines, 
is the probability of the cablea being dam- 
aged. There is the same trouble in coal 
mines in England, and it is likely to be 
greater in gold and tin mines, because of 
the greater irregularity of the workings, 
the greater number of sharp corners the 
cables will have to be bent round, and 
much greater quantity of water present. 
Armoring cables makes them unwieldy and 
liable to have the armor pushed through 
the insulation when the cable is bent. In 
my opinion, the cables that will anawer 
best for gold and tin mines are those in 
which no metal is employed outside of 
the insulating material, and in which the 
insulating material is thick and well pro- 
tected by substances which will keep the 
water from the rubber or whatever may be 
employed for insulation. I will refer to 
this more in connection with signaling. 
ELECTRIC SIGNALS FOR GOLD AND TIN 

MINES. 

One of the mine managers on the Rand 
recently deplored the absence of any good 
system of signaling. Electric signals are 
undoubtedly the thing for the purpose, 
but there are considerable difficulties in 
working them satisfactorily. On the other 
hand, it may be confidently stated that 
mine managers could have efficient sig- 
nals worked electrically if they could pay 
the necessary price for them. Water is 
the great enemy in this case, and the pe- 
culiar arrangement of the workings, the 
shafts, etc., where the conductors for the 
signals would have to be placed. It is 
not only that the water would get through 
the insulation, and eat away the conductor, 
but it would also get at the connections of 
the ringing keys and eat them away. In 
addition, leakage paths would be formed at 
every ringing key which would seriously 
strain the battery. The way out of the 
difficulty is, first, as to the ringing keys. 
Make these very large, very simple, very 
strong. Some simple form of lever kept 
out of contact by gravity, if possible, or 
by a strong spring, the lever being very 
strong, and connected to the terminals 
by strong metal straps, the terminals again 
being large, and the whole being so ar- 
ranged that it can easily be inspected by 
the electrician, would probably answer 
well. 

Next as to the conductors. Again 
make them as thick as you can, consist- 
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ent with handling them, making connec- 
tions, etc. Do not use less than No. 14 
gauge, and larger if you can. Do not use 
stranded wires. The object of using a 
large gauge is to allow time for the sig- 


nal to work while the water is acting 


upon the conductor, and for the man in 
charge to come and scrape off the 
oxide of copper before it reaches the 
circuit. With the quantity of water 
that is present in gold mines, the-copper 
conductors will always be attacked, 
wherever they are exposed, and for that 
reason it is better to have all connections 
to terminals in sight, so that the attend- 
ant can see what is going on. The water 
will always penetrate to the connections 
of the key, if they are concealed. An- 
other secret in connection with signals is, 
do not have battery wires in the shaft. 
A battery at every place where a ringing 
key is to be fixed gives a little more trou- 
ble in looking after the batteries, and 
lightens the troubles in connection with 
wires eaten away, especially in wet shafts. 
Do not connect the signals to the elec- 
tric light or power service, you will have 


no end of trouble if you do. Use any good 
form of battery or accumulator, and test 
it periodically. For the insulation of 
the conductors, the same remarks 
apply as to cables for lighting or 
power; put on plenty of whatever 
form of insulator you use, and protect it 
with as much as you can in the way of 
waterproof material, such as yarn steeped 
in waterproof substances. The longer 
that the water can be kept from reaching 
the outside of the insulating substance, 
the longer life will the cable or conductor 
have. Also the thicker the insulating 
substance, the longer will be the time re- 
quired for oxidation to take place all 
through it, and therefore also the longer 
the life of the cable or conductor. 

It may be of interest to note that gold 
mines are being worked now in pretty 
well every part of the world. In addition 
to the older mines of the western states, 
and of New South Wales and Victoria, 
Australia, mines are at work in Western 
Australia, in Tasmania, the important 
native state of Mysore, in India; Egypt, 
in the upper reaches of the Nile, Queens- 
land, and numerous other places. In 
Egypt and Rhodesia many of the old 
workings have been struck, but the 
ancients do not appear to have gone into 
the business in the thorough manner in 
which modern nations do. The rule 
seems to have been that what could be 
done by slaves was done, when slaves were 
obtainable, slave life being a negligible 
quantity, and there the matter ended. 
The difficulties of getting gold from the 
ore in those days must have been very 
great, seeing that in existing mines a 
ton of stone has sometimes to be dealt 
with to produce a few pennyweights of 
gold. A mine whose stone produces an 
ounce to the ton is a wealthy one. 
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Two New Forms of Electrolytic Cell 
for Production of Bleaching 
Solutions. 

Two new forms of electrolytic cell de- 
signed for producing bleaching solutions 
are here described by Mr. J. B. C. Ker- 
shaw. The first is a German design, 
owned by the Fabrik Elektrische Bleich 
Apparate. It consists of a series of cells, 
seven in number, arranged in a step sys- 
tem. Each separate unit consists of a 
horizontal plate formed of hard black 
ebonite-like material, provided with 
longitudinal, narrow channels, in which 
strips of a platinum-iridium alloy of 
peculiar form are fixed, and constitute the 
electrodes. The main conductors run 
alongside the series of plates, the elec- 
trical contact is made by bent strips of 
the same alloy. Each of the plates is pro- 
vided with twenty-two longitudinal chan- 
nels, and the electrodes are so designed 
and arranged that the total area of the 
anode surfaces is five to ten times greater 
than that of the cathodic area. A nine 
per cent solution of common salt, con- 
tained in a storage vat at the upper end 
of the series of plates, is allowed to flow 
over the apparatus, finding its way in a 
number of streamlets, and finally reach- 
ing a storage vat placed at the lower end, 
whence it is returned to the upper vat, 
the flow being repeated until the percent- 
age of free chlorine has risen to the limit 
desired. Each plate absorbs seven am- 
peres at 100 volts—about one electrical 
horse-power—and the seven plates pro- 
duce one kilogramme of free chlorine per 
hour. A suitable arrangement of elec- 
trodes makes it possible to use 220 volts. 
The maximum limit of free chlorine ob- 
tainable in the electrolyte is stated to be 
thirty grammes per litre. The novel fea- 
tures of this cell are the division of the 
electrolyte into streamlets, and the use of 
electrodes with the anode’s surface many 
times greater than that of the correspond- 
ing cathodes. The second apparatus is 
the invention of G. K. Atkins, of London. 
It consists of a cylindrical wooden trough 
lined with lead, the lead being covered 
with carbon blocks, which forms the 
anodes of the cell. A wooden cylinder, 
also covered with lead, revolves on bear- 
ings placed at the ends of the trough, and 
forms the cathode, current being conduct- 
ed to'it through the collecting ring and 
brushes. The trough is filled with a ten 
per cent solution of sodium chloride, and 
electrolysis proceeds in the one-half-inch 
space separating anode and cathode. The 
revolution of the cathode is designed to 
lessen polarization, and it is said to be 
effective. A comparison is made of the 
vield of the German apparatus with otner 
well-known types, and if the figures given 
above are correct, the new cell is the most 
efficient of any that has yet been brought 
out.—Abstracted from the Electrical Re- 
view (London), December 25. 
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IRRIGATION BY MEANS OF ELEC- 
TRICALLY DRIVEN PUMPS. 


THE SAGE BRUSH DESERT TRANSFORMED 
INTO FERTILE ORANGE GROVES. 


One of the interesting sights which one 
may see if he visits the country about Loa 
Angeles, Cal., 
vast plains of sage brush desert into 
gorgeous and profitable groves of orange 
trees, through the medium of electricity. 

Stretching for miles away from Los 
Angeles both east and west is an area 
of something like 2,500 square miles of 
land on which nothing grows under natu- 
ral conditions except sage brush, jack rab- 
bits, grease wood and a little wild mus- 
tard. From May to November not a 
drop of rain is to be expected, and the 
only crop that the ablest farmer could 
raise on most of*this area was an occasion- 
al harvest of barley. Sowing this grain 
in the fall just before the rains began 
it would get a start and mature sometimes 
before the summer drought began and 
shriveled it up. 

Even during the wet season the rainfall 
is small, only about twenty-five inches for 
the year. 

Mountains skirt the district and from 
these low streams which are small in vol- 
ume but contain much energy because of 
the heights down which they tumble in 
the rocky canons. 

The hint of how to make the sage plain 
bloom came from a few clever farmers 
who impounded some of the little streams 
and turned the water upon their lands. 

Wherever the water went there fol- 
lowed verdure. The climate made the 
lands ideal under irrigation for raising 
oranges. The streams, however, were in- 
adequate to supply water to irrigate more 
than a mere fringe of the sage-clad lands. 

Of who discerned that underneath the 
sage plains there was an abundance of 
water that could be tapped by wells there 
is no record. 

When this knowledge became generally 
dissemenated immigrants flocked into the 
country and wells were sunk in great 
numbers. ‘They found water in ample 


quantity at depths ranging from 50 to 


1,000 feet below the surface. 

Then came the question of how to raise 
it. Windmills could not answer the pur- 
pose. They were too unreliable. When 
a farmer wants water in that country, he 
wants it as a Texan needs a pistol. He 
has got to have it right away and a lot 
of it. 

Some farmers put in gasoline engines. 
These were better than nothing, but the 
real solution came when two power com- 


is the transformation of © 
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panies went up into the Sierra Madre 
mountains, eighty-three miles east of Los 
Angeles, and harnessed up the high fall- 
ing streams to turbines and electric gen- 
erators. 

It is doubtful if the projectors of 


INSIDE OF THE SHED. THE SIMPLE PUMPING 
EQUIPMENT. 


these enterprises realized what a transfor- 
mation in the sage lands they would pro- 
cure when they undertook their work. 
Los Angeles itself was the market they 
were seeking for their power. Soon the 
plains from Los Angeles to the Sierra 
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To-day these mountain waterfalls are 
doing work in shops and factories in Los 
Angeles, and lighting houses and streets, 
but the most wonderful transformation 
which they have effected is on the sage 
plains. 

It did not take the westerners long to 
discover that a little electrical current 
tapped from one of the trunk lines would 
do their pumping for them more cheaply 
and with more certainty than anything 
else. 

To-day branch lines run out in all di- 
rections from the trunk lines and hun- 
dreds of orange farmers are their cus- 
tomers. 

The land is taken up mostly in modest 
sized ranches of from 50 to 1,000 acres. 
Lucky Baldwin has one big ranch in the 
sage country of 30,000 acres. 

But whether the farmer be a big or a 
little one, his operations are along like 
lines. A well is driven for each area of 
from fifty to seventy-five acres. Over the 
well is built a little house and within this 
is installed a pump and an electric motor. 
Somewhere in the neighborhood the high- 
tension electric line is tapped and wires 
are taken to the pumping station. Out- 
side the station the wires go to a trans- 
former which reduces the voltage so that 
it can be used in the motor. 

Troughs or ditches lead from the pump- 
ing station to the series of irrigation 
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Madre was strung with two lines of poles 
and wires and the manner in which the 
engineers annihilated the effects of dis- 
tance by using electric currents of 15,000 
to 33,000 volts for transmission created 
wonder even in the electrical world. 
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ditches, with flashboards to direct the 
water to where it is needed. 

All the farmer has to do is to fix his 
flashboards, turn an electric switch and 
go about his other business. Within the 
little station the electric motor buzzes 
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away, drawing a copious stream of water 
from the bowels of the earth and this it 
will continue to do day and night, week 
days and Sundays, as long as it is needed. 
When no more water is needed the farmer 
turns the switch again and his expense 
for current ceases. The plant for the 
pumping station is of the simplest. It 
is the custom to use small centrifugal 
pumps and to drive these with a small 
Westinghouse induction motor. Some- 
times the motor is mounted upon the top 
of the pump shaft, and sometimes it is 
set a few feet away and connected to the 
pump by a belt. 

Many of these small plants supply as 
much as 100 to 150 miner’s inches of 
water each. While running, a station 
uses from thirty to seventy-five horse- 

wer. 

Although irrigation was only begun in 
this part of the country about three vears 
ago, there are already between 500 and 
600 electric pumping plants installed 
here. 

The lands which were valueless before 
are now worth from $300 to $500 an acre. 
After the orange trees come into bearing, 
they often vield as much as the lands 
are worth in a single season. The demand 
for electric current has become so great 
that one of the supply companies has gone 
into the mountains 125 miles to the north 
of Los Angeles and harnessed up the 
Kern river. Power from that plant will 
open up new fields for irrigation as well 
as supply means for pumping oil, which 
has been discerned in that section. 


Philadelphia Branch, American In- 
stitute of Electrical Engineers. 
The regular meeting of the Philadel- 

phia branch of the American Institute 

of Electrical Engineers was held Monday, 

January 11, at the Engineers’ Club, of 

Philadelphia. 

Mr. W. C. L. Eglin discussed the paper 
that Mr. George H. Lukes had presented 
at the New York meeting, on “Overhead 
High-Tension Distributing Systems in 
Suburban Districts.” He also presented 
his own paper on “Safeguards and Regu- 
lations in Operation of Overhead Dis- 
tributing System,” with considerable am- 


plification. i 
Mr. J. T. Hutchings, of the Philadel- 


phia Electric Company, presented a pa- 


per, using Mr. E. J. Bechtel’s paper on 
“Automatic Apparatus for Regulating 


Generator and Feeder Potentials,” as a 


basis, and going somewhat further into 
the matter than Mr. Bechtel did. 

Mr. J. B. Klumpp, of the United Gas 
Improvement Company, of Philadelphia, 
presented a paper, discussing and criti- 
cising the paper on “Gas Power for Cen- 
tral Stations” read by Mr. J. R. Bibbins 
at New York. 

The discussion of these papers was par- 
ticipated in by Messrs. Paul Spencer, 
W. ©. L. Eglin, C. W. Pike, Charles 
Hewitt, If. A. Foster, J. B. Klumpp and 
Carl Hering. 


ELECTRICAL REVIEW . 
ELECTRICAL PATENTS IN 1903. 
BY E. G. SIGGERS. 


The year 1903, so far as patents in the 
electrical art are concerned, has developed 
nothing generic or startling. There have 
been considerably over thirty thousand 
mechanical patents, all told, granted, the 
greatest number yet for one year, and 
the field of electricity has furnished its 
full quota of good, bad and indifferent, 
from the simple, though ingenious, toy to 
the intricate system built entirely on the 
theories of scientists. 

Every one with any idea of the world 
of mechanics will realize how thoroughly 
the subject of electricity permeates it, 
and consequently the impossibility of 
unraveling the entire subject in order to 
present a brief résumé of what has been 
done. in the electrical art, per se. How- 
ever, as straws show which way the wind 
blows, so an example of a short period 
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Proressor J. T. WAY’s MERCURY VAPOR LAMP. 


will indicate to a considerable extent the 
trend of the electrical patents for the year 
just closed. 

In the month of December 263 patents 
which showed on their faces the employ- 


_ment of electricity, in one form or an- 


other, were issued. As usual, the Gen- 
eral Electric Company stands at the head 
of concerns which have obtained control 
of some of these patents. This company 
has a record of thirty-three for the 
month, though it will be understood that 
such record may, and probably is, greatly 
increased by others purchased after the 
dates of the patents and not showing the 
transfer on their faces. Of these thirty- 
three patents, however, we find that 
many of the inventors are well known in 
the world of electricity, including such 
names as Steinmetz, Hewlett, Potter, 
Waddell, Geisenhoner, Reist and Church- 
ward, some of whose names appear with 
great regularity in the patent gazette and 
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in connection with the name of the Gen- 
eral Electric Company. The record shows 
twelve patents to the credit of the West- 
inghouse Electric and Manufacturing 
Company for the month of December, and 
of these six cover the inventions of Mr. 
Malcolm H. Baker, of Pittsburg, Pa. 
The Stromberg-Carlson Telephone Com- 
pany, of Rochester, N. Y., has six pat- 
ents, while four are credited to the Kel- 
logg Switchboard and Supply Company, 
all of the latter protecting the inventions 
of Mr. William W. Dean. Among others 
of the well-known companies that are 
found in the index may be mentioned the 
Gray National Telautograph Company, 
the Holtzer-Cabot Electrical Company, 
Interstate Electrical and Manufacturing 
Company, Swan Manufacturing Com- 
pany, Gould Storage Battery Company, 
Consolidated Car Heating Company, Pyle 
Electric Headlight Company, United States 
Light and Heating Company, Electrical 
Storage Battery Company, International 
Electric Controller Company, United 
States Electric Clock Company, O’Brien 
Electric Light Letter Company, Otis Ele- 
vator Company, Western Electric Com- 
pany, and Sangamo Electric Company. 


` These names appear in the record for one 


month and suggest the various lines along 
which patents are being taken out. 

As for the branches in which particu- 
lar activity is being shown, it may be said 
that the whole art is active, and inventors 
are, with their usual unrest, striving for 
perfection in their individual lines. 
Many branches are dropping off in the 
number of applications made and conse- 
quently in the patents issued, the cause 
undoubtedly being that in certain classes 
levels are being reached which it seems 
impossible to pass until some apparently 
insurmountable obstacle is overcome. 
This is perhaps true in such lines as the 
X-ray machine and Nernst lamps, which, 
though they will always be important, 
have been brought to light, rapidly de- 
veloped, and, like fads, gradually die out 
of the public mind or become so common 
that nothing is thought of them, their 
only existence being known by an occa- 
sional patent and improvement. At pres- 
ent, however, considerable attention is be- 
ing paid to improvements in turbines and 
rotary engines for use in the generation 
of electricity. The future possibilities in 
this branch are indicated by the fact that 
this attention is not entirely confined to 
independent inventors, but is also shown 
among the larger electrical companies, 
which are purchasing patents thereon. 
Another feature that is attracting very 
great attention is the Cooper Hewitt 
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mercury vapor lamp, which has become 
such an alluring advertising medium in 
the stores of most of the larger cities. 
The original conception of this lamp, like 
so many others, is not at all modern, but 
appears to have been first evolved by an 
English civil engineer, Mr. Harrison, re- 
siding in London, who obtained an Eng- 
lish patent in 1858. His idea was to pro- 
ject a fine stream of falling mercury 
against a lower body of the same material 
and to pass a current of electricity there- 
through. At the impingement point the 
light was formed or produced. This was 
followed by Professor John T. Way, also 
an Englishman, who in 1861 obtained two 
patents in the United States on his first 
forms of lamps. He projected two sepa- 


Harrison Mercury Lamp, 1858. 


rate streams of mercury against each 
other and connected these streams, re- 
spectively, with the two poles of a suit- 
able source of electrical energy. The 
mercury was not enclosed, but was ob- 
tained from two small reservoirs, and 
after use dropped into a receiving vessel 
from which it could be returned to the 
reservoirs. 

Records of the experimental applica- 
tion of the Way invention to vessels in 
certain harbors of England in 1861 de- 
. scribe the blinding light obtained by this 
arrangement. The lamp, however, seems 
to have lapsed more or less into obscurity 
up to the present time, though it appears 
to have been resuscitated by John Rapieff, 
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another Englishman, in 1879, who still 
used the two streams flowing from sepa- 
rate reservoirs, but arranged in the same 
vessel. A very important step, however, 
was made by Dr. L. Aron, a German, who 
in 1895 first proposed enclosing the bodies 
of mercury and placing them in an in- 
verted Y-shaped tube, the upper portion 
of which constituted a condensing cham- 
ber. The improvement, however, amount- 
ed to httle more than a laboratory experi- 


JoHN RAPIEFF’s MERCURY LAMP, 1879. 


ment, and it required American genius 
to bring the idea to a practical commercial 
basis. This genius has been found mostly 
in Mr. Hewitt, though there are several 
American inventors who have played im- 
portant parts in its development. Mr. 
Hewitt obtained his first patents Septem- 
ber 17, 1901, and has practically given 
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Dr. ARon’s Lamp, 1895. 


to the world the latest electric light. As 
a description of his lamp can be found 
in the September 5, 1903, issue of the 
ELECTRICAL REvIEw, it is not necessary 
to enter upon the same here. 

Material activity in the electrical art is 
also noticeable among the foreigners, more 


. foretell its future? 
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particularly the Germans and English, 
and to a less extent among the French. 
These inventors realize more and more 
the importance of protecting their ideas 
in this country, and consequently we find 
that in the month of December 377 
patents were obtained by them here. 
These, of course, do not all relate to the 
electrical art, but said art has its propor- 
tion. Nor do we find the patents limited 
to the more advanced countries of Eu- 
rope. Indeed, to show how the art is find- 
ing its way and followers throughout the 
world, we discover in the record for this 
month of December, 1903, a United States 
patent granted on an electric battery to 
Mr. Sakizo Yai, of Tokio, Japan, and 
who, from his name, is apparently a native 
of that progressive country. 

— —— al 
Meeting of Electrical Contractors. 

The annual meeting of the United Elec- 
trical Contractors’ Association of New 
York State was held on January 19, 1904, 
at the Building Trades Club. The fol- 
lowing officers were elected to serve for 
one year: President, Marshall L. Barnes, 
Troy; vice-president, James R. Strong, 
New York; secretary, Frederick Fish, 
Rochester, and treasurer, J. C. Stearns, 
Buffalo. 

In the evening an enjoyable banquet was 
given by the Electrical Contractors’ Asso- 
ciation of New York city, at Delmonico’s, 
Forty-fourth street and Fifth avenue. 

Mr. J. C. Hatzell made the welcoming 
address. He congratulated the delegates 
on the result of their labors during the 
day, in consohdating so many opinions, 
and in being representative of so great an 
industry, among other things saying: “A 
comparative infant, as industries go, of 
scarcely twenty-five years’ growth, it has 
grown to enormous proportions, and at 
its present rate of progress, who can 
This great progress 
in a large measure is due to the character 
and class of men who have been connected ° 
with it since its inception, and who are 
still connected with it, and those who 
have entered the field since. Our elec- 
trical fraternitics are in the foremost 
ranks of science, finance and industry. 
You can justly consider yourselves among 
the great captains of industry, for you 
move or help to move the wheels of com- 
merce; and it requires no great stretch 
of the imagination to predict that elec- 
tricity will eventually be the sole motive 
power for these wheels.” 

After the banquet those present were 
entertained with a number of selections 
by prominent vaudeville artists, 
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Development of Electric Power in 
Switzerland. 

Switzerland, not possessing any coal 
mines, has been able to counterbalance 
partially that unfortunate condition by de- 
veloping its many waterfalls. The follow- 
ing figures relate to the year 1902, and 
are only approximatelv correct at the pres- 
ent time, as development has been con- 
stantly going on. In twenty-two cantons 
reported upon, the power development 
varies from 61 to 22,650 electrical horse- 
power. In two cantons, Argovie and 
Berne, the development amounts to over 
20,000 horse-power, being 22,650 and 20,- 
500, respectively. In each one of three 
other cantons there is over 11,000 horse- 
power developed, and in five it 18 over 
5,000 each. The total development is about 
140,000 electrical horse-power—a_ very 
creditable figure—I‘'ranslated and ab- 
stracted from the Revue Pratique de 
Electricité (Paris), December 20. 

A 
The Physical Decomposition of the Earth’s 
Permanent Magnetic Field. 

This is the third article upon the sub- 
ject by Mr. L. A. Bauer. It is divided 
into three parts. The first considers the 
earth’s total magnetic energy; the second, 
the seat of the principal cause of the 
secular variation, and the third, a note 
on the importance of the Gauss theory. 
Under the first heading the author ex- 
amines all records of magnetic surveys, 
with a view to determining whether there 
has been any change in the earth’s total 
magnetic energv. Two ways are given for 
calculating the total magnetic energy, 
both of which are carried through and are 
quite mathematical. The results indi- 
cate that from 1838 to 1884—forty-six 


years—there has been a loss in the total 


carth’s magnetism of 3.15 per cent. The 
author, commenting upon this, states that 
the result is so startling, if it be true, 
that if the loss were to continue at the 
same rate, the earth would lose its entire 
magnetic energy in 1,600 years, and there- 
fore extreme caution should be used before 
coming to a definite conclusion. The re- 
sult, however, is larger than can be ac- 
counted for by the method of computa- 
tion. The second section of the paper is 
an attempt to determine whether the scat 
of the cause of secular variation is within 
the earth’s crust or outside of it. Two 
equations are deduced—one of whieh 
should be fulfilled if the magnetic system 


Vol. 44—-No._ 4 


Current Engineering and Scientific 


Literature. 


is an external one, and the other if it is 
internal, the latter giving results in fair 
agreement with those observed, while the 
former does not. The author concludes 
that the main cause of the secular varia- 
tion of the earth’s magnetism is due to 
a system of forces embedded in the earth, 
and not to an external system, though an 
external system may produce minor ef- 
fects. The third section of the paper is 
a preliminary note to a new mathematical 
analysis of the earth’s magnetic field, upon 
which the author is at work.—Abstracted 
from Terrestrial Magnetism and Atmos- 
pheric Electricity (Baltimore), Septem- 
ber. 
A 

Heat Transference through Boiler Plates. 

This paper gives the results of an in- 
vestigation conducted by the Physikalische 
Reichsanstalt into the passage of heat 
through metallic plates. It was necessary, 
first, to develop a suitable method, which 
was done by Holborn and Dittenberger. 
The experiments were completed by L. 
Austin. What has been investigated is 
the passage of heat from oil to water, or 
from water to oil, through an iron wall 
three centimetres in thickness. A certain 
transition resistance has to be overcome 
when heat passes from a solid wall to a 
liquid. ‘The transition resistance is not 
so great as in the case of solids and gases, 
yet it is generally larger than the resist- 
ance Which the metal itself olfers to the 
passage of heat. The apparatus consisted 
of a small boiler of wrought iron, having 
two chambers separated by the plate to 
be investigated. Each chamber contained 
a stirrer, a suitable thermometer, and was 
heated by Bunsen burners. The dividing 
partition was drilled to receive thermo- 
couples, by means of which the tempera- 
ture gradient in the iron plate, and be- 
tween the iron and liquid, could be de- 
termined. One of the first effects to be 
noticed was the decrease in the difference 
in temperature between the surface of the 
plate and the liquid, when the stirring 
apparatus was put into service. This dif- 
ference decreased with increase in the 
speed of the stirrer, apparently approach- 
ing a limit. Measurements were made 
of the heat passing from the plate into 
the water, and in the reverse direction. 
The following results were obtained: with 
a heat flux from metal to water, the transi- 
tion resistance varies between 1.2 and two 
centimetres of iron, according to the de- 


gree of boiling in unstirred water. Stir- 
ring reduces it to 0.75 centimetre. If 
the water is only warm, the resistance 
may be equivalent to ten centimetres, 
which, by stirring, is reduced to one centi- 
metre. When the water is not voiling, 
the resistance increases somewhat with a 
decrease in temperature. With a heat flux 
from water to metal, the transition re- 
sistance is constant with different tem- 
peratures, and is greater than with the 
reversed flux when the water is not stirred, 
and as great as with the reverse flux 
when the water is stirred. If the transi- 
tion resistance be due to a film of water 
adhering to the iron that film should have 
a thickness of about 0.1 millimetre, since 

iron conducts 100 times better than water, | 
and since a maximum resistance for water 

of ten centimetres was observed. The 

thickness of this film is independent of 

the condition of the surface of the iron, 

as cleaning had no effect. It is thought 

that the vibration of locomotive boilers 

may have an effect somewhat analogous 

to mechanical stirring, and this would 

account for the better results obtained 

from such boilers, than from stationary 

boilers. While mechanical stirring would 

assist in raising the steam in boilers, its 

application seems to be impractical.—Ab- 

stracted from Engineering (London), 

January 1. 
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The Distribution of Light from Incandescent 
Lamps. 

In this article Mr. L. W. Wild presents 
a study of the distribution of light from 
incandescent lamps, and suggests a system 
of rating. The distribution of light from 
an incandescent filament, when not dis- 
turbed by the enclosing globe, is greatest 
in that direction which shows the greatest 
apparent length of filament; but this dis- 
tribution mav be affected by reflection. 
from the glass globe. So marked may 
this effect be that rotating the lamp 
through only a small angle may increase 
the hght falling upon the photometer by 
as much as fifty per cent. This effect is 
less marked with the filaments of the form 
now generally manufactured, and is less 
likely to be found in a direction normal 
to the mean plane of the filament—the 
direction which gives the greatest illumi- 
nation, and in which measurements may ` 
be made with the least error, due to in- 
correct setting of the lamp. The candle- 
power measured in this direction the au- 
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thor designates as the normal candle- 
power, and he suggests that it be used in 
comparing lamps, rather than the mean 
spherical or mean horizontal candle- 
power. The mean spherical, while theo- 
retically most reliable, is tedious of deter- 
mination, while the mean horizontal he 
does not consider reliable. On the other 
hand, the normal candle-power can be de- 
termined by two readings, taken from 
opposite sides of the lamp; and as, in this 
direction, no shadows are thrown by the 
filament, the reading is proportional to 
the total amount of light given 
out, and therefore proportional to 
the mean spherical candle-power. He 
gives a table showing the various read- 
ings obtained from eight lamps having fil- 
aments of different forms. As a means 
of comparison, the readings are reduced 
to a standard of ten candles measured as 
the normal candle-power. The mean 
spherical candle-power of the various 
lamps is then found to vary from 8.3 to 
8.45, while the mean: horizontal candle- 
power varies from 9.9 to 9.25. The ratio 
of mean spherical to normal candle-power 
varies from 8.3 to 8.45.—Abstracted 
from the Electrical Review (London), 


January 1. 
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The Value of Manual Training. 


This is a more detailed study of the 
comparative value of manual training, as 
obtained in trade schools, and shop train- 
ing, than was given by the author, Mr. 
James Mapes Dodge, in his recent address 
before the American Society of Mechan- 
ical Engineers. He starts with boys six- 
teen years of age, each of whom can ob- 
tain work at $3 per week. One set goes 
into the shop; the other takes a three-year 
course at a trade school. The potential 
or invested value of each—that is, the 
value on which his weekly wages amount 
to five per cent—is $3,000. The shop- 
trained apprentice receives an increase in 
wages of sixty cents per week for each 
six months of service, until he reaches the 
age of nineteen and one-half, when his 
wages are $7.40 per week. They are raised 
to $9 a week at the age of twenty, and to 
$13.20 per week at the age of twenty-one 
and one-half, finally reaching $15 per week 
at the age of twenty-four. The graduate 
of the trade school, leaving the school at 
nineteen, can command a wage of $12 per 
week. He is then two years ahead of the 
shop-trained apprentice, or his invested 
value is $12,000, which is more than 
$5,000 greater than that of the shop- 
trained boy of the same age. His increase 
from this point is less rapid, but he 
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reaches a wage of $15 per week—the maxi- 
mum reached by the shop-trained—at 
twenty and one-half years, and is then 
three and one-half years ahead of the lat- 
ter. His wages at the age of twenty-five 
are $22 per week, and his invested value 
is $22,000, an increase of $19,000 in nine 
years; and from this point he continues 
to rise. His average yearly increase in 
value at the age of twenty-five has been 
$2,100 per year, as compared with $1,300 
for the shop-trained. The author says 
that of all the trade school boys he has 
employed, only one per cent have failed 
completely. The rest are still with his 
company and have advanced, or have left 
for better situations. Of the shop-trained 
boys, only five per cent rise above $15 per 
week. Thirty-five per cent remain ih the 
employ of the company indefinitely, with- 
out rising above this point; twenty per 
cent leave of their own accord, and forty 
per cent are dropped gradually.—Ab- 
stracted from the Manufacturer (Phila- 
delphia), January 1. 
4 e 
` Electrical Speed Indicators. 

A number of interesting attempts to 
develop an electrical speed indicator are 
here described by Mr. A. S. Cubitt, though 
all but one were unsuccessful. The first 
attempt consisted in interposing a make 
and break in a circuit comprising an am- 
meter, a battery and a resistance; but it 
was found that, beyond a very small range, 
the value of the current remained sta- 
tionary for all speeds, owing to the fact 
that duration of the contact varied in- 
versely as the number of contacts per sec- 
ond, so that the average duration of con- 
tact per second remained the same. An 
attempt was then made to construct an 
apparatus in which the energy imparted 
to the moving part of the indicator dur- 
ing each contact would remain constant. 
The indicator consisted of a flywheel oper- 
ated by an electromagnet, acting upon 
pawl and ratchets, and the current 
through which was made or broken by a 
contact upon the apparatus, the speed of 
which was desired. A retarding brake, 
consisting of a permanent magnet and a 
copper disc, was first used, but this was 
not satisfactory and was replaced by a 
hysteresis brake, which gave a satisfac- 
tory calibration curve; but the life of the 
apparatus was barely twenty-four hours. 
In the next attempt a low-reading am- 
meter was connected in series with a bat- 
tery and a resistance coil. The terminals 
of the ammeter were short-circuited by 
a relay which was actuated hy a make 
and break on the moving axle. The mov- 
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ing part of the ammeter was weighted. 
The instrument was satisfactory in the 
laboratory, but the contacts wore rapidly 
and made it unsuitable for practical use. 
Another device was driven -in an 
ingenious way by means of what 
the author calls an electromagnetic 
ratchet. A conducting disc is spanned 
at the outer edge by an electromagnet. © 
This attracts an armature consisting 
of two parts, so arranged that the 
magnetic flux set up through the arma- 
ture by the magnet passes through the 
disc. When an intermittent current is 
passed through the magnet, it attracts the 
armature, which is set into vibration; but, 
as in its motion toward the magnet the 
flux passing through the disc is consider- 
ably greater than when it flies back, a re- 
sultant torque ia set up on the disc, tend- 
ing to revolve it continuously in one di- 
rection. This instrument worked nicely, 
but the deflections were too small to make 
it of value. The plan of using a short- 
circuited ammeter was then returned to, 
the short-circuit being made and broken 
by a contact on the revolving axle. This 
was satisfactory, but did not wear well, 
though it led to the following satisfactory 
device: the galvanometer was replaced by 


two pairs of coils placed at right angles, 
and attracting at the centre an iron needle. 
A constant current was passed through 
one pair of coils, and an intermittent 
current, made and broken by a cam upon 
the revolving axle, was passed through the 
other two. This instrument is independ- 
ent of the applied voltage, and the pointer 
takes up an angular position whose tan- 
gent is proportional to the number of 
revolutions of the cam.—Abstracted from 
the Electrical Engineer (London), Janu- 
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Electrical Developments in Austria. 

The British consul at Trieste reports 
that the Kerka (Dalmatia) electricity 
works, developing 20,000 horse-power. 
will be opened shortly. Power will be 
transmitted to Sebenico, where a calcium 
carbide works has been erected. The trans- 
mission line will be seven and one-half 
miles long. The central station at Jaruga 


contains two 3,500-horse-power sets, and 
it is anticipated that the annual produc-. 
tion of carbide will be 5,000 tons. The 
consul states further that the company 
formed for the utilization of water power 
of Dalmatia, under the name of the So- 
cietà Romana, has also commenced opera- 
tions on the Manojlovac waterfall, from. 
which it is hoped that 25,000 horse-power 
will be obtained. There will be altogether 
30,000 horse-power from the four Kerka 
falls, and the annual production of cal- 
cium carbide will be 30,000 tons. The 
total capitał employed will be over $1,- 
750,000. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The General Electric Company at 
the New York Automobile Show. 
The General Electric Company, Sche- 

nectady, N. Y., made an elaborate exhibit 

at the National Automobile Show, which 
was held in New York city, at Madison 

Square Garden, from January 16 to Jan- 

uary 23. The exhibit consisted of electric 


1001 and GE-1002 types, rated, respect- 
ively, at twelve and one-half and twenty 
amperes, eighty-five volts. The next types 
put on the market were the GE-1004, GE- 
1005, GE-1007 and GE-1008. This line 
of standard motors comprised four sizes, 
wound, respectively, for ten, sixteen, 


twenty and thirty amperes. 


and efficiency characteristics and the re- 
lationship between them. The torque for 
a given current is relatively high and in- 
creases in correct proportion as the cur- 
rent increases. It also keeps up its effi- 
ciency when a large torque is required, 
such as starting, hill climbing, or run- 
ning on bad or muddy roads. Experience 


New Tyee G. E. AUTOMOBILE MOTOR. 


motors of new and improved design, a 
motor-generator charging set, a large and 
small lamp, steering check, a controller 
for electric vehicles using one motor, a 
standard controller for vehicles using two 
motor equipments, a charging panel, 
switchboard, rotary converter, and a mer- 
cury rectifier. 

The General Electric Company was one 
of the earliest electrical manufacturing 


MotTor-GENERATOR CHARGING SET. 


companies to enter the automobile field, 
and has always taken a leading position 
in attractiveness of design and in ad- 
vanced ideas in mechanical and electrical 
construction. The small bipolar ma- 
chines, mounted in laminated cases, which 
were put into commercial use about five 
vears ago, and which were known as the 


CY-14 type, were followed by the GE- 


As the result of the experience gained 
with these motors.it was determined to 
design an entirely new line which would 
show improved design, greater care in 


the relationship of speed and torque char- 
acteristics and more flexibility of applica- 
tion to the vehicle and some decrease in 
weight. 

The new six-pole General Electric au- 
tomobile motor, known as the GE-1010 
and GE-1011, which was exhibited for the 
first time, approaches very nearly to theo- 
retical possibilities in its speed, torque 
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will prove that this type of motor will 
result in a very considerable saving in 
battery maintenance. 

The GE-1011 and 1012 show a decrease 


STANDARD CONTROLLER FOR AUTOMOBILE SERVICE. 


in weight over the GE-1004 and GE-1008, 
respectively, which they succeed. 

The field rings of this new class of 
motors are made of cast steel. The pole- 
pieces are of laminated iron and the coils 
are machine wound and thoroughly water- 
proof. The commutator segments of the 
armatures are deep and wide, giving a 
high conductivity and perfect radiation 
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of heat at overloads as well as ensuring 
long life and freedom from sparking. 

In order to decrease the cost of repairs 
the armatures of these motors have been 
built on quills so as to facilitate removal. 
The oil ring bearings have been standard- 
ized in a form similar to those so success- 


CHARGING PANEL. 


fully employed in strect railway service. 
The shafts have been made of a specially 
high grade of steel and the journals are 
large, ensuring minimum attention, and 
are protected from dirt and grit by a 
perfected form of dustproof packing. 
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pacity; one pocket voltmeter, with 120 
volts capacity; one starting rheostat; two 
fuses: one plug switch and one resistance 
for low-voltage coil. 

To supply the demand for a small 
charging set for automobiles, that can be 
operated by any standard single-phase 
cireuit, the General Electric Company has 
placed on the market a single-phase, self- 
starting rotarv transformer that can be 


operated successfully on both 60 and 133- 
evele circuits. 

This type of single-phase rotary is self- 
starting, with less than full-load current. 
and the starting mechanism is automat- 
ically changed from the starting to the 
synchronous running position. 

The present standard outfit will give 
the following range of electromotive force 
without the use of resistance: 90 to 120 
volts, 45 to 60 volts, at full load current. 

For localities where the owner of a 
small electric automobile has great diffi- 
culty in arranging charging facilities, or 
the expense and care of a gas engine or 
motor-generator is too great to be con- 
sidered, the General Electrice Company 
has developed a mercurv rectifier suitable 
for charging the common runabout of 
twenty or thirty cells under all ordinary 
conditions of usage. 


STEERING CHECK. 


As many parts as possible of these new 
motors have been standardized and are, 
therefore, interchangeable. Any size of 
motor may be fitted with or without axle 
arms, according to the desire of the cus- 
tomer as to the method of suspension. 

The charging panel shown in the Gen- 
eral Electric Company's exhibit is fitted 
‘for one  two-horse-power, three-phase, 
sixty-cvele induction motor connected to 
a one-kilowatt 110-volt generator. The 
equipment of this panel consists of a four- 
pole circuit-breaker; two lamps, with 
bases to be used as polarity indicators; 
one pocket volt-ammeter, ten amperes ca- 


The two principal features of the recti- 
fier outfit are, first, a vacuum tub in which 
the conversion takes place, and second, a 
reactance, the function of which is to se- 
cure stability of operation and to give a 
ready means of varying the load. 

The capacity of this rectifier is ten am- 
peres, this being the rate at which an 
automobile, in case it is fully run down, 
may be safely left charging all night. 
Inasmuch as the rectifier is so simple to 
operate and requires no attention, there 
should be little excuse for vehicle owners 
ever being caught with an empty battery. 
If, during the time of charging, the power 
should go off, charging ceases, to auto- 
matically recommence as soon as the cir- 
cuit becomes alive again, 
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A Device for Facilitating Tele- 

phonic Communication. 

One of the most welcome innovations 
in the line of telephone accessories would 
be a practical and handy telephone refer- 
ence for instant use. A number of de- 
vices in the shape of flexible pads, cyl- 


> 
4 ` 


TELEPHONE CARD DIRECTORY. 


indrical lists, and in other forms, have 
been put upon the market, and have 
served this purpose with more or less 
success. + 

The accompanying illustration shows 
a new form of telephone directory which 
has been invented by Mr. M. Holtz, of 
200 Greene street, New York city. This 
directory is in the form of a nickel brack- 
et which may be clamped to the post of 
the portable telephone apparatus, and con- 
tains cards arranged as in a card index, 
permitting any classification—by business, 
alphabetically or in any other way to suit 
the convenience of the user. A card may 
be withdrawn and any number of names 
of the same general classification, up to 
the capacity of the card, may be seen at a 
glance, the card dropping back to its place 
by its own weight. The projecting tabs 
on the cards give an instant guide to the 
contents, and permit the ready withdrawal 
of any card. 


Overhead Trolley System in Monaco. 

The principality of Monaco, in south- 
ern France, has had an electric railroad 
operating on a surface-contact system 
since 1898. Recently permission has been 
secured to use a trolley system for ex- 
tensions to the line, and it has been de- 
cided to convert the whole system, al- 
though the original road has given satis- 
faction. The power station has an output 
of 220 kilowatts at 500 volts, and there 
are six motor cars, each equipped with 
two motors, | 


Bi 
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High-Power Westinghouse-Parsons 
Steam Turbines. 

The commercial introduction of the 
steam turbine for general power service is 
one of the most prominent engineering 
subjects of the day. Within very recent 
times there has been a most remarkable 
development, not only in the efficiency of 
the machine, but also in its increased 
power capacity. As a result of numerous 
tests and careful investigation, the steam 
turbine is coming to be regarded as a most 
reliable factor in the production of use- 
ful power. The Westinghouse-Parsons 


steam turbine was commercially intro- 
duced during the closing six months of 
the last century. The sizes then built 
were of 600 horse-power nominal capac- 
ity, direct-connected to 400-kilowatt poly- 
Subsequent develop- 


phase generators. 


ELECTRICAL REVIEW 


ence acquired in the construction and 


cperation of a large number of machines. . 


The principle of operation, as well as the 
general relation and arrangement of ro- 
tating and stationary elements character- 
istic of former types, has been employed. 

The most distinguishing features of the 
new type are the extreme compactness and 
low speed secured. These features have 
been practically prescribed by the neces- 
sity of minimizing the cost of power- 
building construction for larger station 
capacities. 

The space occupied by the 7,500-horse- 
power turbine is approximately twenty- 
seven feet eight inches by thirteen feet 
three inches, and the height to the top of 
the hand-railing is twelve feet. This is 
equivalent to 0.049 square foot (less than 
one-twentieth square foot) per electric 


Automatic 
Throttle Valve 
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parts, and in addition secure the great ad- 
vantage of reduction in the bulk, weight 
and cost of the unit. 

The accompanying plan and elevation 
of the 5,000-kilowatt unit shows the gen- 
eral arrangement of the main cylinder 
body, bearings and auxiliary parts. 

The unit rests upon a single bed-plate 
cast in two sections, which are secured by 
shrunk links. To the bed-plate, which is 
heavily ribbed to secure rigidity, are bolt- 
ed the pedestals, generator casing and tur- 
bine body, but the bed-plate itself is not 
secured to the foundation by other means 
than the weight of the unit. Steam and 
exhaust connections are made beneath 
the floor level. E 

In the smaller machines of this type 
the cylinder barrel and both journals are 
cast in a single casting, thus largely mini- © 


Exhaust Outlet © Dia. G 
Dia. H 
PLAN AND ELEVATION OF 7,500-HoRsE-PowER TURBINE AND GENERATORS. 
ment has been so rapid that, within a pe- horse-power capacity, or 20.2 horse-power mizing machine work. In the large ma- 
riod of four years, turbines of 5,500 kilo- per square foot of floor area required. chine, however, the barrel is cast in two 
watts or 7,500 horse-power nominal capac- For the complete unit a rectangular sections, united by links, the outboard 
ity have been designed and are under con- area of forty-seven feet four inches in section carrying the journal and worm 


struction. These machines will have a 
continuous overload capacity of 11,000 
horse-power in one self-contained unit, 
thus ranking among the world’s largest 
prime movers. | 

Recently marine work has been contem- 
plated by the builders, and the near future 
may be productive of turbines of still 
greater power, although of slightly differ- 
ent arrangement, necessary to adapt the 
present type to marine usage. 

The 5,000-kilowatt turbo-generating 
unit, shown in the accompanying illustra- 
tions, is representative of the general type 
which will be constructed for large 
powers. This type embodies the experi- 


length and thirteen feet in width is re- 
quired, which is equivalent to 0.084 
square feet per electric horse-power ca- 
pacity, or twelve electric horse-power per 
square foot of floor space. | 

In point of speed, the new type fulfils 
the demand for a unit operating at mod- 
erate speed. The 5,000-kilowatt units 
operate at 750 revolutions per minute, the 
2,000-kilowatt unit, 1,200 to 1,560 revolu- 
tions per minute, and the 1,000-kilowatt 
unit, 1,500 to 1,800 revolutions per min- 
ute, depending upon the frequency de- 
sired. These speeds, although not com- 
parable to engine speeds, do not impose 
much greater stresses upon the rotating 


casing, and the inboard section, the jour- 
nal and exhaust opening which extends 
through the bed-plate. As in former 
types, linear expansion and contraction 
of the turbine are provided for by a slid- 
ing foot. The inboard journal pedestal 
is bolted securely to the bed-plate, but 
the outboard pedestal is free to slide be- 
tween parallel-machined ways. The main 
body of the casing is heavily lagged with 
non-conducting material, secured in place 
by sheet-steel casings. 

Leakage of air from the atmosphere 
into the exhaust spaces of the casing at 
the entrances of the shaft is prevented by 
frictionless packing glands. No oil is 
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employed, and in consequence the con- 
densation from the turbines is pure dis- 
tilled water. 

In shaft construction great rigidity has 
been secured with minimum use of metal. 
A central steel quill carries the entire 
rotating parts, both blades and balance 
pistons. Hollow forged steel ends are 
forced into the two ends of this quill, 
under hydraulic pressure, and are, in 
addition, secured by arrowhead links. 
High-pressure steam is conveyed to all 
parts of this quill structure in such a 
manner as to eliminate stresses and con- 
sequent distortion due to highly super- 
heated steam. 

Power is transmitted to the generator 
shaft through a flexible coupling which is 


housed partly by the turbine and partly 


by the generator inboard journal. The 
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nal shells are babbitt lined and are split 
horizontally, the two halves being united 
by bolts with shim adjustment. Oil from 
a central system is introduced at the centre 
under slight pressure, thoroughly flushing 
all parts. Axial adjustment is provided 
by metal shims arranged in quarter-box 
fashion. The diameter of the shaft at the 
journal of a 5,000-kilowatt machine is 
fifteen inches, strikingly small in compari- 
son to the thirty-four-inch shafts required 
for a cross-compound reciprocating engine 
of corresponding capacity. 

Longitudinal adjustment to preserve 
proper side clearance is secured by a thruat 


bearing located next to the outboard bear- 


¢ 


ing. The bearing is not subjected to 
longitudinal thrusts from the action of the 
steam and is consequently of small size. 


_..The two half shells are advanced in 
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full rated load. By properly proportion- 
ating the by-pass steam to the overload on 
the turbine maximum economy may at 
all times be secured together with reserve 
overload capacity. This results in a slight 
rise in the economy curve on heavy over- 
loads, resembling in some respects the en- 
gine economy curve on loads exceeding 
that of maximum economy. The turbine, 
however, only suffers in economy at heavy 
overloads, while the engine economy de- 
creases progressively from seventy-five to 
eighty per cent of full load capacity.. 
The main admission valve consists of a 
double-beat poppet valve operated by a 
small piston, this in turn being controlled 
by a small pilot valve directly actuated by 
the governor mechanism. The valve ad- 
mits steam to the turbine in puffs, the 
duration of which is proportioned by the 


A 7,500-HorsE-POWER STEAM TURBINE AND GENERATOR. 


coupling is split at the junction of. the 
two shafts, so that by removing one bear- 
ing cap and the coupling bolts either sec- 
tion of the unit may be lifted out without 
disturbing the adjustment of the remain- 
ing section. In the smaller sizes the en- 
gagement surfaces of the coupling consist 
of the squared or hexagonal ends of the 
shafts, but in the larger machines a crow- 
foot sleeve is keyed to each shaft and the 
power is transmitted by an outside quill 
engaging the crows-foot. Thus great flexi- 
bility is secured, together with the greatest 
facility in dismantling. 

The journals in: the larger machines are 
of the solid self-alighing type, similar to 
that employed in generators and cross- 
compound engines. The departure from 
the familiar oil-cushioned journal em- 
ployed in the small machines is occasioned 
by the speed reduction secured. The jour- 


opposite directions by graduated set 
screws, so that the actual running clear- 
ances are measured in thousandths of an 
inch. Once set, these adjustments are per- 
manent and do not require frequent “tak- 
ing up.” 

Steam enters the turbine successively 
through an automatic quick-closing throt- 
tle, hand throttle, strainer and the main 
admission valve. A circular steam port 
surrounding the entrance to the initial 


„stage conveys this steam to all points so 


as to avoid stresses incident to more local- 
ized admission of highly superheated 
steam. 

An important feature of the steam-dis- 
tribution system is the provision of a by- 
pass valve. This valve admits high-press- 
ure steam to the second stage of the tur- 
bine on overloads, in order to increase its 
capacity, up to fifty per cent in excess of 


governor to the load upon the turbine. 
This intermittent method obviates the 
throttling of steam to accommodate load- 
ing and secures the highest economy by 
using at all loads steam at boiler pressure. 

At the extreme outer end of the turbine 
shaft is mounted a worm driving a short 
horizontal cross-shaft. This shaft drives 
at one end the oil pump and at the other 
end the governor through bevel gearing. 
An eccentric provides the reciprocating 
motion necessary for the valve mechanism. 

The governor is of the fly-ball type, 
with ninety-degree bell, crank ball levers 
mounted on knife edges and fitted with 
roller contacts. The governor sleeve and 
spring is mounted on ball bearings and 
adjustment of the spring tension may be 
made while the turbine is running, thus 
affording a most simple and convenient 
means for paralleling alternating-current 
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generators and dividing the load propor- 
tionately between them. 

_ At the extreme end of the outboard 
pedestal is mounted an auxiliary speed- 
limit governor. It is likewise of the 
centrifugal type and may be set to release, 
at any predetermined speed, a_ small 
plunger valve which controls with high- 
pressure steam the operation of the quick- 
closing throttle before mentioned. This 
is normally held open by means of an over- 
balanced differential piston. At the mo- 
ment the speed limit operates, the excess 
pressure is removed and the throttle 
closes. This device is employed purely 
for ensuring immunity from accident from 
excess speeds, due to the possible disable- 
ment of the governor mechanism. 

Copious lubrication is supplied to all 
journals by means of a plunger pump 
driven from the worm shaft. The warm 
oi] returning from the bearings passes 
through a copper coil cooler in the bed- 
plate and thence to a reservoir from which 
the pump draws its supply. The cooled 
lubricant is circulated at slight pressure, 
sufficient to ensure positive flow. At no 
point is oil under high pressure employed 
for preventing erosion of rubbing parts, 
bearing areas being sufficient for support- 
ing the weight of the rotating parts. 

In general construction the 5,000-kilo- 
watt turbo-generators conform to those 
now building for smaller machines. The 
field or revolving element is built from a 
solid cylinder of steel slotted for the re- 
ception of the bar windings, and provided 
with ventilating openings corresponding 
with openings in the laminations of the 
stationary element. The generators may 
be wound for high voltage if desired, in 
order to avoid the use of step-up trans- 
formers in a system of power transmis- 
sion at voltages ranging up to 15,000. 

The 5,000-kilowatt turbo-units here il- 
lustrated will be employed in heavy elec- 
tric railway service, which is the most ex- 
acting encountered in central station 
operation. These machines will form the 
initial equipment of the Pennsylvania 
Railroad terminal property in New York 
city; operating with electric locomotives 
the heaviest Pullman trains through the 
tunnel approaches to Manhattan. Three 
units will similarly inaugurate the power 
service on the Philadelphia Rapid Transit 
subway system now under construction. 
Eight 5,000-kilowatt units will furnish 
power to the London subway system and 
three 3,500-kilowatt units to the surface 
system of the same city. These units 
will operate under 175 pounds steam 
pressure, high vacuum and 100 to 175 
degrees of superheat. 
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A New Electric Traveling Hoist. 

The accompanying illustration shows 
the new Niles electric traveling hoist 
built by the crane department, Philadel- 
phia, Pa., of the Niles-Bement-Pond 
Company. These hoists may be equipped 
with a cage, as shown, or they may be 
arranged to be operated from the floor 
by means of pendant controllers. The 
hoisting mechanism is placed between the 
channel framing of the trollev, and is di- 
rect-geared to the drum, a standard load 
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overall length of the set is fifty-four feet, 
the maximum height and width not ex- 
ceeding eight feet three inches. Access 
to the interior is easily obtained by loosen- 
ing a number of screws and lifting off the 
top casing. The turbine may be warmed 
up ready to run in fifteen minutes. The 
alternators driven by the turbines operate 
in parallel without difficulty. 

The following steam consumptions were 
obtained, under the conditions named 
above: with an output of 1,945 kilowatts 


A New ELECTRIC TRAVELING Horst. 


and motor brake being provided. The 
power for hoisting in all cases is furnished 
by electric motors, while the trolley travel 
may be arranged for by motor or hand 
racking. 

This type of hoist is built in three sizes, 
of three, four and ten tons capacity. Swivel 
trucks will be furnished for use on curved 
tracks. The New York office of the Niles- 
Bement-Pond Company is at 136 and 138 
Liberty strect. 

stint uses 
Test of a 4,000-Horse-Power Turbo- 
Generator. 

It is reported that the 4,000-horse- 
power Brown, Boveri-Parsons turbo-gen- 
erator installed in the power station in 
Frankfort-a-M., Germany, was recently 
tested. Steam was supplied at about 186 
pounds per square inch, superheated to 
about 300 degrees centigrade. With a 
power-factor of eighty, the turbo-dynamo 
has an output of 2,600 kilowatts at a 
speed of 1,360 revolutions per minute 
and at a pressure of 3,000 volts. The 


and a vacuum of 93.2 per cent, sixteen 
pounds of steam per kilowatt-hour; with 
an output of 2,518 kilowatts, and a 
vacuum of 91.8 per cent, 15.75 pounds of 
steam per kilowatt; with a steam pressure 
of 152 pounds, superheated to 312 degrees, 
an output of 2,985 kilowatts, and a 
vacuum of ninety per cent, the consump- 
tion was 15.1 pounds of steam per kilo- 
watt-hour. 
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The Society of Chemical Industry. 


A meeting of the New York section of 
the Society of Chemical Industry was an- 
nounced for Friday evening, January 22, 
at the Chemists’ Club, 108 West Fifty- 
fifth street, New York city. The follow- 
ing papers were scheduled: “Artificial 
silk,” J. Merritt Matthews; “The Making 
and Settling of Bleaching Powder Solu- 
tions,” Martin L. Griffin; “Sun Spot 
Changes and Their Dangerous Electro- 
static Influences upon Explosive Chemic- 
als and Inflammable Gases,” Edward 
Durant. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


FOREIGN ELECTRIC COMPANIES COMBINE—AsS a result of 
recent negotiations, it is announced that the Mediterranean Thom- 
son-Houston Company and the German Société Générale d’Elec- 
tricité have been amalgamated. The new company will have a 
capital of $1,200,000. There has been no conclusion of the negotia- 
tions for the amalgamation of the French Thomson-Houston Com- 
pany into the combination, but no hitch has occurred, so far as is 
known. 


NEW YORK INTERESTS IN BALTIMORE LIGHTING COM- 
PANY—New York lighting interests, headed by Mr. Anthony N. 
Brady, Wave been given representation in the directorate of the 
United Electric Light and Power Company, of Baltimore, Md. The 
four new members of the board, which was elected January 18, 
representing the New York interests, are A. N. Brady, N. F. Brady, 
S. A. Beardsley and T. B. Murray. Mr. A. N. Brady is also made a 
member of the executive committee. 


LONG-DISTANCE TELEPHONE CONNECTIONS—Work has 
been started on extensions and additions to the United States 
Telephone Company’s long-distance lines. Heavy wires will be 
strung between Cleveland and Toledo, and these will become a part 
of a through line from New York to Chicago. As soon as the wires 
arè completed from Toledo to Cleveland, the work of extending 
them east to Buffalo will be taken up, and during the summer the 
line will be continued from Toledo west, where it will be tapped 
by lines running up into Michigan and south through Indiana and 
Ohio. 


WATER POWER PLANT NEAR ALBANY, GA., TO BE ESTAB- 
LISHED—lIt is announced that a water power plant of considerable 
size will soon be developed at Big Shoals, a few miles north of 
Albany, Ga. The city of Albany has entered into a contract with 
the prospective power company to furnish power for the city elec- 
tric and waterworks. It is proposed to develop from 15,000 to 25,- 
000 horse-power, so that what the city will use will be but a small 
part of the power which will be at the disposal of manufacturing 
enterprises.. It is expected that the development of this power 
will prove a great impetus to the manufacturing enterprises in this 
locality. 


INDEPENDENT TELEPHONE COMPANIES RESIST POST- 
MASTER-GENERAL’S ORDER—The order of Postmaster-General 
Payne, which bars from the post offices of the United States all 
independent telephones, has caused considerable bitterness through- 
out the independent telephone field. The order prescribes that only 
the instruments of the companies that have long-distance connec- 
tions with Washington shall be used. In the middle and western 
states the independent companies have extensive service, and these 
companies are making a charge of discrimination which is being 
taken up by congressmen and senators from these quarters. Cleve- 
land, as the headquarters of many of the largest independent com- 
panies, has begun a vigorous opposition to the order, and in this 
it will probably have the aid of the Independent Telephone Asso- 
ciation of the United States, and also of the State Telephone Asso- 
ciation. 
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NEW ELECTRICAL UNDERTAKING FOR BRITISH INDIA— 
A British Indian contract valued at about $200,000 will shortly be 
let for an electric power installation at Srinagar, Kashmir. Fol- 
lowing are some of the particulars regarding the undertaking: 1— 
A canal taking out of the Sind river and passing along the hill 
sides to near Ganderbal, at the mouth of the Sind valley. At this 
point a fall of about 200 feet can be obtained. The water supply in 
the Sind river is ample at all times of the year except in the 
winter, and even then will probably be sufficient for the lighting 
scheme or for the production of about 300 horse-power. 2—A series 
of turbines, with the necessary pipe lines to bring water down to 
them, electric generating plant and the necessary transformers, etc. 
All these will be situated in suitable buildings at the foot of the 


hill along which the canal runs near Ganderbal. 3—Overhead bare 
copper wire mains to transmit the power generated to Srinagar, a 
distance of about twelve miles. 4—A central transformer station 
outside the city of Srinagar to reduce the voltage to not higher 
than 2,000 volts. From this point the power will be transmitted 
to four or more subtransformer stations situated in different parts 
of the city, and all within a radius of about two miles, at which 
points the voltage must be arranged to meet the requirements of 
power machines and electric lighting. Kashmir Durbar proposes to 
construct the canal. Tenders are invited for all the other works, 
including the necessary buildings. Firms proposing to undertake 
the work will be expected to supply detailed estimates and specifica- 
tions stating exactly the works proposed, the systems to be adopted 
and the cost. The amount of power to be delivered in Srinagar is 
about 700 horse-power, but the works must be so arranged that in 
case of future extensions 1,000 horse-power can be delivered in 
Srinagar. The maintenance and upkeep of the whole plant for at 
least one year after completion of the works must be included in 
the tenders. The bids are invited by the Public Works Department 
of the state of Kashmir and Jammu. Further details can be secured 
from the state engineer, Kashmir Durbar, Srinagar, India. 


OBITUARY NOTICES. 


MR. W. O. GARRISON, president of the Columbia Incandescent 
Lamp Company, St. Louis, Mo., died on January 17, 1904. Although 
Mr. Garrıson had been ill for some time, his death was not expected, 
as a few weeks ago it seemed possible that he might recover. 


MR. THOMAS H. DELANO, a well-known newspaper man of 
New York city, died on January 8 at his residence in Greenwich, 
Ct. Mr. Delano was at one time the publisher of the ELECTRICAL 
Revikw, and for a number of years was the treasurer of the New 
York Press Club. 


MrR. WILLIAM DUXBURY, head of one of the departments of 
the Okonite Company, Limited, at Passaic, N. J., died on January 
17, of heart failure. Mr. Duxbury was for eighteen years asso- 
ciated with the Okonite Company, and was highly esteemed as a 
loyal and valuable employé. 


DR. GEORGE H. HACHENBURG, who was at one time a well- 
known contributor to scientific magazines, and who claimed to have 
originated many of the essential inventions connected with the 
speaking telephone, died at his home in Austin, Tex., on Friday 
evening, January 8, at the age of eighty years. He was born in 
Union County, Pa., and was a graduate of the medical college of 
New York University, practising medicine in New York state for 
several years before removing to Texas in 1873. Dr. Hachenburg 
was probably the originator of the scheme for an aerial or sus- 
pended electric tramway system. 


THE HON. W. W. SKILES, president of the Shelby Electric 
Company, whose death at his residence in Shelby, Ohio, was noted 
in the last issue of the ELEcTRICAL REVIEW, was one of the original 
promoters of the Shelby Electric Company, and was its president 
from the time of its inception until his death. Mr. Skiles was 
fifty-four years of age. He was largely interested in, and was one 
of the founders of, the Shelby Steel Tube Company, the Shelby 
Cycle Manufacturing Company, the Shelby Water Company, the 
Shelby Local Telephone Company, the Shelby Stove Company and 
the Citizens’ Bank. He also represented the fourteenth Ohio dis- 
trict in the House of Representatives of the United States. In addi- 
tion to the business enterprises in which Mr. Skiles was interested, 
he was senior member of the law firm of Skiles & Skiles, prominent 
throughout the country by reason of its great success in the prosecu- 
tion of railroad cases. Mr. Skiles was buried on Wednesday, Janu- 
ary 13, and over 10,000 people attended his funeral. The Shelby 
Electric Company has lost in Mr. Skiles a splendid adviser, and one 
who, though not actively engaged in the electrical line, had many 
friends among the manufacturers and large consumers of lamps. 
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TELEPHONE AND TELEGRAPH. 


CARTHAGE, MISS.—B. W. Stewart contemplates establishing 
a telephone exchange here. 


ESCANABA, MICH.—The Finch Telephone Company will ex- 
tend its line from Escanaba to Menominee. 


ONTARIO, N. Y.—The Empire State Telephone Company pur- 
poses to erect a local exchange in this town. 


FRANKFORT, MICH.—The Benzie County Telephone Company 
will make many needed improvements the coming year. 


BOWERS, PA.—The American Telegraph and Telephone Com- 
pany has completed the line between Pricetown and Monterey. 


MECHANICS FALLS, ME.—The Poland Telephone Company is 
extending its lines to Hast Poland, Minot Corner and Hackett’s 
Mills. 


NEWARK, N. J.—The People’s Rural Telephone Company, with 
headquarters at Wenonah, will begin the construction of its lines 
at an early date. 


STAMFORD, N. Y.—The Oneonta Telephone Company will in- 
stall an additional switchboard, which will give it a capacity of 
1,000 subscribers. 


BIG TIMBER, MONT.—A movement is on foot to establish a 
rural telephone system among the ranchers residing between Big 
Timber and Melville, twenty miles north. 


DANVILLE, ILL.—The Washington City Rural Telephone Com- 


tany has purchased the Washington telephone exchange from the 
recelver of the Peoria & Eastern Telephone Company. 


SALISBURY, N. C.—The Southern Bell Telephone Company has 
purchased the Salisbury and Spencer system owned by W. F. Snider 
and others. The two systems will be enlarged and greatly im- 
proved. 


LINCOLN, ILL.—The Central Illinois Telephone and Telegraph 
Company has completed its line between this city and Bloomington 


via Clinton. The line has been in the course of construction for 


some time. 


STEUBENVILLE, OHIO—The new telephone company of Bril- 
liant, Mingo and Portland will build a line along the river front of 
Jefferson County, to connect with the independent companies of the 
Ohio valley. 


COLUMBUS, OHIO—The Yoker Valley Telephone Company has 
been incorporated by W. W. James, J. Wyscaron, N. P. Hartly, W. 
G. Long and H. D. Long. The company will install an exchange at 
Quaker City. 


WASHINGTON, D. C.—The board of directors of the Chesa- 
peake & Potomac Telephone Company has voted to expend $1,750,- 
000 on improvements. With that sum they hope to give the city 
better service. 


GORHAM, N. H.—The Ammonoosuc Telephone Company has 
been incorporated to run a telephone line between Groveton and 
West Milan. The poles are being set, and the line will be in opera- 
tion within a few weeks. 


DES MOINES, IOWA—The Valley Junction & Orilla Telephone 
Company has been organized to build a line from Valley Junction to 
the town of Orilla. R. J. Houtz is president; C. H. Taskett, vice- 
president, and F. Clark, secretary. 


LIMA, OHIO—F. S. Dickson, of the Federal Telephone Company, 
has completed negotiations for the sale of the controlling interest of 
the Lima Telephone Company, now owned by the Federal company, 
to a syndicate of Lima business men. 


KINGSTON, N. Y.—The West Shore Home Telephone Company 
has made a connection from Smith’s Landing to Saugerties, and 
will immediately extend its system so as to connect Catskill, Sauger- 
ties, Kingston, Poughkeepsie, Newburgh and the Wallkill valley. 


SCRANTON, PA.—The Bradford County Telephone Company 
has its line completed to Laceyville, where it connects with the line 
of the Tunkhannock & Wyoming Company, which extends to Pitts- 
ton, where connection is made with the Consolidated Telephone 
Company. 
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EARLVILLE, N. Y.—The Earlville Telephone Company is to 
extend its line toward Waterville, and the Waterville line will be 
built to meet it. When connected it will afford a complete circuit 
into Utica, where connections will be made with the Home Tele- 
phone Company. 


STAMFORD, N. Y.—The Hudson River Telephone Company has 
established connections between Kingston and the following places 
along the line of the Ulster & Delaware Railroad: Phoenicia, The 
Corner, West Shokan, Shokan, West Hurley, Ashton, Allaben, 
Shandaken and Pine Hill. 


TORONTO, CANADA—The Canadian Telegraph and Telephone 
Company, which was incorporated at Ottawa at the last session of 
Parliament, proposes to establish a plant at Toronto. The ultimate 
intention is to establish a system of local and long-distance lines in 
Canada, under different names, but under the control of the one 
company. 


GENEVA, N. Y.—The system of the Geneva Telephone Company 
will shortly be added to so as to give patrons of the local company 
direct communication with Waterloo and Seneca Falls toward the 
east. The addition is made possible by the extension of the line of 
the Home Telephone Company, of Waterloo and Seneca Falls, toward 
this city. 


ROME, N. Y.—At its annual meeting the Rome Home Telephone 
Company elected the following directors: Fred. M. Shelley, John 
S. Wardwell, John E. Mason, James S. Brailey, Jr., William T. 
Grogan, I. H. Griswold and T. M. Brush. The company has at 
present about 1,000 telephones in commission. Fred. M. Shelley is 
president of the company; John S. Wardwell, vice-president, and D. 
Odell, treasurer. | 


WILMINGTON, DEL.—The Diamond State Telephone Company 
is installing a new system of telephones throughout numerous small 
towns in Sussex County, which have heretofore been somewhat 
isolated. An exchange will be placed at Frankfort, and connections 
will be made with Bethany Beach, Roxana, Dagsboro, Selbyville, 
Bayard, Omar, Millville and Ocean View. This will connect a large 
section of Sussex County, and it is expected that the line will be 
in operation within a few weeks. 


RICHMOND, VA.—The Virginia Telephone Company at its an- 
nual meeting reelected all officers with the exception of two, S. M. 
Torian, of this place, and C. J. Robertson, of Christie, succeeding 
T. D. Drewry and A. L. Jones. The company now operates, in 
addition to the exchange in this city, over forty-two miles of wire, 
connecting at South Boston, Va., with the system there; at Mill 
Creek, N. C., with the Boxboro system, besides having connections 
with nearly all the copper mines of the district. 


FARMINGDALE, N. Y.—The New York & New Jersey Telephone 
Company has completed the laying of its underground conduits 
from Jamaica to this village. The whole distance is twenty-five 
miles. The line passes under the Jericho turnpike to Queens and 
under the Jamaica and Hempstead plank road to Hempstead and 
from there to Farmingdale under the macadam road, traversing the 
middle of the town of Hempstead. The conduit was completed be- 
tween Jamaica and Brooklyn two years ago, so that there is a con- 
tinuous line of conduits from Brooklyn to Farmingdale, a distance 
of over thirty miles. These conduits, it is said, are intended for 
the placing of the main trunk cables of Long Island underground, 
as has been done in Brooklyn and Manhattan, and in some near-by 
sections of New Jersey. The cables have not yet been placed in the 
ducis beyond Jamaica. . 


WILMINGTON, DEL.—The Delmarvia Telephone Company is 
preparing to place all of its wires underground and renew the 
equipment completely, using none of the present outfit except the 
conduits which the company put down some time ago and has been 
using since. In addition to the present underground service, about 
1,000,000 lineal feet of conduit will be laid, which will take care of 
all of the company’s wires. The new equipment will cost between 
$150,000 and $200,000. It is expected that the plans will be com- 
pleted in about sixty days, and the work of making the change will 
be begun as soon thereafter as possible. The new equipment will 
include additional cable, a multiple switchboard with a capacity 
ranging from 5,000 to 7,000 instruments, storage battery charging 
machines, modern instruments and the necessary incidentals. Much 


of the material has been ordered and is to be delivered as it is 
needed. 
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ELECTRIC RAILWAYS. 


ROCHESTER, N. Y.—It is announced that work on the Albion 
Electric Railway Company's line from Lockport to Rochester will 
be resumed in the near future and carried forward continuously 
until the road is completed. 


CONCORD, N. H.—The Concord street railway and the Concord 
& Manchester street car line, both managed by the Boston & Maine 
Railroad, have been consolidated under the name of the Concord & 
Manchester Electric Branch. 


ALLENTOWN, PA.—At a meeting of the directors of the Dan- 
ville & Bloomsburg Street Railway Company the contract for build- 
ing the road from Danville to Bloomsburg, a distance of twelve 
miles, was awarded. The line is to be in operation by July 1. 


WARREN, OHIO—The Cortland village council has voted to 
accept the proposition of the Warren, Cortland & Jefferson Electric 
Railroad for the location of its power-house there. It will cost 
$150,000. The village gives a site and $6,500, the company, in re- 
turn, to light the village. 


YORK, PA.—The York County Traction Company has purchased 
the controlling interest in the Hanover & McSherrystown Street 
Railway and the Hanover Light, Heat and Power Company. The 
purchase price was $100,000. The two roads will be immediately 
merged and form one system. 


CHICAGO, ILL.—The Peoria & Rock Island Traction Company, 
with a capital of $100,000, has been organized to construct a line 
from Peoria, Ill, to Rock Island, Ill. The incorporators and first 
board of directors are as follows: W. B. McKinley, Charles Zilly, 
B. R. Stephens, B. F. Cartwright and J. E. Berry, all of Champaign, 
Ill. 


PARIS, ILL.—The capital stock of the Interstate Railway, Light 
and Power Company, of this city, has been transferred to the 
Security Underwriters’ Corporation, of Chicago, and the latter com- 
pany is to construct an electric line north of Paris, which will 
eventually extend to Danville. Cars are to be running in twelve 
months. 


RICHMOND, VA.—The work of surveying the route for the elec- 
tric line to be constructed from this city to Ashland has been 
completed, and the road will be built as soon as possible. It is 
proposed to run cars at the rate of forty miles an hour, making 
the trip to Ashland in thirty minutes. The road will parallel the 
Richmond, Fredericksburg & Potomac Railroad. 


CHATTANOOGA, TENN.—The Chattanooga Electric Railway 
Company will issue at once $1,000,000 thirty-year five per cent 
bonds, the money to be used for refunding some of the old bonds 
of the company and for the construction of new lines and improve 
inents to the present system. Extensions are contemplated to Ross- 
ville, Ga., Chickamauga park and to the top of Lookout mountain. 


DUBUQUE, IOWA—The Interstate Construction Company, which 
will build an electric line from Dubuque to Platteville, Wis., has 
filed articles of incorporation. Peter Kiene, of Dubuque, is presi- 
dent. It will cost $750,000 to construct the road, and work will be 
commenced in March. The survey for the proposed electric line 
west of Dubuque has been completed, and the work of construction 
will probably be commenced in the spring. 


DANVILLE, PA.—The Danville & Bloomsburg Street Railway 
Company has purchased the rights, title and interests of the Dan- 
ville & Riverside Street Railway Company. Through the acquisi- 
tion of this line the Danville & Bloomsburg company secures the 
right of way from Danville to Bloomsburg, through Riverside, and 
it furthermore places the company in a position to make direct 
connection with a line to be built from Shamokin to Sunbury. 


FINDLAY, OHIO—C. B. Metcalf and W. W. and W. H. Drake, of 
Findlay; G. M. Bailey and Sam P. Douglass, of Toledo, are the in- 
corporators of an electric road to be known as the Lake Erie Trac- 
tion Company, with a capital of $100,000. The proposed route of the 
road is along the east branch of the Ohio Central Railway. Starting 
from Toledo, it will strike Fostoria, Carey, Upper Sandusky, Marion, 
Delaware, Columbus, and will probably be continued to Cincinnati. 


WILKESBARRE, PA.—Work has been commenced on the Hazle- 
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ton, Weatherly & Mauch Chunk Traction Company’s system, which 
is another link in the proposed third-rail line between this city and 
Philadelphia, which is now completed from Scranton to this city 
and this city to Hazleton, and already reduces the time between 
these points an hour. When the project is completed it is expected 
that the time between Scranton and Philadelphia will be reduced 
two hours. 


ALTOONA, PA.—Philadelphia capitalists are said to be inter: 
ested in a project to build an electric trolley line from Altoona to 
Bedford, Pa. The plan is to touch Holidaysburg, Duncansville, 
Newry, East Freedom, Roaring Spring, Martinsburg, and through 
Morrison’s Cove to Everett and Bedford. At Loy’s Gap, seventeen 
miles from Bedford, it is the intention to build a summer resort. 
Power for operating the road will be furnished by the Bedford 
Water Power and Electric Company. 


INDIANAPOLIS, IND.—The Indianapolis & Cincinnati Traction 
Company’s engineers are at work surveying a line that will con- 
tinue the road from Rushville to Hamilton, Ohio. The new route 
for the extension will run north of Connersville and leave Liberty 
ten miles to the south, but will connect Orange, Fairfield and 
Oxford. At Hamilton the line will connect with a system of roads 
that will make a straight line from Indianapolis to Cincinnati, with 
connections to various parts of Ohio. 


SPRINGFIELD, ILL.—Articles of incorporation have been is- 
sued to the Northern Illinois Traction Company, with its principal 
office at Mendota. A line will be constructed from Hooppole east 
to New Bedford in Lasalle County, Ill.; thence in a northeast direc- 
tion through the counties of Lasalle and Kane to Aurora, in Kane 
County, Ill. The incorporators and first board of directors are H. 
B. Allen, Erie, Ill.; W. A. Burkley, Mendota, Ill.; George W. Hamil- 
ton, M. A. Booth and W. E. Booth, of New Bedford, Ill. 


INDIANAPOLIS, IND.—Work on the proposed line of the Foun- 
tain-Warren Traction Company, to connect La Fayette and Danville, 
Ill., has been commenced, the contract providing for the completion 
of the line by October 1. The proposed line will run south from 
La Fayette on the east side of the Wabash river, passing through 
Shawnee Mound, Newton and Stone Bluff, crossing the river over 
a bridge to be erected at Covington, and then west to Danville, Ill. 
Spurs are contemplated from Covington to Veedersburg and from 
Stone Bluff to Attica. 


FREDERICK, MD.—It is reported that the proposed electric 
railway between Frederick and Baltimore will be built next sum- 
mer. The delay in the construction of the road, the company 
states, has been caused by the difficulty experienced in securing 
a right of way which would enable it to enter the city of Balti- 
more. This has now been secured, and the company is prepared 
to go ahead with the construction of the road in the spring. Under 
its franchise the company has until September, 1904, to have its 
road completed and in operation in Frederick. 


GLOVERSVILLE, N. Y.—The Fonda, Johnstown & Gloversville 
Railroad Company has purchased the property of the Adirondack 
Lakes Traction Company, consisting of the trolley line leading 
from Gloversville to Mountain Lake, and all the hotels and other 
property at the lake. The road will be run independently of the 
Fonda, Johnstown & Gloversville system. The following officers 
have been elected: president, John Shanahan; vice-president, Ly- 
man K. Brown, and secretary, E. H. Steckel. The road will be 
placed in first-class condition and many improvements will be made 
at Mountain Lake. 


DENVER, COL.—An electric line twenty miles long, extending 
from Loveland into Estes park, will be built by Denver capitalists. 
The building of the road will involve an expenditure of not less 
than $300,000. Much of the preliminary work and some actual con- 
struction work have been disposed of, and arrangements are being 
made to complete the line at the earliest possible date. William A. 
Riley, Frank G. Bartholf, Greeley W. Whitford, Abner F. Sprague, 
A. J. Houts, Dewey C. Bailey and Frank S. Tesch are the interested 
parties. The name of the company will be the Loveland & Estes 
Park Railroad Company, with a capital of $500,000. It is probable 
that electric light and power will be supplied to various towns and 
enterprises along the route. 
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ELECTRIC LIGHTING. 


CLEVELAND, OHIO—The council has approved of an appro- 
priation of $200,000 for a municipal lighting plant. 


WACO, TEX.—The power-house of the McGregor Water and 
Light Company has been destroyed by fire. The loss was about 
$10,000. 


ELKHART LAKE, WIS.—The electric light plant has been pur- 
chased by George Brickbauer, who will reopen it and furnish light 
to the village. 


WALTON, N. Y.—The contract for lighting the Andes village 
streets for one year from December 1, 1903, has been awarded to 
Barton Gladstone. 


LEXINGTON, KY.—It is stated that Franklyn Stone, of Phila- 
delphia, is associated with W. H. McCorkle, of this city, in a plan 
to establish a new lighting plant. 


COLFAX, WASH.—Nicholas Codd, one of the proprietors of the 
Colfax electric light plant, and James A. Ralph have bought the 
electric light plant at Dayton for $40,000. 


NORWALK, OHIO—C. H. Stewart, of Cleveland, who held a 
controlling interest in the Bellevue Electric Light and Power Com- 
pany, has disposed of his interest to John W. Moore, of Cleveland. 


WATERTOWN, TENN.—Leading business men are said to be 
discussing plans ‘or the erection of an electric light plant here. A 
proposition will be made to the town, which it is thought will meet 
with its approval. 


SEATTLE, WASH.—The current has been turned on at the 
Vancouver Power Company’s electric plant at Lake Beautiful, and 
the entire electric system of Vancouver is now run by power gen- 
erated at Trout lake. 


HOQUIAM, WASH.—The Gray’s Harbor Electric Company is 
placing two 150-kilowatt alternating-current generators for street 
railway and power uses; also a 200-kilowatt alternating-current 
generator for incandescent lighting. 


SNOHOMISH, WASH.—The Everett Improvement Company has 
begun work on a water and electric plant near Wallace, which will 
harness May creek. The head is 2,000 feet, and it is expected that 
a large amount of power can be developed. 


HILTON, N. Y.—A. M. Lawrence, of Clyde, N. Y., states that if 
the business men and house owners of this place will support him, 
he will install an electric light plant. The proposition is said to 
meet with the approval of those interested. 


BIRMINGHAM, ALA.—The electric lights in North Birmingham 
have been turned on, and the city now owns its own waterworks 
and lighting plants. These were built with the $60,000 bonds which 
were authorized at a meeting several months ago. 


SALINA, KAS.—The city council of Salina, by a vote of seven 
to one, granted a franchise for a gas and electric light plant in 
Salina to Thomas B. Whitted, of Denver. He also has been granted 
a franchise for building an electric street railway in Salina. 


ST. IGNACE, MICH.—George D. Westover, of Cadillac, states 
that he will apply for a franchise to put in a $20,000 to $25,000 in- 
candescent and arc electric lighting plant, paying the city $3,000 for 
its old plant. He purposes to have the plant in operation by June 
1, 1904. 


SAVANNAH, GA.—The Tampa Electric Company will proceed 
at once to erect a complete new power-house on its property at the 
mouth of the Hillsborough river. At least $100,000 will be expended 
in the installation of this plant, which will require nearly a year 
to complete. 


DOYLESTOWN, PA.—The Newtown borough council has awarded 
the contract for lighting the streets of Newtown borough, for a 
period of three years, beginning January 8, 1904, to the Newtown 
Electric Street Railway Company. The price will be $1,827 per year 
for the term of the contract. 


XENIA, OHIO—Charles Darlington and D. M. Stewart, of this 
city, are endeavoring to interest the citizens of Xenia in a new co- 
operative electric light company. Both arc and incandescent lights 
would be furnished, and the company would bid for the street 
lighting contract. It is estimated that $30,000 would be required. 
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PITTSBURG, PA.—At a meeting of the Braddock borough coun- 
cil a resolution was adopted providing for the appointment of a 
committee to enquire into the cost of an electric light plant. It 
was claimed at the meeting that a plant could be built for $25,000. 
The light at present supplied to the borough costs about $8,260 per 
year. 


SCRANTON, PA.—Directors of the Suburban Electric Light 
Company were elected at the annual meeting as follows: William 
F. Hallstead, A. L. Snowden, George M. Hallstead, E. M. Stack, A. 
L. Francois and B. Moser. Of these Mr. Snowden was elected presi- 
dent, George M. Hallstead, vice-president, and E. M. Stack, secretary 
and treasurer. 


LEBANON, PA.—The Edison Electric Illuminating Company has 
elected officers as follows: president, John A. Rigg; vice-president, 
Remi Remont; secretary, K. A. Fichthorn; assistant secretary and 
treasurer, Remi Remont; counsel, Simon P. Light; directors, John 
A. Rigg, Dr. Walter A. Rigg, Richmond L. Jones, J. L. Boyer, Wm. 
R. McIlvaine, K. A. Fichthorn, S. E. Rigg. 


TROY, N. Y.—The Granville Gas, Electric Light and Power 
Company has acquired rights at the head of the Mettowee river, 
where lake St. Catherine joins it. The company already has a dam 
a few miles distant from the head of the river, which, together with 
the new dam at the head of the river, will form a storage reservoir. 
Five hundred horse-power can be developed. 


PITTSBURG; PA.—The Municipal Light Company, of Pitcairn, 
has made a statement of its operations for the nine months since it 
was installed. The plant cost $20,000. The company’s total receipts 
were $3,332.97, and the operating expenses were $2,850, leaving a 


` net surplus for the borough of $482.97. The company has operated 


fifty-three arc lights for the borough, at $70 per year. 


TORONTO, ONTARIO—A company to operate privileges on the 
Trent valley canal has been incorporated under the name of the 
Trent Power Company, Limited, with a capital of $500,000. The 
incorporators are the Hon. S. H. Blake, E. W. McNeill and Robert 
Gowans, of Toronto, and David Gilmour and Robert Weddell, of 
Trenton. The head office of the company will be in Trenton. 


HAMMONTON, N. J.—The Electric Light, Heat and Power Com- 
pany, of Hammonton, has sold its electric light plant to the Atlantic 
County Electric Company. As soon as practical the new company 
will merge the plant at this place with the electric light plant at 
Egg Harbor City, making a central distributing plant at the latter 
point. From there they will supply electricity to Hammonton, May's 
Landing, Elwood and Absecon. The officers of the new company are 
Robert Ohnmiese, president, secretary and treasurer, and Thomas 
T. Mather, superintendent, both of Egg Harbor City. The company 
has a contract for lighting the streets of Hammonton until January 
1, 1907, at $1,800 per annum. 


NEW INCORPORATIONS. 


LITTLE ROCK, ARK.—The Sharp County Telephone Company. 
$5,000. 

UNIONTOWN, PA.—Fairchance’ Electric Company; 
Bullskin Electric Company; $5,000. 


INDIANAPOLIS, IND.—The Rural Telephone Company. $300. 
Incorporators: A. Mock, S. W. Combs and W. F. Combs. 


ALBANY, N. Y.—The Prattsburgh Overland Telephone Com- 
pany. $10,000. Incorporators: ŒE. Conine, G. T. Conine and L. H. 
Conine, all of Prattsburgh. 


NORTH WOLCOTT, N. Y.—The North Wolcott Telephone Com- 
pany. $550. Directors: D. J. Kyle, North Wolcott; J. N. Robert- 
son and A. C. Brink, Wolcott. 


AUSTIN, TEX.—The Automatic Telephone Company. $10,000. 
Incorporators: G. J. Cowden, J. A. L. Camp, G. D. Elliott, B. H. 
Estes and J. T. Blair, of Midland. 


SHELBYVILLE, ILL.—The Shelbyville Water, Light and Heat 
Company. $50,000. Incorporators: C. C. Scovil, W. H. Beem, Max 
Kleeman, G. C. Bolinger, I. S. Storm, B. W. Kerr and W. S. Middles- 
worth. 


ALBANY, N. Y.—The Electric Utilities Company. $1,000,000. 
Directors: Andrew R. McLaren, Alfred H. Townley, George T. 
Van Valkenburgh, John D. Mason and Thomas J. Snee, of New 
York city. 


$5,000. 
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PERSONAL MENTION. 


MR. DAVID M. EARLE, JR., has been appointed assistant city 
engineer of Worcester, Mass. 


MR. A. C. RAY, of the Smith Storage Battery Company, Bing- 
hamton, N. Y., was a visitor to New York last week. 


MR. A. A. THRESHER, president of the Thresher Electric Com- 
pany, Dayton, Ohio, was a New York visitor last week. His com- 
pany is very busy at present on important government work. 


MR. C. F. HEWITT, treasurer and manager of the Elkhart 
(Ind.) Electric Company and general manager of the St. Joseph & 
Elkhart Power Company, has tendered his resignation, to take effect 
February 1, 1904. 


MR. E. STUTZ, of New York city, lectured on “Alumino-Ther- 
mics” at the Franklin Institute, Philadelphia, Pa., January 20, and 
will talk on the same subject at the Massachusetts Institute of 
Technology, Boston, Mass., February 26. 


MESSRS. FREDERICK H. COOKE, of Cincinnati, Ohio, and 
CLINTON D. THURBER, of Philadelphia, Pa., have been nominated 
by the President to be assistant civil engineers in the United States 
Navy. These gentlemen were successful in the examination recently 
held for the position at the New York Navy Yard. 


MR. MAX LOEWENTHAL, secretary and electrical engineer of 
the Prometheus Electric Company, New York, is making a trip 
through the principal cities of the eastern and middle western 
states in the interest of the company for the establishing of agen- 
cies for the sale of the well-known Prometheus electric heating and 
cooking apparatus. 


MR. W. T. JACKSON, western representative for G. M. Gest, of 
Cincinnati, New York and Boston, was among the callers at the 
Chicago office of the ELECTRICAL Review last week. Mr. Jackson is 
on his return home after a trip to the coast. Business conditions 
in the conduit line he reports good throughout the whole western 
country, while future prospects are more than excellent. 


MR. WILLIAM H. HEARNE, president of the Wirt Electric 
Company, Frankford, Philadelphia, was a New York visitor last 
week. Mr. Hearne is reorganizing the sales department of the Wirt 
Electric Company, a large interest in which he has recently ac- 
quired. The company will increase its facilities, and it is believed 
that under Mr. Hearne’s direction the company will become even a 
greater factor in its line of manufacturing. 


MR. R. H. JOHNSTON, of the office of Ray D. Lillibridge, New 
York city, is making a good recovery from a case of acute appendi- 
citis. Mr. Johnston was operated upon several weeks ago, and will 
probably be unable to get into business shape for several weeks. 
Mr. Johnston has been successful not only as a writer on scientific 
subjects, but also as a special writer of technical advertising. He 
is a member of Cornell and Columbia fraternities. 


MR. ERNEST H. DAVIS, secretary and treasurer of the National 
Electric Light Association, was a visitor to New York last week, 
looking after association affairs. Mr. Davis reports that the asso- 
ciation is in a very flourishing condition. The programme for the 
twenty-seventh convention is being rapidly formulated, and will 
contain a number of novel features. The question box, in the hands 
of Mr. H. T. Hartman, is already well filled with queries, but there 
is room for many more, and it is hoped that members will avail 
themselves freely of this means of gaining useful information. 


MR. ALEX DOW, of Detroit, Mich., was elected president, and 
Mr. William Chandler, vice-president, of the Edison Sault Electric 
Company, by the directors on January 15. The following directors 
were chosen: William Chandler, Sault Ste. Marie, Mich.; Henry 
W. Darling, Schenectady, N. Y.; Alex Dow, Detroit, Mich.; Alfred 
Jaretzki, New York city, and Frank P. Sullivan, of Sault Ste. Marie. 
Messrs. Dow, Jaretzki and Sullivan are new names on the board, 
and represent a change of control of the property. It is understood 
that Mr. Dow will be the active representative of the new interests. 
His residence in Detroit is sufficiently near to permit of effective 
8upervision. Mr. Dow is well known as a manager of other electric 
illuminating properties, more particularly the Edison electric light 
Properties in Detroit. At the same meeting the stockholders au- 
thorized an increase in the capital stock from $57,000 to $150,000. 
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MR. M. G. HUBBARD, who has been recently elected secretary 
and treasurer of C. E. Hewitt & Company, engineers and contrac- 
tors, Park Row Building, New York city, was for thirteen years 
engineer and general superintendent of the McGuire Manufacturing 
Company, Chicago, Ill. For the last three years he has been en- 
gaged in exporting railway supplies at 114 Liberty street, New 
York city. While with the McGuire Manufacturing Company he 
spent considerable time on the road, and became well known in 
electric railway circles. Mr. Hubbard is well fitted for his new 
business connection, by experience and training, and his many 
friends will wish him success in this line. 


ELECTRICAL SECURITIES. 


There has been considerable talk in stock market quarters to 
the effect that, if the apprehension of a war between Russia and 
Japan were removed, the conditions of the market are such that 
there would follow a good rally. It is getting about as tiresome to 
predict either war or peace as it was some months ago to offer the 
prediction of a change in the market, which was then on a con- 
tinuous decline. There is no doubt, however, that the uncertain 
state of affairs which holds forth in foreign centres, due to the 
diplomatic negotiations between Russia and Japan, is felt with more 
or less force in the United States markets. 

The industrial situation, as far as labor troubles are concerned, 
seems to be clearing, and employers and employés ere coming nearer 
to a definite understanding of their respective claims. The approach 
of a presidential campaign is always more or less ef a check upon 
the market activity, and, although the small buyer as an individual 
is not relatively significant, still, in the aggregat3, the commissions 
executed for him amount to a factor which means the advance or 
decline of a number of leading industrials. It is unfortunate that 
there are, at the present time, so many circumstances to militate 
against an advancing market. On the other hand, the fact that an 
advance has been made and maintained, despite these untoward 
conditions, has promoted a strong faith in the inherent stability of 
securities in general. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 16. 


New York: 


Closing. 
Brooklyn Rapid Transit..............cc00e. 4814 
Consolidated Gas.............06. Gade ws 192% 
General “IGleCtri¢ scutes own eee sen eee ees 174 
Kings County Electric..........cc cece eceee 184 
Manhattan Elevated........... ccc cece cence 142% 
Metropolitan Street Railway................ 121 
New York & New Jersey Telephone........ 147 
Westinghouse Manufacturing Company..... 192 
Boston: Closing. 
American Telephone and Telegraph........ 125 
Edison Electric Illuminating............... 235 
Massachusetts Blectric.............0.cec00. TTX, 
New England Telephone.................0.. 122 
Western Telephone and Telegraph preferred. 79% 
Philadelphia: Closing. 
Electric Company of America.............. 8% 
Electric Storage Battery common.......... 56 
Electric Storage Battery preferred.......... 56 
Philadelphia Electric..................cc008 6% 
Union Traction.......ssssesesssssossesssen. 46 
United Gas Improvement................00. 8614 


Electric Company of America directors have declared a dividend 
of three per cent (thirty cents per share), payable January 30 to 
stock of record January 20. 


Chicago: 


Closing 
Chicago Telephone...............c cc ccc cece 123 
Chicago Edison Light................. e.s... 148 
Metropolitan Elevated preferred......... ... 52 
National Carbon common.................. 24 
National Carbon preferred............ec00. 92 
Union Traction common...........cccccees 5 
Union Traction preferred............cccces 30 


The Chicago Edison Company has declared a quarterly dividend 
of two per cent, payable February 1 to holders of record January 
23. Books close January 23 and reopen February 1. 
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THE RAILWAY AND ELECTRIC EQUIPMENT COMPANY, 
of Philadelphia, Buffalo and Chicago, has withdrawn its Cleveland 
office, and has no representative in Cleveland at the present time. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, is dis- 
tributing an attractive booklet entitled “Good Motives.” This de- 
scribes the line of Peerless motors manufactured by this company, 
and shows a number of typical adaptations to machine tools and 
other apparatus. i 


THE MARSHALL-SANDBRS COMPANY, Boston, Mass., reports 
a brisk demand for No. 521 “Midget” plug and receptacle, which 
occupies very little space and is adapted to old work or conduit 
boxes. The company has recently received an order for 1,000 of its 
well-known “Dow” adjusters for export to South Africa. 


THE SPAULDING PRINT PAPER COMPANY, INCORPO- 
RATED, 44 Federal street, Boston, Mass., describes the “Federal” 
blue-print machines in a new bulletin, which it will be pleased to 
send on request. This is an improved apparatus for making blue- 
prints by both sun and electric light, without the use of plate-glass. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is starting 
the new year with renewed enthusiasm to push the sale of “D. & 
W.” enclosed fuses and safety apparatus. The company states that 
the popularity of “D. & W.” material has been steadily growing, 
with a constantly widening field. There is every reason to believe 
that the coming year will witness a largely increased sale. 


THE NEWTON MACHINE TOOL WORKS, Philadelphia, Pa., 
in its catalogue No. 37 describes a line of rotary planing machines. 
The text is supplemented by a number of fine half-tone illustrations 
of these planing machines. Several of the machines are motor- 
driven, this equipment making a remarkably compact and powerful 
apparatus. 


EM1L GROSSMAN, 298 Broadway, New York city, manufacturer, 
importer and selling agent of automobile accessories, has produced 
a very complete catalogue for the season of 1904. Among some of 
the supplies listed are acetylene lamps of various types, generators 
and lamp sundries, automobile horns, imported goggles, spark plugs, 
“Packard” cable, tires and tire repair outfits. This catalogue will 
be supplied on request. 


THE S. H. COUCH COMPANY, 156 Pearl street, Boston, Mass., 
manufacturer of telephone specialties, in a new folder describes the 
“Work Well” telephones. This is an intercommunicating apparatus, 
and is equipped with two and one-half inch gong, self-contained 
hook switch, three-point push-button switch, induction coil, twenty- 
four-inch cord, one-piece binding-posts, solid double-pole receiver, 
button type transmitter, with all connections soldered. This folder 
will be sent upon request. 


THE BUFFALO FORGE COMPANY, Buffalo, N. Y., is distribut- 
ing three attractive booklets descriptive, respectively, of “Volume 
Blowers and Exhausters,” “Mechanical Induced Draught,” and “A 
Compound Engine Test.” Each of these booklets describes and 
illustrates the line of machinery manufactured by this company for 
the particular work involved. The compound engine test was made 
at Sibley College, Cornell University, Ithaca, N. Y., and was to 
determine the water consumption, mechanical efficiency, speed regu- 
lation and running qualities of the engine. 


THE MILNE BOILER COMPANY, 95-97 Liberty street, New 
York city, manufacturer of steam boilers and superheaters, will be 
pleased to send an attractive catalogue descriptive of the Milne 
high-pressure boiler and superheater. This boiler has four mem- 
bers only—an upper cylinder, a lower cylinder, the steam generat- 
ing tubes, and the back feed water reheating or economizer tubes, 
the construction embodying a boiler and economizer combined. 
The design of the superheater also is simple, having only three 
members—an upper header, a lower header and the expanded 
superheating tubes. 


THE EWING-MERKLD ELECTRIC COMPANY, St. Louis, Mo., 
is mailing a unique and attractive folder, the title of which is 
“Yoking Our Interests.” The company solicits the cooperation of 
every one who has any need of electrical supplies, and offers prompt 
deliveries and exceptional quality. The Ewing-Merkle company is 
now the selling agent for the Jandus Electric Company arc lamps, 
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Bryan-Marsh incandescent lamps, Commercial Electric Company 
dynamos and motors, Diehl Manufacturing Company direct-current 
fans, and Sumter Telephone Manufacturing Company telephones 
and switchboards. 


THE LUNKENHEIMER COMPANY, Cincinnati, Ohio, manu- 
facturer of brass and iron steam specialties and engineering appli- 
ances, reports that, owing to the unprecedented and growing de- 
mand for its products, it has again greatly increased its facilities, 
and is now in a position to guarantee reasonably prompt shipments. 
The company also reports that its foreign branches are increasing 
the export demand for these specialties, and the information is 
given that the company will shortly place some new specialties 
upon the market. These specialties will be listed in a complete 
catalogue, to be issued in the course of a few months. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., held 
its annual banquet on January 9. At this time a series of papers 
was read by the salesmen and heads of departments, dealing with 
origin, care and shipment of an order. The taking and shipping 
of an order would seem a simple matter. As developed by the 
papers read, it becomes evident that there is a large amount of 
care, Knowledge and thought necessary to properly handle an order 
to the satisfaction of an up-to-date supply house and of a wide- 
awake customer. The Electric Appliance Company has surrounded 
itself with a splendid organization and a bright set of men, and is 
rapidly forging ahead in modern business ways. 


THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD 
has, with its customary enterprise, reproduced an illustration from 
the household number of Collier’s Magazine, December 26, contain- 
ing a striking example of the universality of its advertising. This 
is a picture of Vice-Consul William Magelssen sitting in his office 
at Beirut, Syria. On the wall just back of him is a proclamation 
of the World’s Fair at St. Louis. Under it is a half-sheet card 
announcing the placing in service of the Twentieth Century Lim- 
ited, the twenty-hour train which “saves a day” between New York 
and Chicago, by the New York Central and Lake Shore railroads. 
This half sheet is found in the principal transportation offices of 
every country on the globe. 


THE NILES STEAM PUMP WORKS, 114-118 Liberty street, 
New York city, with works at East Cambridge, Mass., in its new 
general catalogue for 1904 shows a number of illustrations of dif- 
ferent types of direct-acting steam pumps for boiler-feeding, mine 
drainage, waterworks service, etc. The catalogue, which contains 
about 150 pages, also lists electric and belt-driven pumps, artesian 
well pumps, air compressors and ammonia pumps, both flywheel 
and direct-acting, jet condensers, relief valves, air and circulating 
pumps, wrecking pumps, vacuum pumps, sugar-house pumping ma- 
chinery, and, in fact, pumping machinery of every type and for 
every purpose found in engineering. This catalogue will be sup- 
plied free, upon request, to those interested. 


THE R. THOMAS & SONS COMPANY, East Liverpool, Ohio, 
with sales office at 39 Cortlandt street, New York city, in an at- 
tractive catalogue describes and illustrates high-grade porcelain 
insulators for high-voltage power transmission, and electric light, 
street railway, third-rail, underground trolley and telephone and 
telegraph lines. These high-tension insulators are made by the 
“glaze filling” process. The insulators constructed under this proc- 
ess are claimed to be thoroughly vitrified, and as they are made in 
separate parts of a uniform thickness, each part is thoroughly 
glazed; and with the extra layers of glaze used in firing them to- 
gether, a practically non-puncturable insulator is produced. This 
catalogue will be sent to those interested upon request. 


JORDAN BROTHERS, 74 Beekman street, New York city, elec- 
tricians and machinists, have ready for immediate shipment a large 
stock of new and second-hand motors, dynamos, fan motors, engines, 
pumps and exhaust wheels. This company also contract for all 
branches of electrical work, and make a specialty of marine engi- 
neering. The company are the sole agents for the Standard Lamp 
Company, manufacturer of the “Standard” electric lamp. A device 
of great utility manufactured by Jordan Brothers is an emery wheel 
device for turning commutators, without removing the armature 
from the dynamo or motor. The device is simple and can be 
applied to any ordinary dynamo or motor for turning the com- 
mutator, and saves the expense and delay of removing the armature 
and placing it in a lathe. Prices and sizes will be furnished by the 
company upon request. . 
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Our poor friend the horse seems unable to keep pace with 
urban developments. During the summer our sympathies are 
aroused on his behalf whenever the temperature becomes un- 
comfortably warm, and during the winter we feel for him on 
account of the cold. On the other hand, the automobile runs 
along, not caring for weather changes, and its immunity, by 
comparison, intensifies our pity for the beast. Then, too, city 
improvements call for better, smoother street pavements, and a 
slight fall of snow or sleet makes it almost impossible for the poor 


horse to get along; and, as a consequence, he delays and blocks 
traffic by mechanically driven vehicles of all descriptions. 
We may feel great satisfaction because the horse-car has 
disappeared almost completely within the past ten or twelve 
years, but it is to be hoped that during the next ten years a 
similar change will take place in the method of propelling all 
business vehicles. The horse is certainly ill-suited to our pres- 
ent city life. 
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THE OPPORTUNITY OF THE ERIE RAILROAD. 

The Erie Railroad Company controls a number of railway 
lines traversing one of the most desirable localities for suburban 
homes within reach of New York. It has spent thousands of dollars 
in advertising the advantages of this section of New Jersey, and it 
has induced thousands of people to move there; and one would 
imagine that the company would make every effort to satisfy 
its patrons, for certainly one commuter on the line is worth two 
prospective commuters in’ thé city... An examination of the 
Erie train schedules would lead the examiner to believe that 
this effort was being made; but from those who travel on the 
road one hears nothing but complaints. It is said that the 
During the severe cold weather the 
cars can not be heated, and frequently no attempt is made to 
run trains that are scheduled. 


trains are never on time. 


These conditions have pre- 
vailed every winter, but this winter they have been worse than 
ever, due, no doubt, to the giving out of the old locomotives 
and to the extreme severity of the weather. Matters have come 
to such a pass that mass meetings have been held in several 
towns, demanding a better service; and the officials of the 
road have replied by taking off twenty-nine trains. This, they 
say, will relieve the congestion at the Erie terminal and allow 
trains to enter and leave on time. It will also enable better 
equipped trains to be run, and breakdowns will be less fre- 
quent. Se a 
The Time to Electrify. 

_ Whether this move will satisfy the suburban resident we do 
not know; but the apparent condition of the motive power of the 
road suggests that this is a most suitable time to begin electrifi- 
cation. It is evident that new locomotives must be purchased. 
Why not decide upon electric locomotives? It is estimated in a 
recent paper by Mr. A. H. Armstrong that the alternating-cur- 
rent system of electric traction is not only cheaper to operate 
than steam, but the saving in expense pays a handsome profit 
on the cost of the equipment. This reason alone should be 
sufficient to make a decision in its favor. But examine for a 
moment the other benefits which would be secured: a faster and 
more frequent train service could be maintained. The dread of 
tunnels would disappear, and the trains would be clean and 
free from smoke. How could parallel roads operated by steam 
compete with the electric trains of the Erie, or how could the 
trolley lines, making at best an average of from twelve to fif- 
teen miles an hour, compete with an electric train running at a 
schedule speed of thirty or forty miles an hour? Would not a 
decision to electrify the suburban lines of the Erie not only 
retain all the present residents, but do more toward building 
up this business than all the money which has been spent for 
this purpose up to this time? It seems to us as if this were 


the psychological moment to decide upon electrification. 
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HOIST BY HIS OWN PETARD. 

An instructive incident occurred recently at a railway power 
station in Cardiff, Wales, when a disgruntled workman who 
had been discharged attempted to wreak vengeance on his 
former employer by crippling the power-house. Unseen by 
the watchman, he gained access to the room below the switch- 
board, in which were placed the regulating rheostats for the 
field circuits of the generators. He knew that if he opened the 
field circuits of the generators they would cease to operate; 
but he evidently knew little about the laws of electromagnets, 
and his little knowledge came near being his death. His first 
attempt to disconnect a field circuit was, unfortunately for 
him, suecessful—unfortunately, because he was probably very 
careful in this case; but that particular generator was not 
running. His next attempt was also successful, so far as 
opening the field circuit was concerned; but the second gener- 
ator was in operation, and either because the would-be sta- 
tion wrecker had become careless since nothing dreadful hap- 
pened in the first case, or perhaps because he didn’t know any 
better, he received the entire discharge of the field circuit 
through his body. The generator immediately stopped work, 
but so did the station wrecker, and he was found soon after by 
the station attendant unconscious and badly shaken up. 
Happily for himself he was not killed, though he has now to 
stand a charge of attempting to destroy property. 


Little Knowledge His Undoing. 

This is an excellent illustration of the danger of a little 
knowledge. A day laborer would probably have kept away 
from the wires entirely, or have attempted to break them by 
throwing somcthing against them. But this man had run wires 
for lamps, and, no doubt, in his opinion, was well versed in 
electrical science. He receives the reward for his temerity in 
the form of aching bones and a probable legal punishment. 
Attempts to interfere with the operation of electric stations are, 
fortunately, rare, due, no doubt, in some measure, to the 
wholesome respect entertained by the layman for all things 
electrical, a respect which, indeed, is shared as well by the 


expert. 


CAR HEATERS. 

A correspondent of one of the New York dailies believes that 
electric heaters are inferior to steam, because, as he puts it, 
the generation of heat by electricity is inadequate properly to 
heat a car on even moderately cold days, as well as being very 
expensive. Moreover, he says, that what heat is supplied by 
electricity is all forced from the car when the train approaches 
a station, by reason of both doors of the car being opened several 
seconds before the train is brought to a stop. In the latter re- 
spect, there is no reason for believing that air heated by steam 
is any more stable than that heated by electricity; and to heat 
a car properly is only a question of supplying current enough 
to the heaters, and furnishing a sufficient number of heaters to 
the car. Given the same amount of heat units, supplied to the 
car as electric current and in steam, the electric heater should 
be more effective, as by suitable design, it can be operated at 
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any temperature, while the temperature of steam pipes must 
be approximately that of the steam. 
ELECTRIFYING THE STEAM LOCOMOTIVE. 

One of our foreign contemporaries gives in its current issue 
a brief description of a traction system which it states is now 
being considered by railway officials of Switzerland, whose 
lines are at present operated by steam. As Switzerland has no coal 
mines, these railroads are entirely dependent upon imported 
coal, which is not only expensive, but the supply is not always 
certain. Switzerland has, however, numerous waterfalls avail- 
able for power purposes, and for some time past plans for 
utilizing certain of these falls for the purpose of operating her 
railroads have been discussed, and, indeed, some progress has 
been made toward their development. However, to transform 
the entire system of railways into electric would not only in- 
volve an enormous expense and necessitate the condemning of 
the steam locomotives and possibly a good many cars, but it 
would require a considerable amount of time to effect the con- 
version. The new system which is now being investigated seeks 
to avoid much of this expense and delay by retaining the steam 
locomotives. The use of coal is to be abandoned, and steam is 
to be raised by electric heaters placed in the locomotive boilers. 
This can be done without much expense, with but little change 
in the locomotive, and the addition of a few indicating and 
controlling instruments in the locomotive cab, and but little 
instruction will be needed to enable the present locomotive crews 
to handle their machines safely. 


Is the Scheme Feasible ? 

On first thought the suggestion seems absurd. Electrical 
energy is to be generated and distributed to the railroads, and is 
then to be degraded into heat and used in an inefficient machine. 
But it may be that there is enough water power available to 
make the enormous loss, due to the inefficiency of the systein, 
insignificant, and the scheme might do as a temporary expe- 
dient. The cost for the electrical energy at current prices might 
not be more than the interest on the electrical equipment, and 
if the water power can not be used in other ways, the waste of 
energy 1s not a permanent loss. On the other hand, while the 
electrical energy can be distributed to the trains cheaply enough. 
the inefficiency of the locomotives would probably make it neces- 
sary to deliver to them at least ten times as much energy as 
would be required by an electric locomotive, and of course the 


generating station and the line would have to be built with a 
view to meeting this condition. It is true that the station and 
line would be available when the electrically heated steam loco- 
motives were replaced by electric motors. A railroad power sta- 
tion must, in general, operate under unfavorable conditions, 
and these would not be much improved by the plan proposed, 
although the demand made by each locomotive on the station 
would be less variable than that of an electric train, as the 
heaters would be on all the time. A careful investigation may 
convince the officials that the system proposed is feasible, but 
this hardly seems likely. It may prove to be an instance where 
good enough is best, and therefore good engineering; but 
one can not help feeling that there should be a better soi ion. * 


me ae 


January 30, 1904 
EXPERIMENTS ON EDDY CURRENTS.' 
BY W. M. THORNTON. 


[-—-EXPERIMENTS ON MASSIVE CAST-IRON 
AND STEEL RINGS. 

The increased loss due to eddy currents 
at full load depends very much on the 
construction of the machine. It is greater 
with poles and pole-faces of high electrical 
conductivity than with cast iron, be- 
cause the circulation of the local eddies 
varies not only inversely with the specific 
resistance, but as the square of the perine- 
ability. It is for this reason that they are 
much greater in iron than in copper, for 
the ratio ?/p is 500,000 times greater for 
the former than the latter at ordinary flux 
densities. A comparatively small varia- 
tion of magnetization will therefore give 
rise to strong currents when they are per- 
mitted to flow. | | 

Before examining in detail the losses in 
a machine, it is well to know how eddy- 
current loss is related to hysteresis and 
copper losses in the most perfect case— 
that is, of a massive closed iron ring cov- 
ered with a uniform winding and excited 
hy an alternating current. For this pur- 
pose it is only necessary to measure the 
current taken and watts absorbed by the 
coil under different conditions of excita- 
tion and at different frequencies. Tests 
were made on two yoke rings, the hystere- 
sis loops of which have been determined 
by a special method independent of the 
influence of eddy currents in the core. 
Each ring was connected in turn first to 
the supply mains at a frequency of eighty- 
three, and then to experimental alterna- 
tors giving either eighteen or thirty-seven 
periods per second. 

When the frequency is high it is im- 
possible to work out the hysteresis loss 


from loops obtained by a slow cyclic proc- 


ess, but when the magnetization is less 
than saturation the eddy-current and 
hvsteresis losses can be separated by con- 
sidering the latter to be proportional to 
the rate of change of the induction—that 
is, for low values to the exciting current 
—and the former to its square. Thus, if 
w represents the total watts less the cop- 
per loss it can be written 

w=aitd?, 
where a is the watts lost by hysteresis per 
ampere and b those lost by eddy currents 
per (ampere)?. a and b can be found 
from two readings: 

w=ai +b, 


W= ai tb i; 


! Pa ‘>r read before the Newcastle local section of the 
Bricish In: tion of Electrical Engineers, December 
14. Abrid, $from the London Electrician. 
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At the higher frequency the greatest 
value of b fur the steel ring is twenty-five 
watts per (ampere)*, and of a 31.6 watts 
per ampere, but these coefficients vary with 
the saturation, and should be determined 
from adjacent values for the whole range 
of excitation. 

Much difficulty was experienced with 
the cast-iron ring in getting consistent 
readings. This was found to be due to the 
retentiveness of the iron. The highest 
alternating voltage available in the labora- 
tory is 100, and not having a suitable 
transformer the greatest current reached 
at the highest frequencies was 0.67 am- 
pere. The power-factor was found by the 
oscillograph and the watts calculated, but 
there is little practical interest in these 
very low magnetizations. Typical oscillo- 
grams are given in curves I and IH (Fig. 
1). 

It is interesting to compare the behavior 
of the two rings. The area of the iron 
ring is 2.25 times that of the steel. Its 
permeability is about one-half; the ratio 
of the turns on the windings is as 1.285 
to 1. The inductance of a coil with a 
laminated core being 

L=4r T A p/l, 
where T is the total turns, A the cross- 
sectional area of the core, » ite perme- 
ability, and 7 its mean length, the corre- 
sponding inductance of the iron ring is 
2.84 henries, which is 1.44 times that of 
the steel. The resistance of the “iron” 
coil is 2.9 ohms, that of the steel 1.9. 
These are too low to affect the impedance, 
and the inductance would with laminated 


cores be in the ratio of 1.44 to 1. They 
~ are actually 5 to 1. 
TABLE I. 
Cast Cast 
E Iron. Steel. 


Mean permeability from loops. |u, =260 | 520 


Calculated inductance......... 2 84 1.98 
Observed iinpedance.......... 149 30.58 
Resistances of windings....... 2.9 1.9 
PTOQUCNCY nanan ties teas deans 83.5 83.95 
Observed inductance.......... 0.445] 0.058 
Actual permeability of cores as 

A WO) Cine eis nt era be ews a#y=40 | 19.8 
Rationi Macha oe ance vetted 5 26.3 
FPrequeney. casa sev dasVeersaias , 7 13.: 
Observed impedance.......... 132 18.1 
Observed inductance.......... 0.57 0.034 
Ws 8 Ole nee ed E ETE T E ` l5 11.7 
Ratio (i Harerio riari rian | 5.05 | 44.5 


Table | shows how the cores are affect- 
ed and their magnetic properties inverted 
bv the action of the eddy currents. 

Cases of solid cores exposed to alterna- 
tions of this kind are rarely met in prac- 
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tice, but it is common to find a solid 
frame-work carrying a flux density less 
than saturation exposed to alternations of 
rapid frequency and considerable ampli- 
tude, as, for example, in the magnetic cir- 
cults of alternating-current machines. 
Some effects of these oscillations have been 
given in a former paper, and the tests 
made on the Hastings plant show that 
they are present under the best conditions 
of practical working. To imitate such 
cases, I placed an alternator in series with 
a continuous-current generator across the 
coil windings, obtaining curves III and IV 
(Fig. 1). In the larger of the two with 


= 100 volts alternating superposed upon 100 


volts continuous, the effect of the core in 
distorting the voltage wave is seen as a. 
third harmonic. The current variation 
has an amplitude of about twelve per cent 
of the mean reading and seventeen per 
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Fie, 1.—OSCILLOGRAM CURVES. 


cent when the continuous voltage is re- 
duced to fifty. The maximum disturb- 
ances of field currents observed in prac- 
tical working were twenty-two per cent of 
the steady value in single-phase, fifteen 
per cent in three-phase machines, the aver- 
age being about ten per cent. The ring 
experiments (table II), therefore, closely 
approximate to the conditions of practice, 
and it may with reason be inferred that 
the losses will be in much the same ratio 
and of the same order of magnitude in 
similar yoke rings and magnet cores. 
To separate the continuous from the 
alternating-current components, the oscil- 
lograph records were necessary. The am- 
meter reads v (I + isin 6)?, and by know- 
ing the relative values of i and I from 
ihe curves, their average values can be 
separated. Thus when the ammeter read 
26.8, twenty-four was continuous and 4.08 
alternating. The combined voltage was 
taken with an electrostatic instrument. It 
is seen that the intensity of the continu- 
ous magnetization is so great that the 
hysteresis loop is closed for the range of 


168 ELECTRICAL REVIEW 
TABLE II. 
Continuous | Alternating | Combined vg aa Waa | Gas 
\ 
52.2 1033 m 86 15.4 853.4 485 
100 100 | 138 86 26.8 2,410 65 
H H Hysteresis . Watts Eddy-current 
Continuous. | Alternating. Vatts. ri. Eddy Current.; Per Cent. Watts perc. c. of Core. 
89.6 10.4 3.5 690 180 12.1 055 
156.2 26.6 0 2,080 230 


alternating current employed. There is, 
nevertheless, a wave of magnetization ac- 
companying each reversal of the alternat- 
ing component, which, though the perme- 
ability is comparatively small, still entails 
a certain loss in the core, amounting in 
the second case of table II to 330 watts, 
or 13.65 per cent of the whole energy 
dissipated, and in the second case, when 
the permeability is slightly greater, to 
twenty-one per cent. 


II—TESTS OF CONTINUOUS AND ALTERNAT- 
ING-CURRENT MACHINES. 


From these results it can be concluded 
that if in any machine the field current 
shows a synchronous variation, caused by 
armature reaction, of about ten per cent, 
there will be a loss in the core by eddy 
currents which will be a large fraction of 
the total losses in the machine. 

In the experimental machine tested the 
total volume of the two magnet cores and 
yoke is 30,000 cubic centimetres, all of 
which is exposed to varying magnetiza- 
tion, though not of the same amplitude. 
Running it as a shunt motor, light, and 
varying the speed, the eddy-current loss 
at 1,150 revolutions per minute is found 
to be 480 watts. Now, the energy lost in 
an iron core varies as the square of the 
alternating ampere-turns applied to it, but 
the secondary voltage in an exploring coil 
about the core is proportional to the pri- 
mary ampere-turns. By measuring the 
exploring coil voltage under various con- 
ditions of working, the magnetic move- 
ments producing eddy currents within the 
core can be gauged. A few results were 
obtained in this way by means of a hot- 
wire galvanometer placed across the series 
turns. When the brushes were central, 
very little deflection was observed. They 
were, therefore, moved backward until 
commutation took place in the fringe 
from the trailing tip and slight sparking 
was visible. They were fixed in this posi- 
tion during the tests. The disturbing in- 
fluence of the armature current was seen 
by the great increase in the square of the 
ratio of deflections with load when the 
fields were weakened. The deflection ob- 
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tained when the machine was running 
light as a motor with the brushes forward 
to the same angle that they were pre- 
viously backward was 6, = 8.2, with an 
armature current of nine amperes. The 
figures in the last column give the relative 
eddy-current losses in a loaded generator 
to those in a motor running light, which 
are given above. 

It is difficult to imagine a loss of 2,300 
watts by eddy currents in a ten-kilowatt 
machine even with the brushes far back- 
ward. The last column of figures must 
stand for what it is worth as a test of the 
method, but it was thought well to devise 
another, and the method finally adopted 
was to pass an alternating current through 
the series windings and to measure the 
power at different currents or frequencies. 
See table ITT. 
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be pointed out that the loss in the solid 
frame—viz., 480/30,000, or 0.016 watt 
per cubic centimetre—is not widely dif- 
ferent from that obtained in table II, 
from the experiments with alternating 
currents on cores already saturated. 


III—OSCILLOGRAMS OF MAGNETIC FIELD 
DISTURBANCE BY VARIATION OF 
ARMATURE REACTION AND RELUC- 
TANCE. 

It has been shown that large eddy-cur- 
rent loss can take place in the magnet 
frames of both continuous and alternat- 
ing-current machines. In the latter class 
the chief source of the loss is, no doubt, 
variation of armature reaction; but in 
the former the conditions have been gen- 
erally thought to reach a steady state, or 
one in which the magnetic movement is 
confined to the armature teeth or pole- 
faces. 

There are in continuous-current ma- 
chines four possible sources of disturb- 
ance; the first and most important at light 
load being imperfect centering of the 
armature or adjustment of the air-gaps. 
The second is the variation of reluctance 
caused by the teeth of the armature mov- 
ing across the pole-face. The third is the 
slight peripheral shift of the cross-mag- 
netizing belt to and fro during commuta- 


TABLE III. 
A i % £ 2s 
3 $ 8 s a 6s b ae 
= R. = 3 à ze Zs oS 
> g a 5 ü Z3 aa EA 
4 ° SF T Az 
86 41.4 2,800 64 4,554 69.8 1,975 255 7.7 
56.8 26.2 900 60 2,882 28.0 790 82 9.6 
48 17.75 468 61 1,952 12.8 363 92.2 3.9 
25.5 11.9 220 72 1,310 5.6 168 51.4 8.18 
18.25 8.05 115.5 78 885.5 2.6 74.5 38 4 1.94 
12.1 5.27 50 2 T 579.7 1.1 81.9 17.2 1.85 


Applying the previous method of sepa- 
rating hysteresis and eddy-current loss, 
the three components have been worked 
out. It is reasonable to suppose that in 
this case practically all the eddy cur- 
rents circulate in the solid frame, for it 
is certain that those in the laminated 
armature are exceedingly small com- 
pared with the circulation in the solid 
core around which the magnetizing coil 
is placed. According to this table, it 
takes about 2,000 ampere-turns applied 
to the coil at a frequency of eighty-three 
to produce eddy-current loss comparable 
with that observed in a motor running 
light, but since the loss varies as the 
square of the frequency, it would take 
only 13.8 ampere-turns to produce the 
same effect at a frequency of 1,000, 
which is that of commutation. It may 


tion ; and the last the variation of reaction 
sct up by a rise and fall of armature cur- 
rent, caused by phase swinging or uneven 
turning moment of the engine. 

(To be continued.) 


Class of 1893, Massachusetts Insti- 
tute of Technology, Boston, Mass. 

The class of 1893, Massachusetts In- 
stitute of Technology, has issued its fourth 
and decennial catalogue. ‘This contains a 
short contribution by President Henry S. 
Pritchett, discussing the institute’s pres- 
ent position and its future problems, with 


a brief account of the changes brought 
about in ten years. The greater part of 
the catalogue is given up to a record of 
the members of the class. 

These catalogues are of great mterest to 


not only the alumnus, but also to the out- 


sider. 
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CARE AND MAINTENANCE OF STORAGE 
BATTERIES—Il. 


BY EDWARD LYNDON. 


BUCKLING. 


Primarily buckled plates are caused by 
unequal current densities on different por- 
tions of the same plate and by excessive 
formations of sulphate. That there are 
numbers of causes which contribute to the 
condition of unequal current densities is 
evident. l 

First—This may come about in the 
manufacture of the plates, where more 
active material is put on one side of a 
plate than the other, or the character of 
the active material may be different on 
different portions of the plates, or differ- 
ences in the formation of the plate may 
give rise to all the conditions necessary 
to buckle. However, there are compara- 
tively few buckled plates that can be at- 
tributed directly to the process of manu- 
facture, and the cause will usually be 
found elsewhere. Local action may dis- 
charge a portion of a plate, forming sul- 
phate in patches or spots, and provided 
this affected area penetrates the plate to 
any depth, until it is in an irreducible 
state, this portion will become worthless, 
and in addition to doing no work will 
result in different current densities on 
the plate tending to distort it. This ap- 
plies with equal truth to plates that are 
continually discharged to such an extent 
that deep and excessive sulphate is formed, 
and if this sulphate is not uniformly re- 
duced over the entire plate on the follow- 
ing charge there is a tendency for such 
plate to buckle. More buckled plates 
probably result from this excessive dis- 
charge than from local action, as the 
formation of sulphate by local action is 
more or less a self-limiting action, for as 
soon as the active material in contact with 
the substance causing local discharge is 
turned into sulphate, there ceases to be 
any further action and the affected area 
is small. 

Excessively high rates of discharge can 
readily cause buckling, due to the fact 
that the current can not distribute itself 
over the plate surface uniformly. This 
is true of course with normal rates, but 
in this case there is sufficient metal in the 

body of the supporting and conducting 
element to distribute the current fairly 
Well, and the drop between the conducting 
lug and the furthest portion of the plate 
is too small, when working within the 
maximum normal rate, to cause apprecia- 


ble differences in current density in dif-: 


ferent portions of the plate. 
If, however, plates are subjected to ex- 
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cessive charge or discharge rates the dif- 
ference of resistance from the conducting 
lug to different portions of the plate will 
result in varying current densities over 
the plate surface and this will cause un- 
equal action. 

A buckled plate, however, is not a 
source of trouble unless it has buckled to 
such an extent as to come in contact with 
other plates in the cell. Some plates 
after they have been in service for a short 
period take up a position termed their 
permanent set; that is, they become slight- 
ly distorted but seem to keep this set posi- 
tion and apparently no further distortion 
takes place under normal battery condi- 
tions. This is due, evidently, to mecham- 
cal strains existing in the plate from its 
manufacture, and the active service dis- 
torts the plate in a direction to relieve the 
strain. 

It appears, however, that this tendency 
to change from the original straight posi- 
tion would be further augmented with 
continued action, as the resulting walls 
of acid on either side of the plate will not 
be of the same thickness, which changes 
the resistance, the result being that one 
side of the plate will do more than its 
share of work, since the resistance from 
that side to the next plate has been re- 
duced. So long, however, as a plate of 
this kind or one slightly buckled is sepa- 
rated from other plates in the cell no 
trouble will result, and to all purposes the 
action of the cell is normal in every way. 

When plates have become so distorted 
as to become troublesome, it is necessary 
to put them through some straightening 
process; some plates can not be straight- 
ened, these of course must find their way 
to the junk pile and new plates substi- 
tuted. In the straightening process the 
pressure should be uniform and applied 
slowly, the use of blows for straightening 
plates will send them to the junk pile be- 
fore their time. 

If the buckled plates are of small size 
and each of the plates making up the ele- 
ment is burned to a cross-bar, flat pieces 
of wood should be inserted between the 
plates and boards on the outside, the 
whole being put in a big letter-presa or 
the like and then the pressure slowly ap- 
plied. 

In large cells, in which the plates are 
burned to a bus-bar, it will be found nec- 
essary to cut out the buckled plates and 
remove them from the cells. Such plates 
may be straightened by placing them be- 
tween two smooth, flat-faced surfaces and 
the pressure applied by pulling the sur- 
faces together with bolts and nuts. 

Buckled plates are easily detected when 
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making inspection, and when buckled so 

far as to come in contact with other plates 

at once form an internal short-circuit. 
INTERNAL DISCHARGE. 

Local action is due to the presence of 
foreign metals in the electrolyte, and, as 
before stated, it is to an extent a self- 
limiting process on account of the con- 
version of the active material with which 
the foreign substance comes in contact, 
being converted into lead sulphate, that 
is, this spot of active material in contact 
is discharged, forming the sulphate and 
thus stopping further action at this point. 
However, some substances are carried back 
and forth in the electrolyte with each suc- 
cessive charge and discharge, the cumu- 
lative action in such cases may be serious. 

For local action to occur there must 
exist a difference of potential between the 
two members forming the local circuit 
great enough to decompose the electrolyte, 
and it follows that the local action will 
be greater or less depending upon the dif- 
ference of potential between the active 
material and the substance in contact 
therewith, this will vary of course with 
different metals, but it is hardly in the 
province of this article to tabulate the 
metals in the order of their activeness 
when in contact with active materials im- 
mersed in dilute sulphuric acid. No for- 
eign substance in a cell can help it, and 
precautions should be accordingly taken 
to prevent their occurrence. It may be 
worth while to note that the positive is 
subject to practically no troubles from 
local action, the negative plate, however, 
is extremely sensitive in this respect. 

With the present manufacture of plates 
and with good quality of brimstone acid 
no particular troubles from local action 
should be encountered, provided the cells 
be kept free from all foreign substances. 
Internal short-circuits may be formed by 
foreign substances getting into cells and 
bridging positive and negative plates, or 
by plates buckling until contact is made 
with other plates in the cell. Short-cir- 
cuits may also be formed by dislodged 
active material wedging between plates or 
by growths on the surface of the active 
material which may be sufficiently great 
to joint two plates electrically. The sedi- 
ment in the bottom of the jars or tanks 
may rise to such a height as to bridge 
positive and negative plates and thus 
cause a short-circuit. No matter to what 
source the short-circuit is due, the first 
remedy is to remove the cause, and if it 
be due to buckled plates the remedy has 
already been outlined. If the short-cir- 
cuit is caused by lodging of any substance 
between the plates or by growths from one 


170 


plate to another, the substance or growth 
should be removed by means of a strip of 
wood or hard rubber. If the short-circuit 
be one of extremely low resistance the 
passage of current will be excessive, and 
in some instances has been sufficient to 
burn away the short-circuit path and in- 
cidently those portions of the plate sub- 
ject to high current flow. 

If the short-circuit be one of compara- 
tively high resistance the action on the 
cell may be very slow and perhaps will not 
manifest itself for some days. In all 
cases, however, the effect of short-circuits 
is to discharge the plates and form sul- 
phate. The most prolific cause of short- 
circuits is dislodged active material wedg- 
ing between the plates. Some of the active 
material may in time break away from 
the supporting frame because of excessive 
expansion and if this material lodge be- 
tween the plates the short-circuit is 
formed. 

Shedding, formation of growths and 
blistering of active material are due to 
the combined action of gases evolved on 
charge as well as to the expansion of the 
material. If the charge rate be high, 
the evolved gases are liberated with such 
rapidity that they urge some of the active 
material out, and this taken in combina- 
tion with the weakened structure of the 
material from continued changes in vol- 


ume cause it to blister or shed. 
(To be continued.) 
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Sun Spot Changes and Their Dan- 
gerous Electrostatic Influences 
Upon Chemical Explosives and 
Inflammable Gases. 

At the meeting of the New York branch 
of the Society of Chemical Industry, held 
at 108 West Fifty-fifth street, New York 
city, January 22, 1904, a paper by Mr. 
Edward Durant on the above subject was 
read. We quote some of the author’s in- 
teresting conclusions: 

“It has long been known that there 
is an unmistakable (though unexplained) 
connection between the spottedness of the 
sun's surface, static or magnetic storms, 
and the Aurora Borealis or northern 
lights; and in all these static electricity 
plays a prominent part. 

“These spots are liable to appear at 
any time of the night or day, and at 
any time of any year, in a greater or less 
degree, but we are sure to observe them 
on an average about every eleven years, 
when they are at a maximum. They are 
then liable to last at times from an hour 
to several weeks or months. Their static 
influence is much greater during winter 
months, when a clear atmosphere prevails. 
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“When sun spots appear in size or num- 
bers sufficient to influence electrostatic ef- 
fects on this earth, they are liable to dis- 
turb all kinds of electrical apparatus in 
service, without any exception. 

“Static electricity is one of the best 
detonators extant, and it can be readily 
generated on one’s person, under certain 
conditions, by the mere act of walking. 
The body is then immediately transformed 
into a large Leyden jar, fully charged 
and ready to do mischief just as soon as 
the hand reaches out to touch the ex- 
plosive. 

“A ship having on board a cargo of 
chemical explosives or volatile oils from 
which explosive gases emanate is sailing 
in a dangerous realm when confronted 
with that peculiar electrostatic phenome- 
non known to mariners as St. Elmo’s Fire, 
corposant or Helena, which is an illumi- 
nation at night of these electric charges 
or discharges from the tops of the masts, 
ends of the yard-arms, bowsprit and all 
points. Their presence is a good caution- 
ary signal warning us against the possi- 
bility of an immediate explosion on board 
if great care is not exercised. 

“For example, if we allow the captain’s 
wife to occupy a stateroom in close 
proximity to where explosive gases are 
emanating from a cargo of volatile oils, 
she will generate considerable static elec- 
tricity the moment she combs her hair; 
and if the mixture of air and gas is in 
the right proportions, the sparks from 
the rubber or celluloid comb are lable 
to cause an explosion; and we all know 
what the result will be. 

“A cat’s back, no doubt, is highly elec- 
tric during these disturbances of the sun, 
and it is reasonable to assume that if a 
cat went through a comparatively small 
hole quickly, while in pursuit of a rodent, 
the rubbing of his back on the top of 
the orifice would generate considerable 
static electricity, which would be liable to 
explode gases. All this suggests the ad- 
visability of having only short-haired men, 
women, children, cats and dogs on board 
such ships, or anywhere in proximity to 
explosives. 

“The scope of electrostatic influences is 
wide. It includes botany, and the fol- 
lowing information might lead to one ob- 
taining a good automatically electrostatic 
sun spot signal device. 

“The carnivorous plant commonly 
known as the Venus flytrap (Dionea 
muscipula) closes its trap immediately it 
is placed in a strong electrostatic field, 
and it soon returns to its normal position 
when relieved from this static influence. 
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“Possibly by cultivation botanists will 
be able to produce these plants much more 
sensitive to this peculiar influence, when 
they will be of great value by virtue of 
their signaling to us automatically the 
presence of that highly interesting force 
known as atatic electricity.” 
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The Independent Telephone Associa- 
tion of Wisconsin. 


The annual convention of the Inde- 
pendent Telephone Association of Wis- 
consin will be held at Milwaukee, Wis., 
on February 10 and 11. The Wisconsin 
association is one of the strongest of the 
state organizations, and its meetings have 
always been very successful. The ques- 
tion of an independent exchange in Mil- 
waukee will be taken up and plans formed 
for carrying out the enterprise. Other 
matters of importance to Wisconsin com- 
panies will be discussed, and an effort 
will be made to secure the cooperation 
of all companies in the state dealing with 
these problems. 

A number of prominent telephone men 
from neighboring states will take part in 
the proceedings. 

Telephone manufacturers and supply 
houses are making arrangement to exhibit 
apparatus. 

The convention headquarters will be at 
the Hotel Pfister, and the sessions will be 
held in the hotel convention hall. 

The officers of the association are Rich- 
ard Valentine, Janesville, president; 
H. G. Slater, Waupaca, vice-president, and 
H. C. Winter, Madison, secretary and 
treasurer. 
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A Fine Exposition Calendar. 
The passenger department of the St. 


Louis & San Francisco Railway has pre- 


pared a splendid art calendar, present- 
ing in allegorical illustrations the devel- 
opment of the Louisiana purchase. The 
illustrations are in color and are well exe- 
cuted. The calendar background is a re- 
production of bas-relief in gold. On the 
back of each leaf of the calendar is the 
historical relation of the illustrations. 
This calendar is published for the bene- 
fit of the “Frisco system.” In addition 
to the calendar there is a sheet showing 
the details, in colors, of the official ground 
plan for the World’s Fair, and a map of 
the city of St. Louis, showing the street 
car lines and location of the fair grounds. 
There is also a map showing the outlines 
of the Louisiana purchase from France 
in 1803, and the Frisco and Rock Island 
systems. 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY—IX. 


NOTES OF PROGRESS IN EUROPE AND 
AMERICA. 


BY JOHN B. C. KERSHAW. 


Electrolytic Alkali and Bleach Processes in the 
United States. 

E. Hart in a paper prepared for read- 
ing before Section II of the Berlin 
chemical congress in June, 1903, and 
printed in the advance reports, gave some 
very interesting figures and details rela- 
tive to the progress of the electrolytic 
bleach industry in America; and the fol- 
lowing abstract of the electrochemical por- 
tion of Mr. Hart’s paper will doubtless 
prove of value to some of the readers of 
the ELECTRICAL REVIEW. 

The Castner Electrolytic Alkali Com- 
pany is stated to have had 540 cells operat- 
ing up to April, 1902, and to have in- 
creased the number to 1,620 since that 
date; 162 cells of this total being always 
stopped for repairs, etc. The aggregate 
output of the 1,460 cells in constant work 
is thirty tons of caustic soda and sixty-six 
tons of bleach per day. 

The Acker Process Company com- 
menced manufacture in 1899 with forty- 
five cells, and is understood to have in- 
creased ita plant since that date. The 
present estimated production is, however, 
only five tons of caustic soda and eleven 
tons of bleach per day. This company has 
had much trouble with the Niagara board 
of health, owing to escapes of chlorine, 
but Hart states that after much expendi- 
ture of time and money the chemists of 
the company have overcome this difficulty. 
The chlorine from the Acker cell, how- 
ever, 1s said to be absorbed slowly by lime, 
and it does not readily produce a high 
strength bleach. 

The American Alkali Company oper- 
ated 120 cells of the Rhodin type at Sault 
Ste. Marie from January, 1901, to Sep- 
tember, 1902, but the works were not 
a success financially, and the plant is 
now shut down. 

The Dow process at Midland, Mich., 
is reported to be producing chlorine by 
electrolysis of a natural brine, in a dia- 
phragm type of cell. In the Dow cell 
ferric hydrate functions as the diaphragm, 
the formation of this product being due 
to the reaction between ferric chloride and 
sodium hydrate. The ferric chloride is 
produced in the cell by the action of free 
chlorine on iron. The caustic hydrate 
produced in this process is run away as 
a waste liquor, only the chlorine being 

utilized, and this plan is said to be fol- 
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lowed in several of the American elec- 
trolytic bleach works. The plant at Mid- 
land was doubled in 1902, and it is now 
stated to be producing forty tons of high 
strength bleach per day. Steam power 
is used for generating the electric current. 

The Le Seuer process and cell, started 
at Rumford Falls in 1894, is another dia- 
phragm process. It was operated for many 
years with moderate success, but accord- 
ing to Hart the plant at Rumford Falls 
has been stopped, and the Le Seuer cell 
is now only used for producing hypo- 
chlorites for bleaching purposes in a num- 
ber of small pulp mills. 

The Roberts Chemical Company is 
stated to be using 500 horse-power in 100 
cells of the Roberts type at Niagara Falls 
for electrolysis of potassium chloride. The 
anodes and diaphragms of this cell are 
of peculiar structure and materials, an- 
thracite coal and silicate of soda being the 
chief constituents of these parts of the 
cell. The chlorine from the anode com- 
partment of the cell is burned with the 
hydrogen produced at the cathode, and 
pure hydrochloric acid is obtained in this 
way. Hart states that this factory is not 
yet a commercial success. ‘The paper 
closes with statistical tables showing the 
growth of the alkali and bleach industry 
in America, as reflected by the diminish- 
ing imports of these two chemicals from 
Europe. The paper was read by Mr. G. D. 
Plunock, of Syracuse, at the session of 
Section II, on Thursday, June 4, but the 
writer, though present in Berlin, was un- 
able to attend this meeting and he is 
unaware whether any discussion followed 
the reading of the paper. 


Steel Production by the Heroult Process. 


The well-known French clectrochemist, 
P. Heroult, has contributed to a recent 
issue of Electrochemical Industry an il- 
lustrated article upon electric steel pro- 
duction by his own process, which deserves 
attention and comment. The writer had 
the pleasure of meeting and conversing 
with M. Heroult, in Berlin, in June, 1903, 
and he then learned personally that some 
portion of the power at Le Praz, in 
France, was being applied to the electro- 
metallurgical production of steel from 
waste scrap and pig iron. At that time 
M. Heroult was unwilling to allow de- 
tails of his procedure to be published, but 
doubtless the fact that every other in- 
ventor and experimenter in this branch 
of electrometallurgy has followed exactly 
the opposite policy has caused M. Heroult 
to repent of his attitude, and has Jed him 
to publish a very interesting, though 
short, description of his experiments and 
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results at Le Praz in an American jour- 
nal. 

The early trials for the production of 
steel in the electric furnace at Le Praz, 
in 1899, arose out of the design of a new 
form of furnace for making ferrochromi- 
um alloys; the special feature of this fur- 
nace being the use of two carbon elec- 
trodes, from which the current passed to 
and from the molten metal. The furnace 
itself thus became simply a container for 
the molten metal, and ceased to function 
as one electrode for the current. The only 
difficulty in working this type of furnace 
was the regulation of the arcs, and this 
difficulty was overcome by Heroult by use 
of a third or subsidiary electrode. The 
form of this furnace used for steel pro- 
duction is covered in and is built on rock- 
ers, 30 that its contents may be discharged 
by simple tilting, an hydraulic ram being 
used for this purpose. Originally the cast 
iron used for charging this refining fur- 
nace was also produced by an electrother- 
mal process, 250 tons having been smelted 
from the ore at Le Praz. But this prepa- 
ration of the raw material for tool steel 
has been given up, and all the surplua 
energy and power at Le Praz are now 
devoted to the more important and profit- 
able conversion of pig iron into tool steel. 
Scrap iron either alone or mixed with 
pig iron, preferably in the molten state, 
is charged into the furnace just described, 
and is covered with a layer of artificial 
slag. It is then submitted to the action 
of the two arcs, and the slag is used to 
“wash out” the impurities of the raw iron. 
The slag first placed in the furnace may 
be poured away, and a second layer of 
slag or flux of different composition, if 
so desired, placed over the molten metal. 
By adding carbon and other ingredients 
perfect deoxidation can be obtained, and 
according to Heroult the steel made by 
the process holds the record for purity. 
The aggregate amount of steel made by 
the Heroult process up to date is stated 
to be 1,500 tons, of which 300 tons were 
produced in Sweden by the Aktiebolaget 
Heroult Elektriska Stal. The process is 


also about to be adopted at a large iron- 
works, where the electrical energy will be 
generated by a gas engine, using blast- 
furnace waste gases. (This is a speedy 
fulfilment of the writer’s prophecy, con- 
tained in the note on electric iron and 
steel processes, published in the ELEC- 
TRICAL Review of January 9, 1904.) The 
present output of steel by the Heroult 
process in France is six to seven tons 
per day, and about the same amount ia 
being produced in Sweden. When the 
new plant operated by blast-furnace gases 
is completed, the output is expected to 
reach 150 tons per twenty-four hours. 
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The New Station at Dartmouth, England. 


the coast, a new electric light station 

has been installed on the river Dart 
by the Urban Electric Supply Company, 
Limited, of Dartmouth. ‘The resident en- 
gineer at Dartmouth is Mr. G. E. Smith, 
while the consulting engineers and con- 
tractors for this installation are Messrs. 
Edmundson’s Electricity Corporation, 
Limited, of Westminster, London. The 
boiler plant consists of two Babcock & 
Wilcox boilers, having a heating surface 
of 2,436 square feet, fitted with super- 


D THE southern part of England, near 


By Frank C. Perkins. 


volts. The balancers and boosters are 
also Parker machines, which are coupled 
to a common shaft, as noted in the back- 
ground in illustration, Fig. 1. These ma- 
chines were installed by the Edmundson’s 
Electricity Corporation, Limited, London, 
while the switchboard and battery panels 
were supplied by Charringtons. The main 
switchboard at the Dartmouth electric sta- 
tion is shown in Fig. 2, and consists of 
seven panels, two of which are held in 
reserve for mounting the instruments and 
switches which may be necessary as the 


serve, for regulation and for taking care 
of the peak of the load. 

The boiler plant has been equipped with 
Meldrum mechanical stokers, of the Ko- 
ker type. The south end of the building 
is mostly constructed of corrugated iron 
to allow for extension, as all of the north- 
ern side is taken up by the necessary 
offices, test room, stores and workshops, 
and provision has been made for an econo- 
mizer, which has not as yet been installed. 

The Dartmouth station is now supply- 
ing 219 consumers with incandescent 


Fie. 1.—ENGINE AND GENERATOR Room OF DARTMOUTH ELECTRIC STATION, ENGLAND. 


heaters of 280 square feet, together with 
two Halls compound pumps. The boiler 
room is also provided with a Chevalet 
Boby heater detartariser. The engine room 
is illustrated in Fig. 1, and is equipped 
with two Belliss & Morcom compound en- 
gines, having a capacity of 270 brake- 
horse-power. Each of these engines has 
directly coupled to it and mounted on the 
same base a Parker bipolar direct-current 
dynamo. These machines were construct- 
ed for a capacity of ninety-five kilowatts 
and supply a continuous current of 530 


plant is enlarged. The wattmeters are 
mounted near the base of the switchboard, 
and above them the various switches and 
ammeters, voltmeters and rheostat wheels, 
together with two main circuit-breakers, 
as noted at the left. 

The Dartmouth plant is provided with 
a storage battery installation as shown in 
Fig. 3, consisting of twenty-one-plate ele- 
ments mounted in glass cells and placed 
on separate insulated bases. The accumu- 
lators were furnished by the D. P. Bat- 
tery Company, and are utilized as a re- 


lighting service, equaling a total of 6,584 
lamps of eight candle-power each, with 
another of fifty consumers equaling 1,200 
eight-candle-power lamps to be connected 
to the distributing mains. The town of 
Dartmouth is lighted with ten Johnsons 
& Phillips 1,000-candle-power are lamps 
and 150 incandescent lamps of twenty-five 
candle-power and fifty candle-power each, 
and also with eight one-ampere Nernst 
lamps. The Guild Hall and other public 
buildings are also connected. Submarine 
cables from the Dartmouth plant are laid 
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across the bed of the river Dart, the cables . 


being constructed by Callender & Com- 
pany. The laying of the submarine cables 
was necessary in order to supply con- 
sumers at Kingswear with electric current 
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present time is supplying current for a 
large number of lamps at the new naval 
hospital. The company wires consumers’ 
premises free of all initial expense, 
charging a small rental per quarter, and 


Fic. 2.—SwiTCHBOARD AT DARTMOUTH PowWER-Hovusk, ENGLAND. 


for arc and incandescent as well as motor 
service, and also the public lighting which 
has been secured by the Urban Electric 
Supply Company, Limited. The new 
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in the smaller houses the company does 
the necessary wiring free of all cost, sup- 
plying the current through prepayment 
meters. This system, it is claimed, gives 
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Fic. 3.—STORAGE BATTERY PLANT AT DARTMOUTH STATION, ENGLAND. 


naval college now in course of erection 
at Dartmouth and about completed will 
require current for from 7,000 to 10,000 
incandescent lamps of eight candle-power 
each, while the Dartmouth station at the 


every one the opportunity of enjoying the 
numerous advantages of electric light, 
and induces a great many to utilize this 
service who would not go to the expense 
of wiring their houses if they were required 
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to do so themselves. The prepayment me- 
ters ensure the prompt payment for the 
lighting service, and it is stated that the 
income has been sufficient to satisfy the 
corporation for wiring the various build- 
ings at its own expense. It is interest- 
ing to note that in England a very much 
larger number of incandescent lamps are 
utilized of eight candle-power than of six- 
teen candle-power, which is also true to 
a very large extent in the various coun- 
tries on the continent of Europe, while 
in America the sixteen-candle-power lamp 
is standard and is more extensively used 
than those of lower candle-power. 

It is also interesting to note the fact 
that in England the bipolar dynamo is 
still being installed in even the latest light 
and power stations of small and modern 
size, directly connected to high-speed ver- 
tical engine. This practice is not com- 
mon in any other country in Europe, while 
in America the bipolar machine has been 
almost entirely replaced by multi-polar 
dynamos. The latest practice in the United 
States has been to utilize slow-speed en- 
gines direct-connected to large alternators 
and direct-current machines for central 
station work; although the present in- 
terest taken in the steam turbine, its won- 
derful economy and small space required, 
may soon bring again into use the high- 
speed electrical generator, particularly on 
account of its low cost as compared to the 
slow-speed machines. 


The World’s Fair Bulletin for 
January. 

The World’s Fair Bulletin for January, 
1904, published at St. Louis, in the in- 
terest of the Louisiana -Purchase Exposi- 
tion, contains a number of interesting 
articles relating to the progress of work 
at the exposition grounds. The leading 
article is on machinery, and is contrib- 
uted by Mr. Thomas Morrell Moore, chief 
of the department of machinery. Profes- 
sor W. E. Goldsborough, chief of the de- 
partment of electricity, contributes a very 
interesting article on exhibits in the 
Palace of Electricity. Transportation ex- 
hibits are described by Willard A. Smith, 
chief of the department, and agriculture 
is taken up by Frederic W. Taylor, chief 
of that department. There are other 
articles on horticultural exhibits, exhibits 
in the forestry department, mining and 
metallurgy, by the respective chiefs of the 
departments, and, in addition to these, 
there is a large amount of interesting 
news matter, all of which is supplemented 
by splendid half-tone illustrations. 


174 


BOOK REVIEWS. 


“A Treatise on Friction and Lost Work 
in Machinery and Mill Work.” Seventh edi- 


tion, enlarged. Robert H. Thurston. New 
York. John Wiley & Sons. Cloth. 442 
pages. 6 by 9 inches. 77 figures. Supplied 


py the ELECTRICAL REVIEW at $3. 

This is one of the engineering classics 
prepared by the late Dr. Robert H. Thurs- 
ton, and is too well known to need com- 
ment. The call for the seventh edition, 
however, has given the publishers and the 
author an opportunity to reconstruct the 
book and bring its contents well up to 
date. 

“The Factory Manager and Accountant.” 
Harris Lucian Arnold. New York. The 
Fingineering Magazine. Cloth. 432 pages. 6 by 


9 inches. Carefully illustrated. Supplied by 
the ELECTRICAL REVIEW at $5. 


This book gives several complete sys- 
tems of factory accounting forms, both 
the costing and the commercial blanks be- 
ing accurately reproduced in arrangement. 
The function and the exact manner of 
using each form are carefully detailed, 
enabling the reader to comprehend easily 
the scope and employment. Chapter one 
gives a discussion of factory routine, or- 
ganization and cost finding. Chapter two 
takes up advances in factory accounting, 
and the remaining chapters give a full 
discussion of the methods pursued at six 
factories of high standing. The book 
should be most helpful to the factory 
manager who is reorganizing his shop 
methods. 

“Free-Hand Lettering.” Victor T. Wilson. 
New York. John Wiley & Sons. Cloth. 105 
pages. 6 by 9 inches. 23 full-page plates. 
Supplied by the ExecrricaL Review at $1. 

This is not merely a copybook giving 
samples of useful and effective lettering. 
The author believes that good lettering is 
not a question of careful copying, but 
rather one of good design; and in order 
to do good work beyond the merely imi- 
tative, certain fundamental truths must 
be recognized. A brief history is given 
of the Roman and Gothic letters. Each 
letter is analyzed, and it i8 shown how cer- 
tain variations strengthen or weaken it. 
The proper method of spacing is ex- 
plained, and instruction given in the use 
of free-hand lettering. A chapter on de- 
sign of lines and of totals shows how the 
best can be obtained. Special classes of 
lettering, such as for photographic re- 
production, are described, and some me- 
chanical aids to lettering are given. A 
set of twenty-three full-page plates gives 
samples of various styles of lettering suit- 
able for a variety of purposes. The book 
will be not only valuable, but interesting 
to all who are called upon to do any 
lettering. 
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“Modern Wiring Diagrams and Descrip- 
tions for Electrical Workers.” Henry C. 
Horstmann and Victor H. Tousley. Chicago. 
Frederick J. Drake & Company. Flexible 
leather. 160 pages. 4% by 614 inches. 200 
illustrations. Supplied by the BELeEcTRIcAL 
REVIEW at $1.50. 

This useful little book is an attempt 
to supply wiring diagrams to electricians 
and students, with just such information 
as wil] assist them in carrying out any 
line of work. It contains diagrams of 
call and alarm circuits of all descriptions, 
telephone and telegraph circuits, gas light- 
ing, methods of distributing and wiring 
for electric lights, both are and incan- 
descent, proper ways of connecting motors 
and transformers, wiring for motors and 
motor starters, generators and compen- 
sators, switchboard diagrams for both arc 
and incandescent lights. In addition, it 
gives some useful hints for locating trou- 
ble, for the care of primary and secondary 
batteries, a brief discussion of the Wheat- 
stone bridge, proper methods of making 
connections in wires and cables, and 
wiring tables. The book should be a very 
handy one for the practical man. 


‘‘Beginners’ Manual of Submarine Cable Test- 
ing and Working.” Second edition. G. M. Baines. 
New York. D. Van Nostrand Company. Cloth. 
Sle by 8!¢ inches. 220 pages. Numerous Dia- 
grams. Supplied by the ELECTRICAL REVIEW 
at $8.50. 


In this manual the author attempts to 
teach the art of submarine cable testing. 
He starts with the assumption that the 
reader knows little or nothing about elec- 
tricity, and no mathematics beyond arith- 
metic or very elementary algebra. The 
several types of battery are explained, and 
the fundamental laws of electrical con- 
ductors are given and illustrated with 
numerical examples. Wheatstone’s bridge 
and other methods of making measure- 
ments of the electrical quantities are 
given, and the effect of physical condi- 
tions, such as temperatures, studied. This 
portion of the book comprises ninety- 
eight pages. The remainder of part one 
—seventy pages—is given up to the vari- 
ous methods of cable testing. These are 
all explained in the simplest manner pos- 
sible and illustrated with numerical ex- 
amples. Part two takes up a number of 
devices employed in submarine telegraphy, 
such as transmitters, lightning arresters, 
recorders, methods of duplexing, and the 
use of condensers. The last chapter gives 
a brief explanation of the dynamo, the 
telephone, and a word or two about stor- 
age batteries. 


“Practical Lessons in Electricity.” Ameri- 
can School of Correspondence at the Ar- 
mour Institute of Technology. author and 
publisher. Chicago. Cloth. 90 pages. 7 by 
10 inches. Numerous illustrations. Sup- 
plied by the ELECTRICAL REVIEW at 90 cents. 


This book has heen selected from the 
electrical engineering course of the Amcri- 
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.can School of Correspondence at the 


Armour Institute of Technology, and has 
been compiled for the purpose of showing 
the standard of instruction and the scien- 
tific manner in which these books are pre- 
pared. ‘The price, it is stated, barely 
covers the cost of binding. The chapter 
on storage batteries has been prepared by 
Professor F. B. Crocker, head of the elec- 
trical engineering department of Colum- 
bia University; and that on electrical 
wiring has been prepared by Mr. H. C. 
Cushing, Jr., the author of “Standard 
Wiring ;” those on the elements of elec- 
tricity and the electric current having 
been prepared by L. K. Sager. The vari- 
ous phenomena connected with the pro- 
duction and use of electricity are taken 
up in easy steps and in an elementary 
fashion, from a brief study of magnetism 
and its effects. In each chapter the aim 
is made to give the student a rather broad 
view of-the possibilities of further study 
in the same direction. In the volume 
under discussion, there are no mathe- 
matical formule which should give trou- 
ble to any one who has the most ordinary 
idea of arithmetic. The different chapters 
are supplemented by a list of questions, 
which is a help in pointing out the line 
of thought to be followed in taking up 
the work. 


>> e 


Electrification of the Great Western 
Railway, England. 

The London Electrician reports that 
the Great Western Railway Company, of 
England, is contemplating the conversion 
of certain of its lines from steam to elec- 
tricity. To effect this, a contract for en- 
gines, three-phase generators, condensing 
and auxiliary plant, aggregating 10,000 
horse-power, has been let to the Electric 
Construction Company, of Wolverhamp- 
ton, England. The station will be at Park 
Royal, and the first section of line to be 
electrified will be that from Bishop’s road 
to Hammersmith. | | 


Canadian Electric Railways. 

In a recent report from United States 
Consul A. G. Seyfert, at Stratford, On- 
tario, the following data on Canadian 
electric railway appear: there were forty- 
four companies sending in returns; 421.- 
39 miles of single track; 188.09 miles of 
double track ; 1,895 motor cars; 326 trailer 
cars; 97 snow sweepers and plows; 36,- 
711,130 miles run; 145,609,993 passen- 
gers carried; 5,427 employés; $25,961,- 
254 capital paid up; $15,794,408 bonded 
debt; $6,865,907 gross earnings; gross ex- 
penses $4,140,490. 
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The French Automobile Show. 


HE sixth annual Automobile Show 
which was recently held at Paris, 
was even a greater success than the 

preceding one, and considerable progress 
along all the lines of automobile construc- 
tion could be observed. The show was 
held in the large palace of the Champs- 
Elysées. 

The combination of an electric and a 
petrol system in the same automobile is a 
subject which is receiving increased at- 
tention from different constructors in 
Europe, especially in France, and several 
forms of combination cars were to be seen 
at the show. These may be divided into 
two general classes. In the first, the elec- 
' tric system is used simply to obtain the 
speed transmission from the petrol motor 
to the rear axle. The motor is placed in 


(By Our Special Correspondent.) 


dustrie Electrique et Mecanique, the well- 
known electrical constructors of Geneva. 

The dynamo which is carried on the car 
is calculated to produce a voltage which 
is equal to that of the battery for a cer- 
tain speed of the motor. The speed which 
gives this voltage is somewhat lower than 
the normal speed of the petrol motor 
when in ordinary running on a level or on 
slight grades. If we suppose that the 
normal speed corresponds to a grade of 
three to five per cent and the motor now 
furnishes 1,000 revolutions per minute, 


when the car descends the grade the’ 


motor speed will rise to 1,200 revolutions, 
and under these conditions the voltage of 
the dynamo will become higher than that 
of the battery. The dynamo will act as a 
generator and charge the storage battery, 
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CHASSIS OF COMBINATION PETROL-ELECTRIC MOTOR CAR. 


the front of the car and runs a dynamo 
which is direct-coupled to it. The dyna- 
mo is in turn used to operate an electric 
motor which is geared to the rear axle. 

The second class of combination car, 
which was represented by several of the 
leading firms, is that in which a petrol 
motor drives a dynamo which is direct- 
coupled to it. The dynamo is here used 
to charge a set of accumulators which are 
carried on the car. The petrol motor can 
be made to operate alone, or if need be 
the accumulators can be brought into ac- 
tion and operate the electric motor, thus 
propelling the car without any other aid. 
The gasoline and electric motor can also 
be used together, and their added power 
enables the car to pass up high grades 
and over obstacles with ease. Of the lat- 
ter type, one of the most successful sys- 
tems is that which has been recently 
brought out by the Compagnie de-1’In- 


storing up energy in the latter. On the 
other hand, when the car is climbing up 
a ten per cent grade, the speed of the 
petrol motor will fall, say, to 800 revolu- 
tions per minute, and the voltage of the 
dynamo will descend below that of the 
battery. The accumulators will now run 
the dynamo as a motor and will come in 
automatically without needing any ma- 
næœuvre to aid the petrol motor to over- 
come the resistance which it is working 
against. 

The engraving shows the chassis of the 
new combination car. In front is the 
petrol motor, which has been designed 
specially for this type of automobile by 
the Compagnie de Industrie Electrique. 
The present motor has four cylinders and 
consists of two motors built together. The 
simple motor has two cylinders placed in 
V-form upon a cylindrical crank-box. 
This construction has been adopted in 


order to take up less room in the horizon- 
tal direction, and thus leave more space 
for the electric equipment. 

The second form of car is provided 
with a heavier battery so as to enable the 
car to cover longer distances by the aid 
of the battery alone. It is built in two- 
cylinder, eight-horse-power, and four-cyl- 
inder, sixteen-horse-power. These cars 
contain a battery of forty-four cells which 
weighs 1,100 pounds. They are designed 
to operate either with gasoline or electric 
power, and the reserve of energy in the 
battery will take the car over a distance 
of twenty-five to thirty miles without the 
aid of the petrol motor. 

When the car has finished its run it 
can be made use of to provide a source of 
current, and this will prove especially use- 
ful for lighting a city or suburban resi- 
dence. The battery of 330 pounds which 
is carried on the usual type of car is suffi- 
cient to supply fifty lamps of ten-candle- 
power for one hour or ten lamps for six 
hours. When it is desired to burn a great- 
er number of lamps the petrol motor can 
be set working and the dynamo charges 
up the battery. 

The electro-catalytic spark-plug is a new 
device which operates upon the principle 
of incandescence produced by occluded 
hydrogen in certain metals of the plati- 
num group. As is well known, platinum, 
palladium and other metals when in a 
finely divided state when exposed to hydro- 
gen or hydrocarbon gases have their tem- 
perature raised on account of the occlusion 
of the gas by the metal, and under some 
conditions will become incandescent. After 
a series of experiments M. A. Wydts, the 
inventor of the plug and a skilled physi- 
cist, succeeded in adapting this principle 
for bringing about the ignition of the 
explosive mixture in petrol motors. He 
found an alloy of different metals, notably 
osmium and ruthenium, which when in 
the form of a fine filament become incan- 
descent to a high degree when exposed to 
the action of hydrocarbon gases, and he 
succeeded in making a filament which 
should be sufficiently solid and stand the 
high temperature. The filament which is 
thus prepared is placed in a spark-plug 
especially designed for the purpose and 
inserted in the explosion chamber of the 
motor. The gas arrives at the filament 
through a narrow opening. 

A smal current is sent through the 
filament in order to increase its action. 
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While the plug can be made to work by 
the action of the gas alone, it is found 
desirable in practice to send through it 
the current from a small battery in order 
to give it a somewhat high initial tem- 
perature. The characteristic property of 
the device is that when the gas is com- 
pressed in the motor cylinder its action 
on the filament causes the latter to be- 
come incandescent and reach a high tem- 
perature simply on account of the action 
of the occluded gases. The white-hot fila- 
ment thus serves to ignite the gas in the 
explosion chamber, and thus takes the 
place of the usual induction spark. The 
current not only serves to heat up the 
filament, but experiment shows that it 
has the effect of increasing the catalytic 
action which is exerted by the metal. The 
reason for this effect has not as yet been 
well explained. ‘The new method of 
ignition has the advantage of suppressing 
the use of porcelain in the plug, which 
gives considerable trouble on account of 
breakage. A still greater advantage lies 
in the fact that the induction coil with its 
vibrating contacts is now dispensed with. 

A form of spark-plug which gives two 
sparks simultaneously is one of the novel- 
ties which was remarked in this line. The 
advantages which are claimed for this 
method are that the gas is more certain 
to explode, owing to the action of the 
two sparks, and therefore misfires are less 
likely to occur. The ignition takes place 
under more favorable conditions, and this 
gives a greater explosive force to the gaa, 
increasing the power of the motor. One 
of the new plugs is the “Bougie Disrup- 
trice.” l 

Another spark-plug which carries out 
the same principle by a different con- 
struction is the “Darop,” which is manu- 
factured at Amiens. 

The method of double spark ia also em- 
ployed in the Louet automobile for its new 
three and six-cylinder motors. In this 
case, however, the two sparks are pro- 
duced simultaneously within the explosion 
chamber of the cylinder, but at a con- 
siderable distance apart. Two spark-plugs 
of the usual type are inserted in the cylin- 
der head and these are placed as far apart 
as practicable. The two plugs are con- 
nected in series through the mass of the 
motor. On making the contact for the in- 
duction coil, a spark occurs simultaneously 
in the two plugs. The gas is ignited at 
two different points and consequently the 
explosion takes place more quickly and 
very effectively. The inventors state that 
they obtain an increase of ten or fifteen 
per cent in the efficiency of the motor by 
this means. 
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Another spark-plug affords an ingeni- 
ous device for observing the spark while 


-it occurs within the motor, and thus con- 


trol the action of the plug and see whether 
it is working properly. The plug is screwed 
into a T-shaped socket which fits into the 
motor. At the other end of the socket 
is a nut which closes it; the latter is pro- 
vided with a conical hole which is closed 
at the inner end by a thick lens. On 
looking into the orifice, the spark can be 
seen, and also the flame which is pro- 
duced by the explosion. In this way one 
can observe the action; and see whether 
the ignition is working well and if the 
carburation of the gas ia well regulated. 
To note the latter point the color of the 
explosion flame is taken into account. A 
light blue flame shows that the explosive 
mixture has not enough gas, while a yellow 
flame indicates that the mixture has two 
large a proportion of gasoline. A blue- 
violet flame shows that the mixture is 
good and is working properly. This very 
simple device seems, therefore, to be of 
considerable utility in the operation of 
automobile or fixed motors. 


C. L. DURAND. 
Paris, January 16. 


The Action of Radium, Roentgen 
Rays and Ultra-Violet Light on 
Minerals and Gems. 

At a recent meeting of the New York 
Academy of Sciences, Messrs. George F. 
Kunz and Charles Baskerville described 
an elaborate series of tests with Roentgen 
rays, radium and@ ultra-violet light, con- 
ducted on the gems and gem material of 
the Tiffany-Morgan collection and the 
Morgan-Bement collection. Some of the 
gems were apparently unaffected by these 
invisible rays, while others became phos- 
phorescent and others fluorescent, glowing 
with tints of various colors. These ex- 
periments lead the authors to believe that 
certain of the gems contain elements as 
yet unidentified. Thus, willemite and the 
artificial phosphorescent zinc sulphide and 
zinc oxide seem to contain an element 
having an affinity for zinc. In fluorspar 
there seems to exist either yttrium or 
ytterbium. Calcite from Franklin, N. J., 
contains probably yet another body, and 
autumite contains a fluorescent substance 
which differs from anything that they 
have noticed in any other minerals. The 
most responsive of all the gems are dia- 
monds containing that peculiar substance 
that gives them what is known as the 
blue-white color. This study leads the 
authors to believe that one or the other 
of these forms of luminosity and activity 
may have a value to detect elements or 
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compounds that have escaped notice, or 
are present in minerals as impurities; 
and these forms of investigation may also 
prove serviceable in chemical analysis. A 
tentative classification is submitted of 
mineral substances. In this, minerals are 
to be classified according as they respond 
to any one, or any combination, or to none 
of the three forms of radiation used. 


Labor and Invention.’ 

The world now to be governed is getting 
more and more complex. Man is utilizing 
the energies of nature in thousands of 
ways unknown to the ancients. Common 
people are all getting educated. Where 
the ancients wondered and trembled, we 
understand and give orders to nature. The 
average unit of any population was com- 
pelled to be what we now call an un- 
skilled laborer. 


Now our labor is becoming more and 
more skilled. Are you aware that from 
one ton of coal there is as much energy, 
as much actual work, as may be done by 
40,000 good laborers in a ten-hour day? 
Our best steam engines utilize only one- 
tenth of this energy at the present time. 
But even now we know that the cost of 
the most unskilled work done by man is 
one thousand times the cost of the same 
work wherever it may be done by the best 
steam engine. One fact of this kind, 
properly considered, is worth many long 
essays about the effect of the engineer in 
altering all the character of our civiliza- 
tion. It is labor that is the true standard 
of wealth. The steam engine has added 
incaleulably to the wealth of the world. 
We forget that man is no longer needed 
for unskilled labor, so that when we use 
unskilled labor we are using the materials 
which God has given us in the most ineffi- 
cient manner possible. Furthermore, it 
becomes sweated labor, it unduly taxes 
skilled labor, it starves invention, and it 
brings up base and ill-fed families. 


———_- 


Electrical Apparatus in Korea. 

Railways, telegraphs, telephones and a 
postal system have been recently intro- 
duced into Korea. A railway from the 
seaport of Chemulpo to Seoul, the capi- 
tal, a distance of twenty-six miles, was 
built by American contractors, and has 
reduced the time between the seaport and 
capital from eight hours to one and three- 
quarters hours. The Seoul Electric Com- 
pany, organized chiefly by Americans and 
with American capital, has built and oper- 
ated an electrical railway near Seoul, 
which is much used by the natives. This 
electrical plant is said to be the largest 
single electrical plant in Asia. The ma- 
chinery is imported from the United 
States, and the consulting engineer, a 
Japanese, is a graduate of the Massachu- 
setts Institute of Technology. 


1 Excerpt from an address delivered by Dr. John 
Perry ata public meeting at Oxford, England. 
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Northwestern Electrical Association. 


Twelfth Annual Convention Held at Milwaukee, Wis., January 20, 21 and 22, 1904. 


Northwestern JLlectrical Associa- 
tion was held at the Hotel Pfister, 
Milwaukee, Wis., Wednesday, Thursday 
and Friday, January 20, 21 and 22, 1904. 
‘The convention was called to order at the 
club room, January 20, 1904, at twelve 
noon, by the president, Mr. F. W. Bowen, 
who announced the programme for the 
three days. 
‘Ihe secretary-treasurer’s report was pre- 
sented by Mr. Thomas R. Merccin, of 
which the following is an abstract: 


i HE twelfth annual convention of the 


I call your attention to the resolution 
adopted last January to hold a summer 
meeting at St. Louis this year in connec- 
tion with the National Electrice Light As- 
sociation. l learn that the National asso- 
ciation will hold its regular meeting at 
Boston in June next and another meet- 
ing in September in St. Louis. Whether 
or not this will make any change in our 
plans is for this convention to decide. 
l was able to secure over $200 worth of 
advertising for our last report, the largest 
amount we have ever received from that 
source, and making the cost of the publi- 
cation but a small item of expense to the 
association, and I have, as heretofore, con- 
tracted with the leading electrical journals 
for special reports of this convention and 
reducing its expense $80 thereby. The 
plan of printing convention papers in ad- 
vance is continued as it evidently meets 
with favor and is, in my judgment, worth 
the extra cost. | 

Adjournment was made until 1.45 P. M., 
when the president delivered the annual 
address, saying in part: 

It is with the utmost pleasure that I 
welcome and greet you at this the twelfth 
annual convention of this association, 
which will, I hope, if such a thing be pos- 
sible, be of even greater interest to our 
membership than any which has preceded 
it. I would, however, expressly disclaim 
responsibility for such a happy result, but 
on the contrary place the credit for it 
where it is due, with our worthy and es- 
teemed secretary. 

The commercial side of every proposi- 
tion is the one which most appeals to the 
central station man, and it is to be ex- 
pected therefore that those side lights will 
be thrown on the papers to be read, and 
it is right and proper that it should be so. 
It is, of course, from the technical side 
that the papers are written, and it is from 
the operative side that they are in measure 
discussed. 

During the year which has but jus 
passed over into history there has been 


much done which is of interest to our 
profession, though no startling discoveries 
or innovations have been brought forward, 
if possibly we may except the mercury 
vapor lamp; but still the year has wit- 
nessed better development of many ap- 
pliances, and it is now more than probable 
that each future year will add to this 
general betterment, though with less of 
novel ideas to attract and possibly, as in 
the past, to discard. The genera] prin- 
ciples of our business seem to ‘be better 
settled and more fully grounded and the 
lines of machine building seem to have 
reached their ultimate for a considerable 
time at least, and therefore the central sta- 
tion man is very much nearer a standard 
than ever before. ‘This is a hopeful sign 
for our chosen business and it is prob- 
able that our depreciation accounts will 
be the gainer from the fact that the vari- 
ous apparatus used will not be found, as 
in the past, to be obsolete almost as soon 
as installed. 

The twin subjects of taxation and mu- 
nicipal ownership are and always will be 
with us. I am, however, very much of the 
opinion that both are more likely to be 
met more in the spirit of fairness than in 
the past. I have no recommendations in 
the nature of a cure at all to make upon 
these important subjects, and can only 
say that as the nature and hazards of our 
business are more understood by the gen- 
eral public we will be better treated by 
the same public through their chosen rep- 
resentatives. Let us at all times treat 
them with fairness and strive by our good 
treatment of the public, from whom we re- 
ceive our franchise, to merit their good 
will, give them the best possible service 
for the least possible cost to them and we 
will make friends instead of enemies, or 
at best doubtful friends, as many seem to 
think us. The standardization, of which 
I have spoken, will ultimately be the 
means of enabling central stations to 
manufacture their output commodity at 
a cost which will enable them to supply 
the public on terms that will, while sell- 
ing their output at a non-restrictive price, 
yet realize a fair and equitable profit on 
their sales, which from the very fact 
that they are selling standard goods, will 
increase by the application of their prod- 
uct to many new uses by the consumer. 

This then will still further operate to 
make friends of the general public and 
thus in a measure silence the popular 


clamor for high and still higher taxes 
upon our industry and for the establish- 
ment of municipal lighting and power 
plants. 

The president made the following ap- 
pointments : 

Nominating Committee: Mr. R. N. 
Kimball, Kenosha; Mr. H. W. Frund, 
Vincennes, and Mr. P. H. Korst, Janes- 
ville. Membership Committee: Mr. J. H. 
Harding, La Porte; Mr. W. H. Schott, 
Chicago, and Mr. Irving P. Lord, Wau- 
paca. Applications for membership were 
then presented and referred to member- 
ship committee. 

The report of the “committee on uni- 
formity of advertising matter,” of which 
Mr. H. J. Gille, of St. Paul, is chairman, 
was presented. This was a progress re- 
port and Mr. Gille urged the addition to 
the committee of the following gentle- 
men: Mr. H. Almert, of the Cicero 
Light, Heat and Power Company, Oak 
Park, Ill.; Frank G. Bolles, New York 
city, and Professor Philip B. Woodworth, 
Lewis Institute, Chicago, IN. A number 
of letters were read from prominent man- 
ufacturers and central station men, and 
after the election of members it was moved 
that Mr. Almert be made a member of 
the “committee on uniformity of adver- 
tising matter,” and that Messrs. Bolles 
and Woodworth be invited to cooperate 
with this committee. This was carried. 

A paper by Mr. W. H. Schott, on 
“Central Station Heating,” was read: 

Heat may be delivered from a central 
point to almost any reasonable distance, 
vv means either of water or steam; but 
the question to be decided upon when a 
central station plant is to be constructed 
is, which shall be used? Heating plants 
are a better investment where exhaust 
steam is utilized in furnishing at least a 
part of the heat. It can be used more 
economically in a hot-water system than 
in a steam system, due to the fact that 
it may be used at atmospheric pressure, 
or even below this, circulation being made 
positive by means of a pump. 

Taking up the question of the central 
station heating plant, the territory to be 
supplied should be carefully examined. 
If the undertaking promises to be profit- 
able, a franchise should be obtained, and 
the work carried out in the best possible 
manner. Care and judgment are needed 
in piping buildings, and all pipes, wheth- 
er for steam or water, should be covered. 
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Neglect of this latter precaution is the 
cause of the unsatisfactory operation of 
many heating plants. Some form of reg- 
ulation is an absolute necessity, and this 
is easicr to accomplish without automatic 
regulation with a water system than with 
steam. A regulating system, the author 
believes, would effect a saving of about 
forty per cent over one not properly regu- 
lated. The question of the probable ca- 
pacity of the heating plant was discussed, 
and the conditions affecting this. 

Ifeating is charged for in three ways— 
by the cubical contents of the space heat- 
ed, by the number of square feet of radi- 
ating surface, and by the amount of con- 
densed steam in the steam system. With 
radiation furnished on a square foot basis, 
and without regulation, the cost would 
be prohibitive; but the application of reg- 
ulation acts practically in the same capa- 
city as the meter acts to the electric light 
plant—furnishing the necessary amount 
of heat, customers are better satisfied, and 
the income is higher than when based on 
a meter reading. Probably the ideal 
method of furnishing heat would be to 
use both a meter and automatic regula- 
tion. 

A chart was exhibited showing the aver- 
age pcrfermance of a plant for a week. 
A very constant temperature was main- 
tained within the building, and no manip- 
ulation of valves was required, as the cir- 
culation was controlled automatically and 
was cut off over forty per cent of the 
time. Tf a light and power plant were in 
a position to furnish heat also, it could 
climinate a large percentage of the iso- 
lated plants. At present the average 
large building must maintain a boiler 
plant seven or cight months during each 
vear for heating. 

The president called upon Mr. Hard- 
ing to open the discussion, who was fol- 
lowed by Mr. Almert. 

Mr. Almert: Ina system with a fairly 
tight boiler and heating plant, heating, 
sav, 200 or 210 days a vear, and using 
coal 11,500 to 12,000 British thermal 
units, costing, say, $2.25 a ton, what 
would be the cost for coal per year? 

Mr. Schott: Taking the coal cost on 
the water proposition, in a test made re- 
cently by Purdue University, Professor 
(ross there reports that he finds the cost 
was fifty per cent higher than it should 
he due to the condition of the plant; that 
the cost was 3.8 cents per square foot per 
season, based upon each $I of cost for 
fuel. In that particular ease the coal 
tested 10,500 British thermal units; that 
would put it on a $2 price for coal. As- 
sume that same value of coal, it would 
cost a fraction under eight cents per 
square foot per season. That is for water. 
Now, the actual test was seventy-seven 
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pounds of coal per square foot of radia- 
tion per season. Our figures were about 
seventy pounds of coal. 

With a steam proposition which runs 
130 pounds per square foot, an estimate 
can easily be arrived at to determine the 
cost, with regulation; without regulation 
it will run as high as 180 pounds per 
square foot. | 

Mr. Kimball: In Kenosha we have 
great difficulty in differentiating between 
what is properly chargeable to the electric 
lighting plant and what is properly 
chargeable to the heating plant, where we 
are running a combined plant, and we are 
inclined to separate them as much as we 
can, and not give the electric plant credit 
due to the heating plant. We found we 
ran about seventy-seven pounds of coal 
per square foot of radiation in addition 
to the exhaust steam we put into the heat- 
ing—that is upon the 12,500 British ther- 
mal unit basis. 

Mr. Schott: On the Purdue test every- 
thing was charged against the heating 
plant except the efficiency of the engines 
and pumps. The engines in that case 
absorbed seven per cent of the heat trans- 
mitted to them, and the pump absorbed 
four per cent. When it came to the con- 
densation, the engines tested at twenty- 
eight and one-half pounds and the pumps 
ran ninety-five and one-half pounds per 
indicated horse-power per hour, and every- 
thing was charged against the heating 
plant except the actual heat units ab- 
sorhed by the engines and pumps. 

Mr. Harding: I would like to ask 
what difference there would be between 
furnishing heat on that basis with a reg- 
wator running direct from your plant, 
and without a regulator, and the cost of 
furnishing it with regulators, speaking 
of a hot water plant? 

Mr. Schott: The test has proven that 
the difference in operation is just about 
forty per cent. If it is going to cost you 
forty per cent more to operate, you ought 
to get forty per cent more income. It 
won't affeet the labor end of it so much 
as the actual fuel burning; but on account 
of acquiring a larger percentage to take 
care of an equal amount of space, it will 
take more plant; so that if you consider 
as a whole the increase at forty per cent 
you ought to get at least forty per cent 
more for heating without regulation than 
with it. to be on the same plane. 

Mr. Kimball: Does not your forty per 
cent represent water pumped and not dif- 
ference in fuel, in that test? 

Mr. Schott: In that test everything 
was taken into consideration—labor, fuel 
and everything. The amount of heat 
thrown off governs the amount of coal 
burned, and the number of degrees drop 
in water depends on how you are working 
your plant. Some plants will work ten 
or twelve degrees, some fifteen or twenty, 
and we have them as high as thirty. The 
heavier the load on the plant, the greater 
the drop will be in the water, on an aver- 
age. - The lighter the load the less you 
will have in temperature, and in this test, 
as I say, everything was taken into con- 
sideration. 
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The next paper was entitled “Coil 
Winding for Electrical Purposes,” by 
Richard Varley and Charles R. Under- 
hill. This was read by Mr. Underhill; 
who was given a vote of thanks. 

The general requirements in the design 
of a good electromagnet were considered. 
The data which should be furnished in 
ordering a magnet are the pull, either uni- 
form or accelerating, the distance through 
which the pull must act, the time the cur- 
rent is to be on the magnet, and the length 
of time between the contacts operating the 
magnet. It should also be specified 
whether the magnet is to be in a vertical 
or lateral position. The general per- 
formance of electromagnets was discussed, 
attention being called to the fact that the 
relation between air-gap and pull does not 
vary by any known law. The importance 
of proper winding was emphasized, and a’ 
method of determining this given. 

A paper entitled “The Electrolytic Rec- 
tifier and Interrupter” was read by the sec- 
retary, the author, Dr. W. Scheidel, not 
being present. This paper described the 
construction and operation of the 
“Churcher” alternating-current rectifier. 

There was no discussion on this paper 
and the president called for the paper 
by Mr. George C. Keech, on the “Smash- 
ing Point of Incandescent Lamps.” 

In this paper, Mr. Keech described the 
ideal lamp as one which would operate 
verfectly up to a certain point, and then 
die naturally. He cited many instances 
of trouble with consumers due to defective 
lamps, and of the necessity of re- 
newals. He thought that when a lamp 
had depreciated twenty per cent in can- 
dle-power it should be removed and 
smashed. This paper was the subject of 
considerable discussion, a part of which 
follows: 

President: As I stated in my opening 
address, the commercial side of all these 
propositions is the one which appeals 
most strongly to the central station man. 
A fifty-six-watt lamp will burn in 17.86 
hours one kilowatt on a three and one- 
half kilowatt basis. Now if the average 
price of a lamp were eighteen cents and 
its average useful life up to eighty per 
cent of its candle-power were 600 hours, 
then it would represent a cost of the lamp 
of 0.003 of a cent per hour to burn. Now 
then, if we find that we have that lamp 
consuming for us and giving us a revenue 
from 17.86 kilowatts during its life down 
to its eighty per cent, assuming it to be 
$600, then the cost of renewal, it appears 
to me, would be about 0.0053 of a cent 
per kilowatt of current sold. That is 
worth thinking about. If any of you have 
been in the habit or have not been in the 
habit of making lamp renewals, I would 
like to have my figures proven, because I 
made them very carefully. 
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Mr. Schott: I find, according to my re- 
port, that the average renewals are about 
a lamp per year for your connected load. 
For instance, with about 7,000 lamps con- 
nected with your station, about 7,000 
would be the average number of your re- 
newals. That will vary somewhat when 
you take into consideration the character 
of the business to which you are furnish- 
ing current, and that statement applies 
particularly to a residence territory, but 
if you have a commercial plant the per- 
centage of renewals will materially in- 
crease. In the Indianapolis plant we have 
strictly a commercial business; we have a 
load line running sixteen hours a day, 
and the renewals run up; but in the or- 
dinary country plant, where anywhere 
from thirty to sixty per cent of the con- 
nected load is for residence use, about one 
lamp per year for each lamp connected 
would be a fair average to consider. In 
a town of 10,000 or 12,000 inhabitants, 
7,000 lamp renewals would cost about 
$1,400; and you can readily arrive at a 
percentage basis from these figures. 

President: No stated percentage of the 
cost of renewals can be given. To my 
mind the question is what does it cost you 
per kilowatt-hour of current sold per 
lamp renewals, and that is the whole story. 

Mr. Harding: For a number of years I 
have obtained a good deal better results 
bv following out this plan: during the 
heavy part of the evening—the important 
lighting hours of the evening—I am in 
the habit of running my lamps two volts 
high, the 108-volt lamps at 110, cutting 
off along about half-past ten back to the 
108-volt, and maintaining it there for the 
balance of the twenty-four hours, or 
until the lighting load comes on the next 
afternoon. In doing that I have 
materially reduced the lamp renewals on 
our plant, and I know that I am giving 
better satisfaction to my customers than 
I did when I undertook to hold my volt- 
age right at the voltage that the lamp was 
built to run at. It is a well-known fact 
that you take a lamp and put it out on 
the circuit and go to any plant operating 
it at the required voltage and they com- 
plain that the lamps are dead, and we find 
in order to hold up business that it is 
necessary to force the lamps up during 
those hours. The balance of the time it is 
all right. 


Following the discussion, adjournment 
was made until 10 A. M., January 21. 


THURSDAY SESSION. 


The first paper taken up was entitled 
“Double-Current Generators,” by Mr. 
W. L. Waters. 

Mr. Waters did not read his paper in 
full, but said: 


I propose to deal with this question of 
double-current generators more from the 
standpoint of the manufacturer than 
from that of the central station engineer, 
partly from the fact that that is a stand- 
point likely to be less familiar to you 
than any other, and partly because it will 
enable you to answer the question which 
is so often asked, why double-current gen- 
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erators are so seldom used, despite their 
obvious advantages? It is the old ques- 
tion of alternating currents vs. direct. 
The advantage of alternating currents, of 
course, 18 the ease with which they can 
be generated and handled at high volt- 
age, and the ease with which they can be 
transformed by means of stationary trans- 
formers. The direct current, on the other 
hand, is not suitable for use at high volt- 
ages, but is suitable for all classes of 
motor work, and while it is very difficult 
to use alternating currents, or they are 
very unsuitable for street railway work, 
or in variable speed motors, or elevator 
motors, that is just the case in which the 
direct current is most suitable; so that you 
can see that alternating and direct cur- 
rents are to a certain extent complemen- 
tary; the advantages of the one corre- 
spond to the disadvantages of the other 
and vice versa. 

From the manufacturer’s point of view, 
the great disadvantage of double-current 
generators (and that is the main reason 
why so few are being installed) is that 
dowble-current generators are usually spe- 
cial machines; they usually mean special 
designs, patterns and dies for the manu- 
facturer, and he might have to use those 
designs and patterns just on that one ma- 
chine; if that is so, of course the central 
station man has to pay for that. Of 
course you can take any direct-current 
generator and put collector rings on the 
back end and make an alternating-cur- 
rent machine out of it. The reason that 
it can not be used as a double-current 
generator is because the frequency is 
usually unsuitable. The frequencies in 
use for alternating-current gencrators 
are pretty well standardized at twenty- 
five, forty and sixty. The ordinary en- 
gine-type, slow-speed generator will not 
often fit in with that frequency. 
You can take an alternator and de- 
sign it for almost any frequency, 
voltage or speed you like without 
extra cost; but if you come to a direct- 
current machine the question is different ; 
the voltage and output of the machine 
practically decide the number of poles 
that are going on that machine, and that 
with the speed decides the frequency. If 
that number of poles has to be altered in 
order to get another frequency, to make 
it suitable for our direct-current gener- 
ator, that may increase the cost of the 
machine very considerably, and I have 
known cases where it has doubled the cost 
of the machine, and for that reason manu- 
facturers try to argue customers out of 
the idea of a double-current generator. 
For if they supply you with a motor-gen- 
erator for a rotary converter, or two ma- 
chines, an alternating-current and a di- 
rect-current generator, they are all stand- 
ard machines, and it is to their advantage 
to get you to buy these machines, and they 
will do it if they can persuade you, and 
if you get them to take an order for a di- 
rect-current generator usually it is at a 
very high price, because it means a spe- 
cial machine. 

Speaking generally of double-current 
generators, as regards the difficulty of 
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manufacture and operation, they are much 
the same as rotary converters. Twenty- 
five and forty-cycle machines can be built 
quite easily, but when you get a sixty- 
cycle machine you begin to get difficulties 
on the commutator on account of the high 
peripheral speed, which on a 500-volt ma- 
chine is quite serious. To get sixty cycles 
you must have a certain number of poles, 
and to have a reasonable number of volts 
for a commutator bar, you can not go too 
high; that gives you a certain number of 
segments on the commutator, and that 
with the speed gives you the design of 
the commutator, and that gives extremely 
high pheripheral speed on the commuta- 
tor, a large number of segments, and the 
commutators are very difficult to build. 
Though they have run satisfactorily, it 
is an even chance whether you will get 
through without trouble; you will prob- 
ably have the bars rising or something 
like that. 

The brush gear is important when you 
run these high speeds. As far as I know 
there is no brush gear on the market that 
is perfectly satisfactory on a sixty-cycle 
500-volt machine. A number of them are 
running with rotary converters which get 
along satisfactorily, but from the point 
of view of the testing room man and oper- 
ating engineer, they can hardly be called 
satisfactory. 

Following the discussion on the paper, 
Professor Charles F. Burgess read a paper 
on “Rectifiers.” Professor Burgess cited 
the three different forms of rectifiers, me- 
chanical, vapor and electrolytic, and called 
attention to the recent work of Mr. Peter 
Cooper Hewitt. He took up in detail the 
elements which a rectifier must possess for 
successful operation and commented on 
the weakness and limitations of the various 
type of apparatus which have been de- 
veloped. This paper excited a great deal 
of discussion and brought up the possi- 
bility of adding a light-weight rectifier to 
the equipment of an electric automobile, 
and charging the batteries from any alter- 
nating-current source of power. He said: 
“for short charging service you can make 
a transformer a good deal lighter than it 
is ordinarily made, because you do not 
care if you do heat it up some. So it 
seems to me it is entirely feasible to con- 
struct a device which can be carried 
around with your automobile. I do not 
know if it has been done as yet, but it 
seems to me entirely practicable.” 

President: It looks to me as though any 
proposition of this kind necessarily must 
be viewed from the commercial side, and 
I want to ask the professor a question just 
as a matter of information. I heard him 
mention a moment ago an efficiency of 
about fifty per cent. Now, from that 
should I be led to understand that you 
could get the necessary direct current out 
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of double the price you paid for your 
alternating current per kilowatt? 

Yes, sir. 

The nominating committee made its re- 
port, which was unanimously adopted and 
the secretary cast a single ballot for the 
following officers and directors: 

T. F. Grover, Fond du Lac, president. 

George H. Lukes, Evanston, first vice- 
president. 

E. A. Daniell, Menominee, second vice- 
president. 

Thomas R. Mercein, Milwaukee, secre- 
tary-treasurer. 

W. H. Schott, Chicago, director. 

D. C. Jackson, Madison, director. 

H. Almert, Oak Park, director. 

Mr. Grover thanked the association and 
the committee for the trust they had in- 
vested him with, and pledged his earnest 
work as executive. 


Mr. Mercein, the secretary, then ad- 
dressed the meeting: I wish to speak of 
a reference in my report to the action 
taken last January as to the summer meet- 
ing. At the instance of Mr. Doherty, our 
former president, who advised the taking 
of some action as to meeting with the 
National Light Association at St. Louis, 
and after some discussion, this conven- 
tion decided to hold a summer meeting in 
conjunction with the National association 
at St. Louis, preferably in June, but I 
have been informed that the National 
association will hold its regular meeting 
in May or June at Boston, and that it 
will hold another meeting at St. Louis in 
September; and I suggested as to whether 
or not that would make any difference in 
the arrangements of this association in 
the matter of holding a convention this 
summer at St. Louis, and I think this 
ought to be acted upon at this convention. 


President: After discussion a motion 
that the summer meeting of the associa- 
tion be held in September at St. Louis, 
to meet with other electrical associations 
and electrical people, the date to be left 
to the executive committee, was carried, 
and adjournment was voted until 1.45 
r’. M. 

The afternoon session opened with the 
reading of a paper entitled “Standard 
Practice in the Use of Alternating-Cur- 
rent Electrical Apparatus,” by Mr. J. J. 
Gibson. In the absence of the author, 
the paper was read by Mr. J. R. Kimball. 
This paper was listened to with great in- 
terest. It was unfortunate that the author 
was not present, as no doubt a number 
of valuable points would have been dis- 
cussed. 

It was moved and seconded that the 
association send its secretary, Mr. Mer- 
cein, as its representative to the annual 
meeting of the National Electric Light 
Association, to be held in Boston in the 
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month of May, this motion being carried 
unanimously. 

Mr. J. M. S. Waring then read a paper 
on “Storage Batteries for Small Cen- 
tral Stations.” This paper was illustrated 
with a number of lantern slides, and was 
greatly enjoyed. 

Mr. James Lyman read a paper on 
“The Curtis Steam Turbine,” and ex- 
hibited a number of interesting views 
comparing reciprocating engines and 
steam turbines. 

A vote of thanks was tendered to Mr. 
Lyman for his interesting paper, as was 
also tendered to Mr. W. J. Ferris for his 
kindness in allowing the society to have 
the use of his stereopticon. 

Professor R. A. Milliken, of the Uni- 
versity of Wisconsin, delivered an illus- 
trated lecture on “Radium.” 

Professor Milliken took up first the 
phenomena of X-rays, and cited several 
instances where certain minerals, par- 
ticularly uranium, had the property of 
glowing with a yellowish-green light 
when exposed to the actinic rays of the 
sun. He then touched briefly upon the 
work of Henri Becquerel and Mme. Curie, 
and the experiments and discoveries con- 
nected with the researches concerning 
pitchblende. He explained the proper- 
ties of radium and radioactive substances, 
and took up in detail the experiments 
which have been performed to identify the 
nature of the different forms of rays. 
Professor Milliken also spoke of the use 
of radium in medicine, and, in conclusion, 
suggested that, while it did not look now 
as though it would be of any economic 
value, even if no practical use were found 
for it, the greatest end possible has been 
served, for radioactivity has extended 
man’s knowledge of the way in which na- 
ture works, and of the constitution of 
natural things. 

The session adjourned, to meet Janu- 
ary 22 at 9 a. M. 

On Friday, January 22, the convention 
was called to order at ten o’clock. There 
being no business to be transacted, the 
convention was declared adjourned. 


CONVENTION EXHIBITS AND EXHIBITORS. 


The conventions of the Northwestern 
Electrical Association have always at- 
tracted a number of exhibitors and repre- 
sentatives from prominent companies. 
The parlor floor of the Hotel Pfister was 
occupied by the exhibits, and these proved 
of great interest to all of the delegates 
present. Among the companies present 
were the following: 


. The General Electric Company was 
represented by Mr. F. N. Boyer, manager 
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supply department, Chicago; Mr. J. 
Scribner, manager lighting department, 
Chicago; Mr. Thomas Ferriss, Wisconsin 
representative; Mr. W. J. Ferriss and Mr. 
S. F. Dibblee, small motor department, 
Chicago. 

The Milwaukee Electric Company was 
represented by Mr. Walter Cary, Mr. I. B. 
Cary and Mr. T. G. Whaline. 

The Fort Wayne Electric Company 
was represented by Mr. W. S. Goll, Chi- 
cago manager; Mr. J. H. Raymond and 
Mr. C. E. Sedgwick. 

The Standard Underground Cable 
Company was represented by Mr. E. J. 
Pietzcker. 

The Stanley Instrument Company was 
represented by Mr. F. J. Alderson. 

The Crouse-Hinds Electric Company 
was represented by Mr. F. F. Skeel. 

The Phelps Company was represented 
bv Mr. W. E. Phelps. 

The Kuhlmann Electric Company was 
represented by Mr. E. Kuhlmann. 

The Julius Andrae & Sons Company 
was represented by Mr. T. J. Andrae, 
Mr. J. C. Schmidtbauer and Mr. A. E. 
Stadelbauer. 

The Westinghouse Electric Company 
was represented by Mr. N. B. Stewart, 
Mr. A. S. Millard, Mr. W. D. MacDonald 
and Mr. C. A. Ross. 

The National Electric Company was 
represented by Mr. C. P. Tolman, mana- 
ger electrical department; Mr. C. G. 
Burton, manager electrical sales, Chi- 
cago; Mr. J. Waters, Mr. A. P. Peck, 
Mr. N. Knight and Mr. H. M. Klingen- 
feld. 

The Standard Electric and Telephone 
Company was represented by Mr. James 
H. Parish. 

The Bryan-Marsh Company was rep- 
resented by Mr. G. F. Keech, Mr. T. P. 
Sawyer and Mr. J. S. Corby. 

The American Electric Works was rep- 
resented by Mr. J. E. Donahoe. 

The Central Electric Company and the 
Okonite Company were represented by 
Mr. John Wesley Mason, Mr. W. W. 
Geisse and Mr. W. H. Schott. 

The Chicago Insulated Wire Company 
was represented by Mr. B. H. Ryder. 

The Nernst Lamp Company was repre- 
sented by Mr. G. E. Bennett. 

The Minerallac Company was repre- 
sented by Mr. A. D. Gillespie. 

The American District Steam Com- 
pany was represented by Mr. J. Charies 
Young. 

The Holophane Glass Company was 
represented by Mr. J. R. Lansingh and 
Mr. H. M. Lauritzen. 

The Wagner Electric Manufacturing 
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Company was represented by Mr. Hans J. 
Maver. 

G. E. Bissell was represented by Mr. 
L. G. Bassett, of the Chicago office. 

The Duncan Electric Company was 
represented by Mr. Thomas Duncan and 
Mr. W. Cothrell. 

The Haller Machine Company was 
represented by Mr. W. E. Sinclair and 
Mr. W. Goltz. 

The Pardridge Reflector Company was 
represented by Mr. A. J. Pardridge. 

The Browning Electric Company was 
represented by Mr. Franklin Sweet. 

The Alphaduct Manufacturing Com- 
pany was represented by Mr. W. M. Por- 
ter. 

The Kester Electric Company was rep- 
resented by Mr. F. G. Dickerson, secre- 
tary, and Mr. J. E. Goodwin. 

The Walker Electric Company was rep- 
resented by Mr. J. R. Kimball. 

The Chase-Shawmut Company. 

The Standard Electrical Manufactur- 
ing Company was represented by Mr. 
R. W. Loose. 

The General Incandescent Are Light 
Company was represented by Mr. Fran- 
cis Raymond and Mr. Louis Friedmann. 

The Electrical Workers, Chicago, was 
represented by Mr. F. E. Donohoe. 

The Cutler-Hammer Company 
represented by Mr. Beresford. 

The American Circular Loom Com- 
pany was represented by Mr. Thomas 
Grier, western manager. 

The Bullock Electric Company was 
represented by Mr. E. G. Bissell, assist- 
ant sales manager, St. Louis, Mo.; Mr. 
L. G. Bassett, engineer, Chicago office, 
and Mr. H. C. Meyer. 
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New York Section of the American 
Electrochemical Society. 

A meeting of the New York section of 
the American Electrochemical Society was 
held at the Chemists’ Club, 108 West 
Fifty-fifth street, New York city, Tues- 
day evening, January 26. Dr. C. A. 
Doremus made some introductory remarks, 
after which the following papers were read 
and discussed: ‘The Commercial Elec- 
trolysis of Water,” Dr. J. W. Richards, 
“The Thermochemistry of Electrolytic 
Dissociation,” Mr. C. J. Reed; “A Strange 
Observation,” Dr. Ivar J. Moltke-Hansen. 
Mr. Augusto J. Rossi exhibited and de- 
scribed some ferro-metals obtained elec- 
trically and through electric furnace prod- 
ucts, including ferrotitanium, ferrotungs- 
ten, ferromolybdenum, ferrochrome, 
ferrosilivon, ferromanganese and copper- 
titanium, with accompanying slags and 
other accessory products. 


was 
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Spanish War Veterans to Hold a 
Military Athletic Tournament. 


The Spanish War Veterans’ organiza- 
tion is to hold a military athletic tourna- 
ment in the armory of the Twenty-second 

regiment, N. G. S. N. Y., on March 5, 
1904. In order that the tournament may 
be held under the auspices and with the 
sanction of the Military Athletic Union, 
it has been necessary for the commands 
to organize the Spanish War Veterans’ 
Athletic Association, and the tournament 
will be held in the name of this organiza- 
tion. The association is similar to and 
modeled upon the Grand Army of the Re- 
public. Many comrades are at times in 
needy circumstances and require financial 
assistance. The widow and children of 
deceased comrades frequently require help, 
and funds are needed to defray the burial 
expenses of comrades who die in poverty. 
General Eugene Griffin is corps com- 
mander of the State of New York Spanish 
War Veterans, which comprises about 
thirty-five commands and nearly 5,000 
enrolled members. Great interest has been 
manifested in the project. The use of 
the armory has been donated, and the 
service of all concerned in the tournament, 
other than professionals, such as the start- 
er, handicapper, etc., have been and will 
be given free. A number of valuable prizes 
will be awarded, President Roosevelt and 
Admiral Dewey having donated cups, as 
have also the Hon. Elihu Root, Secretary 
of War; General Robert Shaw Oliver, As- 


sistant Secretary of War; George L. Gil- 


lispie, chief of engineers; General William 
Crozier, chief of ordnance; Colonel John 
Jacob Astor, Senator Depew, Senator 
Platt, Senator Proctor, Senator Hanna, 
Senator Lodge, Senator Alger, the Hon. 
George B. McClellan and the Hon. Will- 
iam Randolph Hearst. It is expected that 
other prizes will be offered by prominent 
officials of the army and navy, by senators 
and representatives of the United States 
Congress, and by governors of states. Sub- 
scriptions from those interested should be 
paid to General Eugene Griffin, at 44 
Broad street, New York city, for the prize 
fund tournament. 
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Convention of the National Electric 
Light Association. 


The executive committee of the Na- 
tional Electric Light Association held a 
meeting at the Waldorf-Astoria, New 
York city, on January 25. At this 
meeting it was decided to hold the next 
convention at Boston, Mass., May 24, 25 
and 26, 1904. 
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The Annual Dinner of the Ameri- 
can Institute of Electrical Engi- 
neers to Be Held on February 
11, 1904. 

The annual dinner of the American In- 
stitute of Electrical Engineers will be held 
on Thursday evening, February 11, at 
seven o’clock, in the ballroom of the 
Waldorf-Astoria, Thirty-fourth street and 
Fifth avenue, New York city. The guest 
of honor will be Mr. Thomas A. Edison. 
It is expected that an opportunity will 
be given for members to meet Mr. Edison 
at an informal reception at six-thirty 
o’clock. 

The Edison Medal Association will pre- 
sent to the Institute on the occasion of 
the dinner the fund raised to found an 
Edison medal, celebrating the twenty-fifth 
anniversary of the perfection and success- 
ful introduction of the incandescent lamp. 

The following gentlemen have already 
consented to speak: Mr. B. J. Arnold, 
president; Mr. T. C. Martin, toastmaster ; 
Mr. Samuel Insull, president of the Edi- 
son Medal Association; Mr. Charles L. 
Edgar, president of the National Electric 
Light Association; Dr. A. E. Kennelly, 
Harvard University; Professor Cyrus F. 
Brackett, Princeton University; J. B. Mc- 
Call, president of the Association of Edi- 
son Illuminating Companies. 

The price of tickets (wine extra) will 
be—gentlemen, $7; ladies, $5. The ad- 
mission to galleries will be $1. 
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Belgian Society of Electricians. 

The annual meeting of the Société 
Belge d’Electriciens was held in Brussels, 
December 19, when M. Emile Closset was 
clected president for the year 1904. After 
the business meeting the retiring presi- 
dent, M. Leon Gerard, read a paper on 
“Turbines from a Central Station Point 
of View.” This was followed by a paper 
by M. Weissenbruch, chief engineer of the 
Belgian state railways, on “Electric Sig- 
naling on Railways.” 

The annual dinner of the society was 
held in the evening, and on the follow- 
ing day an excursion was made to Ant- 
werp, where a number of stations were 


visited. 


Diplomatic and Consular Service of 
the United States. 

The Department of Commerce and 

Labor, at Washington, has issued a bulle- 

tin describing the origin and purpose of 


the diplomatic and consular service of the 
United States. This gives a complete 
roster of all the consular officers, and maps 
showing the location and classification 
of these officers in each grand division of 


the world. 
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STEAM AND INTERNAL COMBUSTION 
ENGINES COMPARED FOR CENTRAL 
STATION WORK. 


BY NORMAN McCARTY. 


The cost of a kilowatt-hour on the 
switchboard of an electric lighting or 
power transmission plant depends prin- 
cipally on the character of the load and 
experience of the employé, and is largely 
independent of the conditions regulating 
the acceptance tests on machinery at the 
time of installation. 

There is a great difference between an 
acceptance test to establish an evaporation 
of “eleven pounds of water from and at 
212 degrees per pound of combustible,” 
and the average conditions under which 
this battery of boilers must operate. No 
doubt the same results could be secured 
at any time that conditions were favor- 
able, but intermittent demand for power, 
through the exceedingly varying condi- 
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probably reduce the consumption twenty- 
five per cent. Smaller sizes will use very 
much more, and few manufacturers will 
guarantee these sizes. But with the aver- 
age central station load, varying from 
twenty-five per cent to full load, the con- 
sumption of fuel would often be found to 
be double the amount of the manufac- 
turer's guarantee. ‘There can be no econo- 
my expected in a central station that is 
obliged to drag a 300-horse-power Cor- 
liss engine through the last half of the 
night simply to take care of a few street 
lights or a small all night commercial 
load, unless combined with a storage bat- 
tery which will increase the original in- 
vestment and depreciation account. 

No manufacturer of engine or boilers 
will guarantee his economy except under 
specified conditions. Neither will he unite 
on a general guarantee of the combined 


plant. All guarantees cease when plant 
is tested and accepted, and the purchaser 
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the following requirements for economi- 
cal generation of power: 

1. Simplicity of construction and com- 
pactness of design. 

2. Reliability of service. 

3. Independent units of convenient size 
with high economy on variable load from 
friction load to fuel load, and no stand- 
by losses. 

4. A cheap, reliable and plentiful fuel 
of constant heat value. 

5. Automatic control of fuel—propor- 
tional to the load—entirely independent 
of manual control of any kind. 

6. Application of heat directly on mov- 
ing parts and not through a secondary 
medium. 

7. Ignition of fuel in cylinder by means 
of independent compression of pure air, 
eliminating igniters of all kinds and pre- 
venting back-firing. | 

Such a plant could be guaranteed by 
the builder, after being accepted by the 
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Detail cost of operation for eight Diesel engine plants for three months ending January 1, 1904. 
Cost per kilowatt equals cost on switchboard. 


tions of service, makes it impossible to 
secure the maximum economy even with 
expert help, which a small plant can not 
afford. Combine this with a tendency to 
use “low-priced coal’? simply because it 
is low priced, with low-priced help, and 
this with the necessity of keeping under 
steam double the number of boilers re- 
quired for the immediate needs only be- 
cause they will be needed later, will af- 
fect the economy of the boiler plant to 
such an extent that the evaporation of 
seven and one-half pounds of water per 
pound of average coal at the average tem- 
perature of feed water, would be con- 
sidered a very satisfactory economy. 
The same difficulties are experienced in 
the engine room. Simple engines of 100 
to 200 horse-power will develop an indi- 
cated horse-power at full load, or point 
of highest economy, on from twenty-five 
to thirty-five pounds of steam, and, if 
running compound or condensing, would 


is obliged to depend on his own conditions 
for fuel economy. It is absolutely impos- 
sible for it to be otherwise in a steam 
plant, where there are so many conditions 
that may affect the result, such as cylinder 
condensation and reevaporation on light 
loads, low temperature of feed water, 
wasteful demands of the small auxiliaries, 
such as pumps, etc., inexperienced or in- 
efficient firing, cheap and unsatisfactory 
coal, and others, almost without number, 
that tend to destroy the economy of a 
plant when all units are combined—al- 
though each in themselves may be of the 
very highest economy when operating 
under the conditions corresponding to its 
guarantee. 

The most experienced fireman or even 
an automatic stoker can not follow a varia- 
ble load, and keep the coal consumption 
at its proper proportion. 

An ideal power plant would consist of 
internal combustion engines, combining 


purchaser, and it would be no hardship 
to guarantee the cost per kilowatt-hour 
on switchboard per year under any con- 
dition of load or attendance. 

The writer has recently completed a 
statement showing the itemized cost of 
operation of eight internal combustion en- 
gine plants in small units, using crude 
oil or residuum for fuel; the results of 
which are found in this article. These 
engines were of the Diesel type, the aver- 
age load varying from twenty-five per 
cent to ninety per cent of rated capacity 
of plant. 

The cost for fuel being 1.3 mills in the 
case of the Southern Pacific Railroad 
shops at Tucson, Ariz., at sixty-six per 
cent average load with oil at 1.75 cents 
per gallon, to 3.9 mills in the case of the 
American & British Manufacturing 
(‘ompany, Providence, R. I., with oil at 
five cents per gallon, per brake-horse- 
power at ninety per cent average load. 
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The cost of fuel per kilowatt- 
hour varies from 4.65 mills at aver- 
age load of thirty-three per cent 
and three-cent oil, at William Cramp 
& Sons to 6.3 mills per kilowatt- 
hour on switchboard, with four-cent oil 
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Referring to the diagram we find that 
with oil at four cents per gallon the fuel 
at one-half-load will cost 3.3 mills per 
brake-horse-power-hour. 

With $3 for labor and $2 for supplies 
and 3,000 brake-horse-power-hours per 
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Fie. oe OF OPERATING INTERNAL COMBUSTION ENGINE PLANT UNDER VARYING 
CONDITIONS OF LOAD. 


and average load of twenty-five per cent 
at Jewett City, Ct. In this case the plant 
carries full load for a short time and then 
runs from 11 P. M. to 7 A. M., with only 
twelve and one-half kilowatt load or twelve 
and one-half per cent of rated capacity. 

The labor charges per _ brake-horse- 
power or kilowatt on all these plants vary 
of course with the total output per day, 
the nearer they are to full capacity (as 
at American Locomotive Works, 3.1 mills 
per brake-horse-power) the lower the cost, 
while in the case of Jewett City, with 
an average of only twenty-five per cent of 
full load, the charge of these items is 
one cent per kilowatt-hour. ' 

The automatic consumption of fuel and 
the close approach of this consumption to 
the variable load render it comparatively 
easy to compute the exact cost of opera- 
tion when all the following data are known 
and the diagram Fig. 1 and Fig. 2. 

Fig. 1 determines the cost of operating 
a Diesel engine plant under varying con- 
ditions of load, when the following data 
are known: 


1—Size of plant in brake- horse- -power capacity. 
2—Average condition of load. 

3—Cost of oil per gallon. 

4 —Cost of labor per day's run. 

5—Cost of lubrication, etc. 

As for example suppose we have a plant 
of 600 brake-horse-power running at one- 
half load, ten hours per day, with labor 
at $3 per day and supplies at $1 per en- 
gine per day. Fuel oil at four cents per 
gallon. | 


day, this charge amounts to 1.7 mills per 
brake-horse-power-hour. 
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Or 6.66 mills per kilowatt-hour at engine, 
and assuming twelve and one-half per cent 
loss in transmission, would cost 
at switchboard. 

Fig. 2 is intended to determine the cost 
of coal per indicated horse-power, brake- 
horse-power or kilowatt-hour. 

Assuming, as in the Diesel engine case, 
a plant of 600 brake-horse-power, running 
at one-half-load with four pounds of coal 
per brake-horse-power at this load. Coal 
at $3 per ton delivered, and labor charge 
of $3 for engineer, $2 for fireman and $2 
for supplies, or $7 per day of ten hours, 
we find cost of 


7.5 mills 


Mills per Brake- 
Horse-Power-Hour. 
CON LG oboe eters ole dees 6.0 
Labor and supplies........... 2.4 
8.4 


or 
1.12 cents per kilowatt-hour on engine. 
1.26 “ É “ switchboard. 


The saving in the Diesel engine would 
be equal to 5.1 mills per kilowatt-hour on 
switchboard, or for 1,968 kilowatts per 
day X 308 days = 606,144 kilowatts X 
5.1 mills = $4,324 per year. 

Had these plants been running at full 
load and assuming three and one-half 
pounds of coal for steam engine per brake- 


485. OF COAL PER. KN.P- AHP-OR K.W HOUR. 


COST OF COAL IN MILLS. 


Fic. 2.—THe Cost oF COAL PER INDICATED HORSEPOWER, BRAKE-HORSE-POWER 
OR KILOWATT-HOUR. 


From the above we get the following 
results: 


Mills per Brake- 
Horse-Power-Hour. 
Cost of fuel... ..........0..... 3.3 
Cost of labor and supplies.... 1.7 
Total cost.............. 5.0 


horse-power-hour, the relative cost on 
switchboard would have been 


Mills per Kilowatt 
on Switchboard. 


Steanr.................. 0.68 
Diesel... 2.0... ee eee 5.7 
Saving DY © chive Go sarasa 3.91 
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Or per year of 1,212,288 kilowatt-hours 
would make a saving of $4,740.00. 

The above calculations show that as the 
steam engine approaches its full capacity 
the difference per kilowatt cost between 
that and the internal combustion engine 
becomes less, while at partial load the 
latter has its greatest advantages, and as 
this condition prevails in small lighting 
plants the engine best suited to the load 
will give the highest economy. 

In a plant of 100 brake-horse-power, as- 
suming for steam seven pounds of coal 
per brake-horse-power at one-half load or 
six pounds of coal per brake-horse-power 
at full load, and coal at $3 per ton, with 
$4 for labor and supplies for steam, and 
$3 for Diesel, the results would be abou 
as follows: 

HALF LOAD—STEAM. 
Cents. 


COON cece: x 1.1 
Labor & supplies. 0.8 


1.9 per B.H.-P.hbr. 
2.58 “ Kw. 


2.84 ‘** * “ on sw’hb’d 


HALF LOAD—DIESEL (OIL AT FOUR CENTS 


PER GALLON). 
Ollisé sae soy see 3.4 mills. 
Labor & supplies. 6.0 “ 
9.4 “ per B H.-P.hr. 
1.25cents‘‘ Kw. “ 
1.41 o6 «sé 66 Ca) on sb’d 
A saving in favor of Diesel of 1.43 cents 


per kilowatt-hour on switchboard. 


FULL LOAD—STEAM. 
COB] iictrew ess 9.5 mills per B H -P.hr. 
Labor & supplies. 4.8 °° “ “ i 
1.35 cents “‘ L ie 
1.80 ‘* * Kw. “ 
2.08 “ “ ‘* on sb’d 


DIESEL. 
Oil..........-..+-. 3 mills per B.H.-P.hr. 
Labor & supplies... 3 “ *“ a 

6 os 66 46 46 

s ° =“ Kw. “ 
9 ee 


or s$ s “ on sb’d 


A saving of 1.13 cents per kilowatt- | 


hour on switchboard. 

The consumption of coal is for brake- 
horse-power and not for indicated horse- 
power, and is based on the average econo- 
my of the plant per year in the hands of 
the average operator. No doubt somewhat 
better results could be shown in a manu- 
facturer’s test, but are never secured under 
average working conditions, especially with 
the cheap grades of coal that gradually 
supercede “picked combustible,” and the 
above figures for coal consumption are 
lower than in a majority of plants of the 
size mentioned, especially if running non- 
condensing. | 

Assuming that these comparisons were 
made on plants located in New England 
and with the present cost of fuel, viz., 
coal $4.50 a ton delivered for bituminous 
and oil at four cents a gallon in tank cars. 

The fuel cost of the smallest Diesel 
plant would be no greater than that of a 
steam plant using one pound of coal per 
brake-horse-power-hour, which has never 
been reached in a steam engine of any size 
or type. Even then such a steam plant 
would show practically no economy on 
variable load, with a decided advantage 
for the -internal combustion engine, to 
which should be added the saving in labor. 
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THE LITHOTYPE. 


A DEVICE FOR MAKING LITHOGRAPH 
BOOK PLATES WITHOUT THE USE 
OF MOVABLE TYPE. 


Within recent years there have been de- 
vised several successful machines for ef- 
fecting quick composition of type matter 
for book-printing. These machines have 
been successful because they have cut down 
the time of hand composition and have 
given to the publisher the use of a clean- 
cut letter for each new piece of work. 
Up to date those machines which have 
met with the greatest success for this 
kind of work have employed a matrix 
in some form or other for the casting of 
type faces in intaglio or relief. 

The machine which forms the basis for 
the description in the present article is 
a radical departure from this form of type 
casting, and while it employs cast type 
letters, these perform only a minor func- 
tion in the development of the finished 
product. 
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a perforating device on the right, and a 
justifying apparatus in the centre. Im- 
mediately below the keyboard is a bank 
of mercury cups. As a key is depressed, 
one or more contacts are forced into mer- 
cury cups, and these, through the proper 
connections, actuate one or more of the 
electromagnets, which cause the perforat- 
ing device to puncture the sheet of paper 
which is seen at the right of the illustra- 
tion. 

One of the greatest difficulties in all 
mechanical type-setting machines has been 
in the proper justification of the line, 
so that there would be an even spacing 
between the words, and perfect alignment 
of the assembled lines. This machine 
overcomes this difficulty in a unique and 
ingenious manner. Each character and 
space is given a certain unit dimension, 
so that a line of N units length can con- 
tain only so many characters and spaces. 
As each key is depressed and a proper 
perforation made, a solenoid at the rear 
of the justifying element of the machine 


Fig. 1.—THE KEYBOARD, JU8TIFIER AND PERFORATOR, THE PRIMARY ELEMENT OF THE 
Lirnotyree. THe MacHInE WoRKs ON A 110-VoLT Lamp CIRCUIT. 


The system depends upon the art of 
lithography for its successful operation. 
It might be well at this point to explain 
that in lithography the prints are taken 
from a plane surface, and the operation 
depends upon the well-known repellent 
action which takes place between a grease 
substance and water. In brief, an im- 
pression is made with a grease substance 
upon a plane surface, properly prepared, 
and this, of course, repels all moisture. 
The contiguous parts of the plane surface 
which have not been greased are of such 
a nature that they absorb and hold mois- 
ture, so that the action is reciprocatory, 
in that the plane surface accepts no grease 
substance where there is moisture. and 
where there is a grease substance deposited 
the plane surface accepts no moisture. 

The apparatus is well shown in the ac- 
companying illustrations. Fig. 1 shows 
the primary element of the system. This 
consists of a keyboard on the left, a series 
of radially arranged electromagnets and 


actuates a pawl and ratchet, which causes 
the radia] arm shown to move in a pre- 
determined direction. By a series of three 
movements, a simple mathematical for- 
mula is introduced, as follows: let N equal 
the number of units in the line, N’ the 
number of letters used in assembling the 
line, and N” equal the number of 
N—N’ 
a 
gives the amount of extra space which 
must be added between each word to 
properly fill out the line. 

As the assembling of the letters and 
spaces which go to make a complete line 
nears the end of the unit length, this arm 
is carried over a series of plates and con- 
tacts, performing the functions of addi- 
tion, subtraction and division; and the 
perforation corresponding to this incre- 


spaces between the words. Then 


ment is the last perforation which is made 


for that line. 
Fig. 2 is a reproduction of a perforated 
sheet of the paper. It will be noticed that 


— 
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there is a continuous series of perfora- 
tions at the extreme edges. These perfora- 
tions are so arranged that they are always 
in step with the character perforations, 
so that in the reproducing mechanism the 
roll of paper will only have such move- 
ment at any time as will bring the repro- 
duced characters into their proper adja- 
cent positions. 

Any length of the sheet of perforated 
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a perforation and this series of contacts 
is impressed on the paper, contacts will 
be made only where the platinum point 
can reach the mercury globule. Where 
there is no perforation there is a perfect 
paper insulation. 

After the sheet of perforated paper has 
been properly adjusted and the type sleeve 
set upon its shaft, the reproducing ma- 
chine is ready for work. Upon the shaft 
which carries the type sleeve, for half of 
its circumference and for about one-half 


185 


hole diametrically opposite the character 
corresponding to the perforation through 
which contact has been made, and fixes 
the type sleeve in a rigid position. The 
next movement is that of a tiny roller 
carrying lithographic ink, which, under 
the proper mechanical movement, rolls 
over an inking surface and, in turn, over 
the character from which a print is 
to be taken. Immediately in front of 
the type sleeve is a sheet of “transfer” 
paper. This is a paper which has been 
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paper can be taken from the perforating 
machine and carried to the reproducing 
machine, which is shown in Fig. 3. This 
machine carries upon a totatable shaft 
a type sleeve, shown in Fig. 4. One-half 
of this type sleeve is occupied by the let- 
ters in relief, the corresponding series of 
holes diametrically opposite being used 
for engagement with a pin, which makes 
the type sleeve absolutely free from all 
vibration during the printing movement. 
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Fic. 3.—TuHe PRINTING APPARATUS. 


2—THE PERFORATED SHEET AS IT COMES FROM THE PRIMARY APPARATUS. 


Or. 
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of its length, there are arranged a num- 
ber of lugs, helically disposed, corre- 
sponding to the number of platinum con- 
tacts above the perforated sheet. As the 
perforations at the extreme ends of the 
sheet make contact with the guide wheels 
and tractive roller, they throw into opera- 
tion a mechanism which causes the frame 
carrying the series of contacts to be low- 
ered. As was stated before, the perforation 
which would determine the amount of 
extra spacing to be applied between each 
word was the last puncture made on the 


THt MAcuHINE Is FITTED WITH A REGULAR EDISON 


SOCKET AND Runs oN a 110-Vo_t Lamp Crrcurv. 


At the extreme right of the machine 
shown in Fig. 3 will be noticed a sheet 
of perforated paper which is being fed 
from a roll which has been deposited in 
its proper receptacle. Immediately above 
the paper, and back of the tractive roll, 
is a series of platinum contacts under 
spring tension. Just below these contacts 
i$ a series of mercury cups leading to 
proper electrical connections. It can be 
readily understood that wherever there is 


perforated sheet. In reproducing, this be- 
comes the first contact made, and deter- 
mines the extra lateral movement of the 
tvpe sleeve in spacing. Accordingly, then, 
as other perforations come underneath the 
platinum contacts, allowing current to 
flow into the corresponding electromag- 
nets, other stops are raised so as to inter- 
cept one of the lugs on the type sleeve 
shaft, which regulates the rotating mo- 
tion of the type sleeve. A simultaneous 
motion projects a pin, which engages in a 
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Tuas Strip Is ONE-HALF ACTUAL SIZE. 


prepared with a solution of starch and 
vlycerine, and which holds the grease im- 
pression very tenaciously and without 
slurring. As the inking roller returns to 
its normal position, the transfer paper 1s 
carried forward until it comes in contact 
with the letter which has been inked. 
Another mechanical movement then car- 
ries forward a light lever arm, upon the 
end of which is a hammer which presses 
lightly and evenly against the back of the 
transfer paper, taking the imprint of the 
latter. 

In addition to the electromagnetic ap- 
paratus the mechanical features are 
worthy of an extended description. There 
are a number of devices for regulat- 
ing the speed, for stopping the machine 
in case of accident, for effecting the 
movement of 
the type sleeve 
absolutely with- 
out vibration, and 
for performing 
various other 
functions of the 
operation. With- - 
out taking up at 
all the value of 
the apparatus as 
a competitor for 
other forms of 
machines for 
rapid com posi- 
tion, the work 
which it is do- 
ing at the pres- 
ent time is all 
that could be expected. The impressed 
characters are clear-cut, and after the 
transfer paper has been properly applied 
to the aluminum or stone—whichever may 
be used—and this surface treated in a 
manner well known to the art, large num- 
bers of copies can be taken with perfect 
results. 

The inventor of this machine is Mr. 
W. S. Timmis, and it is being constructed 
by the Timmis Lithotype Company, of 
New York city. 
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Electrical Patents. 

An automatic electric switch has been 
devised and patented by Mr. William S. 
Guthrie, of Terrell, Tex., the object of 
which is to produce a switch apparatus 
embodying a series of switches and a ro- 
tary switch-operating member common 
thereto and arranged to be driven by a 
motor of suitable character to effect the 
operation of the switches in any desired 
sequence or order, the various elements of 
the apparatus being combined in a simple, 
compact and durable form. The primary 
switch-operating member, which is com- 
mon to the several switches of the series, 
is in the form of a rotary drum, mounted 
on a shaft provided with bearing in the 


bifurcated end of a suitable base or 


switchboard of any desired form and of 
suitable non-conductive - material. The 
drum is provided upon its periphery with 
suitable means, for instance, circumferen- 
tial series of lugs or projections for ef- 
fecting an intermittent operative connec- 
tion between the drum and a series of 
movable switch-arms mounted on a switch- 
board. The projections of each circum- 


SLATING DEVICES. 


ferential series are designed to be suc- 
cessively presented to a switch-arm 
through the rotation of the drum, rotary 
movement being imparted to the latter 
by any suitable means, as, for instance, 
a motor geared to the drum, as by a belt. 
The switch-arms are pivotly mounted in- 
termediate of their ends, and while the 
particular. character of this mounting may 
be varied within certain limits, the switch- 
arms are preferably provided with com- 
paratively long bearing-sleeves, rotatably 
carried by a shaft, common to the several 
switch-arms, and supported by brackets 
upstanding from the base at or adjacent 
to the opposite sides thereof. The front 
ends of the switch-arms are disposed in 
close proximity to the drum for engage- 
ment with the lugs, and the rear ends of 
the arms are disposed above contact mem- 
bers in the form of vertically yield- 
ing binding-posts, extending upwardly 
through openings in the base. The rear 
end of each switch-arm is normally held 
in an elevated position out of contact 
with the adjacent post by a spring mount- 
ed in any suitable manner, but prefer- 
ably secured to the base, and having its 
upper free end-bearing against the under- 
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side of the switch-arm. Each contact 
member or post is provided at its lower 
end below the base or switchboard with 
an enlarged head, limiting the upward 
movement of the post under the impulse 
of a spring, secured at one end of 
the bottom of the switchboard and 
bearing at its free end against the 
underside of a binding-screw, screwed 
into the head of the post and serving to 
retain electrical connection therewith one 
of a series of feed wires, leading respec- 
tively to translating devices of any suit- 
able character, the devices being prefer- 
ably provided with a common return 
wire. The several switch-arms are in con- 
stant electrical connection with the main 
feed of line wire, between which and the 
common return is located a suitable source 
of electrical energy, designed to be placed 
in circuit with the translating devices by 
means of the switching apparatus. The 
manner of effecting the electrical connec- 
tion between the line wire and the several 
switch-arms is susceptible of variation, 
but a simple and efficient arrangement 
comprehends the attachment of the wire 
to one end of the shaft by a binding- 
screw. The shaft, the sleeves and the 
switch-arms are constructed of suitable 
conductive material, and the drum, as 
well as the switchboard or base, is of non- 
conducting material, so that while the con- 
tact of one of the switch-arms with one 
of the posts will close a circuit through 
one of the translating devices, it will be 
impossible to otherwise secure a closed 
circuit. It is desirable to have the sev- 
eral switch-arms normally disposed in the 
same plane parallel with the switchboard 
and for this reason the latter is provided 
with a raised bead constituting a stop for 
arresting the several switch-arms in 
proper position when the latter are swung 
under the impulse of a spring. The 
operation is as follows: the several cir- 
cuit-closing devices, each comprising a 
switch-arm and a contact member or post, 
being in position, the drum is rotated. 
When one of the projections on the drum 
engages the front end of a switch-arm, 
the latter is swung so that the rear end of 
the switch-arm comes into contact with 
the subjacent contact element or post to 
close the circuit through one of the trans- 
lating devices. As the drum continues to 
rotate, the switch-arm will continue to 
move until it reaches its disengaging 
position, this further movement of the 
arm after the circuit is closed being ac- 
commodated by the yielding of the post 
against the resistance of the spring. The 
projection having passed the end of the 
switeh-arm, the arm will be restored to 
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its normal position by its spring, thus 
breaking the circuit previously closed. As 
the rear end of the arm is moved away 
from the post, the latter will be elevated 
by its spring until arrested by the contact 
of the head with the underside of the 
switchboard. 

Mr. Jas. L. Ayer, of Cambridge, Mass., 
has assigned to the Simplex Electric Heat- 
ing Company, of Boston, Mass., a patent 
obtained by him on an apparatus for con- 
trolling current-supply to tools. The inven- 
tion has for its object the provision of 
means for supplying varying amounts of 
current to a tool or similar device under 
different conditions, according to the re- 
quirements. In the preferred embodiment, 
a rheostat is provided on the wall or other 
convenient place in series with a line 
wire provided with a handle connected by 
a wire to the tool handle, whose contacts 


DEVICE FOR CONTROLLING CURRENT SUPPLY 
To TooLs. 


(carried by a spring and actuated by a 
lever) upon being depressed complete a 
circuit from the handle by means of a 
wire leading to the tool with an opposite 
line wire. By this mechanism it will be 
seen that so long as the tool remains in 
use, and hence the handle switch held in 
operative position, the rheostat will be 
more or less in circuit, according to the 
position of the rheostat-arm ; but as soon 
as the tool is placed on the stand or 
whenever it ceases to be grasped by the 
operator, the entire rheostat will be in 
series with the tool, because of the break- 
ing of the auxiliary circuit. This cuts 
down the current supplied to the tool, but 
permits the full heating current to be 
supplied when required for use. By hav- 
ing a sectional rheostat, the tool may be 
operated with any portion of the rheostat 
desired, so as to vary the amount of 
current according to the different kind; 
of work. 

An electric bell which is simple, inex- 
pensive and novel, as regards construc- 
tion, has been invented by Harry E. 
Dev, of New York citv, N. Y. This bell 
comprises a magnet saddle, a pair of reso- 
nant members carried by and arranged 
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substantially at right angles to the axis 
of the magnet saddle, and an electrically 
controlled striker arranged transversely 
of and at an inclination to the axis of 
the magnet saddle, the said resonant mem- 
bers serving to substantially enclose the 
magnet saddle and striker and the said 
striker having a line of reciprocating 
movement extending obliquely from one 
of the resonant members to the other and 
being adapted to engage in its movements 
the respective resonant members. In car- 
rying out his invention, Mr. Dey employs 
a magnet saddle in the form of an annulus 
or ring, having a primary shoulder ter- 
minating in a reduced extension, the lat- 
ter aligning with the axis of the bell 


proper, and a secondary shoulder is lo-, 


cated diametrically opposite the primary 
shoulder and terminates in a reduced ex- 
tension. An electromagnet is disposed 
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SECTION SHOWING New IDEA FOR 
ELECTRIC BELL. 


within the saddle, comprising a core, op- 
posing discs supporting the core, a coil on 
the core intermediate of the discs, and an 
exterior casing or sleeve, the latter serv- 
ing as a general tie member for holding 
the foregoing parts firmly in their respec- 
tive positions for service and with the discs 
fully enclosing said coil. One of the 
discs is preferably of steel and serves as a 
yoke for the electromagnet, while the 
other disc is of non-magnetic material. 
A striker, preferably of non-magnetic ma- 
terial and in the form of a rod, is em- 
ployed, the striker extending longitudin- 
ally through the magnet core. The strik- 
er carries an armature which, under nor- 
mal conditions, is located adjacent to one 
pole of the magnet, the opposite pole of 
the magnet being formed by the casing 
or sleeve. An elastic element is inter- 
posed between the armature and the elec- 
tromagnet proper, the element being in 
the form of a spiral spring encircling the 
striker, A leading-in wire runs down- 


wardly within the reduced hollow exten- © 


sion, the wire contacting at its lower ex- 
tremity with a contact member formed 
from metal and supported at the primary 
shoulder. The lower extremity of the 
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wire leads from the interior of the ex- 
tension outwardly by way of a lateral open- 
ing with which the extension is provided. 
The contact member of the leading-in 
wire makes connection with a post, ex- 
tending through one of the discs and in- 
sulated therefrom by means of a bush- 
ing to connection with the inner end of 
the coil, the other end being grounded to 
the main magnet in suitable connection 
with which a leading-out wire is em- 
ployed. The free end of the contact mem- 
ber terminates in the line of movement 
of a non-magnetic catch in the form of 
a washer fixed to or upon the adjacent end 
of the striker. Between the catch and 
the electromagnet proper an elastic ele- 
ment is interposed in the form of a 
semi-elliptical spring. Platinum contact 
points are émployed, one at the free end 
of the contact member and the other at 
the outer end of the post, and the striker 
is provided with service tips, one at each 
end. In connection with the bell, one or 
more resonant members are used, vary- 
ing in pitch or tone where a chime effect is 
desired. The members are dished or cup- 
shaped and open one toward the other and 
substantially enclose and house the oper- 
ative parts of the bell, and thus protecting 
the same against injury. One of these 
members is located at the secondary 
shoulder and the other at the primary 
shoulder with an intervening washer. 
These members are each preferably pro- 
vided with a central threaded opening, so 
that one member may be seated at the 
secondary shoulder by means of the 
threaded extension and held there by 
means of a nut, and the other member may 
be seated at the primary shoulder by 
means of the threaded extension and 
held by means of a keeper, which is adapt- 
ed to have a threaded engagement with 
the extension after the manner of a nut, 
and which serves also to duly space the 
bell from its supporting medium. In 
connection with the bell, a battery or 
other suitable current or electric gener- 
ator and a push-button or other device is 
employed in circuit with the leading-in 
and leading-out wires, as in common 
practice. In operation the circuit being 
closed by manipulating the push-button, 
the striker receives a reciprocating 
movement, for the reason that the electro- 
magnet of the bell attracts the armature 
which, being fast on the striker, causes 
the latter to move longitudinally and rap- 
idly in one direction against the tendency 
of the elastic element, during which 
movement of the striker the catch en- 
gages the free end of the resilient con- 
tact member and urges it away from the 
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post, thus breaking the circuit at that 
point, whereupon the striker sustains a 
forcible thrust in the opposite direction 
through the medium of the elastic ele- 
ment, thereby causing the catch to re- 
cede from its engagement with the free 
end of the member and permitting re- 
establishment of the circuit through the 
return of the free end of the member to 
engagement with the post. Then the 
armature is again attracted by the mag- 
net of the bell, and this operation is con- 
tinued so long as the circuit is closed, 
and a reciprocating movement is thus im- 
parted to the striker. The elastic ele- 
ments yieldingly hold the striker out of 
contact with both of the resonant 
members. When the striker is moved 
under the attractive force between the 
magnet of the bell and the armature its 
tip engages and quickly recedes from one 
of the resonant members and on the re- 
turn movement of said striker its other 
tip engages and quickly recedes from the 
other resonant member, thus, where the two 
resonant members vary in tone or pitch 
producing a chime effect. However, if 
desired, the bell may have the character 
of a single-gong bell. 

Mr. Lee De Forest, of New York city, 
has invented a wireless signaling appa- 
ratus by which, with a Morse key modi- 
fied in accordance with his invention, the 
same speed may be obtained in wireless 
signaling as in ordinary telegraphy. In 
carrying out his invention, Mr. De For- 
est employs a pivoted key lever having 
two arms. _ This lever is of bent or re- 
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curved form, the contact-arm of which is 
at a lower level than the operating arm, 
so that the contact-arm may be immersed 


in oil or other insulating fluid or dielec- 
tric having a higher insulating capacity 
than air and contained in a box or reservoir 
upon which the key lever is mounted. A 
contacting member is carried by the con- 
tact arm of the key lever and another con- 
tact member is mounted on a reservoir. 
The terminal portion of the contact-arm 
is composed of an insulating material, as 
hard rubber, within which is mounted a 
metal plug forming the first-mentioned 
contact member. The two contact mem- 
bers are respectively connected with wires 
which form parts of the key-controlled 
circuit. A spring is employed to raise 
the key after it has been depressed and 
an adjustable stop determines the amount 
of the rise. : 
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Does the Radioactivity of Radium Depend 
Upon Its Concentration ? 

Thia is a communication from Mr. E. 
Rutherford, describing some recent inves- 
tigations which he has carried out, in 
order to determine whether the radio- 
activity of radium depends upon its con- 
centration, a possibility suggested by Dr. 
J. J. Thomson. In order to test this 
point, measurements of the radioactivity 
of radium bromide were made when in 
the solid state and when diffused through- 
out the mass of a solution more than a 
thousand times the volume occupied by 
the radium compound. Two tubes, closed 
at one end, were taken. In one was placed 
about a milligramme of pure solid radium 
bromide, and in the other a solution of 
radium chloride. The tubes were connect- 
ed near the top by a cross tube, and the 
open ends sealed. Measurements of the 
radioactivity were made with an electro- 
scope, the tubes being fixed in a definite 
position. The apparatus was then tilted 
so as to allow the radium chloride to flow 
into the arm containing the radium bro- 
mide, which was dissolved. No appreciable 
change in the radioactivity was observed 
in over a month’s interval, and the con- 
clusion is drawn that a distribution of the 
radiating matter over a few times its 
original volume has no appreciable in- 
fluence on its radioactivity. The radio- 
activity of radium is therefore not in- 
fluenced by its own intense radiations. 
This result is in agreement with previous 
observations. It is thus improbable that 
the energy given off by radium is due to 
the absorption of an unknown external 
radiation, similar in character to those 
which are emitted.—Abstracted from Na- 
ture (London), January 7%. 
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Unscientific Electric Engineering, Destruc- 
tion of Underground Pipes, Etc. 

Electrical research, says Mr. H. W. 
Spang, has principally been confined to 
the laboratory, which has resulted in the 
rapid development of electric generators, 
motors and all other electrical appliances. 
In fact, the advance in electric generation 
has been far more rapid than the deter- 
mination of the means for safely employ- 
ing power for electric energy. Owing to 
the strict adherence to laboratory deduc- 
tions, the engineering branch of electrical 
science is defective, which partially ac- 
counts for the great destruction of prop- 
erty, underground pipes, ete, by power 
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currents. Ohm’s law, governing electric 
action, is simply a laboratory deduction. 
The law of shunts, which the trolley cur- 
rent is supposed strictly to observe, is also 
a laboratory deduction. A grave blunder 
has been made by the electrical engineer 
in neglecting to investigate thoroughlv the 
true action of ordinary electricity in con- 
nection with underground pipes. Had 
this been done, the so-called electrolysis 
problem would, no doubt, have long since 
been solved. The author gives a rambling 
discussion of atmospheric discharges, 
lightning, and what he calls “underground 
lightning currents.” He dwells upon the 
great grounding tendency of electric cur- 
rents, even with a very low potential cur- 
rent, as though the earth had an affinity 
for electricity drawing it into itself on all 
occasions. He cites many cases where 
pipe systems have been destroyed, attribut- 
ing the injury to the underground light- 
ning currents. In regard to electrolysis, 
due to railway currents, he does not think 
that the trouble is due to poor ground 
returns. He does not believe in insulated 
joints for pipe systems, nor in conduit 
systems, nor in double trolley svstems, as, 
according to his idea, the electricity will 
go into the pipes anyhow. No means is 
suggested for avoiding the dangers which 
he believes exist, but he concludes that the 
present unsatisfactory status of the elec- 
trical business calls for a general electrical 
and lightning protection system for cities, 
towns, villages, and even the suburban 
districts.—A bstracted from the American 
Gas Iaght Journal (New York), January 
18. 
A 


A New Electric Traction System. 


The pecuhar condition of Switzerland 
has for some time drawn the attention of 
the authorities there to the advisability 
of adopting some form of electric traction 
system for operating the steam railroads, 
because Switzerland, while it has abun- 
dant water power, has no coal mines, and 
the steam railroads are at the present time 
entirely dependent upon imported coal. 
To convert these roads completely to elec- 
tric traction would necessitate a large ex- 
penditure, and it is therefore desirable 
to make use, as far as possible, of the 
present apparatus. Herr E. Lenggen- 
hager describes in this article a novel so- 
lution of the problem, which he states is 
now ‘being studied by the government. offi- 
cials, In the system proposed the steam 


locomotives are to be retained, but steam 
is to be raised by means of electric heat- 
ers placed in the locomotive boilers, cur- 
rent for which is to be supplied by an 
overhead trolley, from suitable power sta- 
tions, utilizing water power. The type 
of heater suggested is a thin conducting 
laver, surrounded by protecting plates. 
These heaters are to be arranged in verti- 
cal rows in the boiler, and a suitable ar- 
rangement of switches in the locomotive 
cab will enable the heat to be controlled. 
This arrangement, it is said, will enable 


„Steam to be raised to a pressure of fifteen 


kilogrammes per square centimetre from 
water with a temperature of ten degrees 
centigrade, in three hours. The electric 
heaters will have a practically perfect effi- 
ciency, but there will be some loss, due to 
radiation from the boilers. A locomotive 
requiring 100 kilogrammes of steam per 
hour would require 225 kilowatts. The 
following arguments are given for adopt- 
ing this system: the cost of the change 
will be small. It will be easy to instruct 
the present train crews in the use of the 
new devices. The only change necessary 
in the locomotive will be the use of a cur- 
rent collector in place of the smokestack, 
and the addition of the heaters and 
switches, with indicating apparatus. The 
transformation can be quickly made, and 
as the locomotives are condemned, they 
can be replaced by electric locomotives.— 
Translated and abstracted from the Elek- 
trotechnischer Anzeiger (Berlin), Janu- 
ary 7%. . 
A 


The Vogt Gas Engine. 


A novel type of gas engine, which is, 
according to Mr. H. A. Humphrey, pœ- 
sessed of a number of distinct advantages 
over the usual type, is here described by 
him in some detail. The most radical 
departure from the usual practice is the 
filling of the working cylinder with water. 
This cylinder is horizontal and opens 
at each end into two chambers, 
also filled with water. At the upper 
part of these chambers the air and 
gas are admitted. After an ex- 
plosion has taken place in one chamber. 
the gases force down the water contained 
in it, and thus move the piston horizon- 
tallv. At the end of the working stroke 
an air valve opens, admitting air under 
pressure, which drives out the products of 
combustion. On the return stroke the air 
valve closes, as does also the exhaust valve, 
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and part of the water in the chamber is 
ejected through a special valve. The gas 
valve opens, admitting gas under pressure. 
Compression begins, the gas valve closes, 
and the compression of air and gas goes 
on. At the end of compression the mix- 
ture is exploded, and the cycle is repeated, 
the same process being carried on in the 
other chamber. This method of operation 
gives two impulses per revolution. The 
power of the engine is controlled by stop- 
ping the escape of air from the cylinder 
on the return stroke, and by the amount 
of gas admitted and the quantity of water 
allowed to escape. The proportion of air 
and gas is constant for all loads. The 
presence of water in the cylinder enables 
the piston and stuffing boxes to be kept 
tight without much friction, as they are 
under water. It does away with the neces- 
sity of a water-jacket for cooling the cyl- 
inder, and prevents unequal expansion be- 
tween the piston and the cylinder. At the 
end of each stroke a little fresh water is 
admitted to the cylinder, and part of the 
hot water is drawn off. As the gas does 
not come in contact with the working cyl- 
inder, it is not necessary that it should 
be clean. Any dust or soot will be car- 
ried off in the water. Tests of a small 
engine giving but one and three-quarters 
horse-power are said to have shown a con- 
sumption of gas of only sixteen to eight- 
een cubic feet of London city gas per 
horse-power—a performance as good as 
that of a 200-horee-power gas engine of 
the ordinary type. Calculation shows that 
the speed of the piston may be five or six 
metres per second before the water column 
will be broken up. Four metres per sec- 
ond is generally high enough for the pis- 
ton speed of a gas engine. It is stated 
that a 1,000-horse-power engine is to be 
built, in order to test the capabilities of 
a large machine of this type.—Abstracted 
from Engineering (London), January 8. 
A 

The Bristol, England, Switchboard Fire. 
This is a contribution by Mr. H. W. 
Clothier, discussing the causes of the 
breakdown at the Bristol station on De- 
cember 23 last, and suggesting conditions 
which might have saved or reduced the 
extent of the damage. The primary fault 
is not known at present, but this caused 
an excess current through the machine 
fuses, the failure of which developed an 
arc on the switch gear, which spread te 
the cables and the switchboard platform 
and roof. Some time was required to 
shut down the machines, to extinguish the 
fire, and to obtain light for examining the 
extent of the damage and clear away the 
debris and make temporary connections. In 
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the mean time the Avonbank station, con- 
taining a sound equipment, was standing 
idle and helpless. The conditions which 
might have saved the station are as fol- 
lows: the obsolete type of fuse should have 
been replaced with a later design, or dis- 
pensed with altogether. Less inflammable 
material might have been used on the 
floor and on the cables. sletallic sheath- 
ing on the cables would have prevented 
the possibility of the insulation burning 
to the extent that took place. The floor 
might have been made of non-inflammable 
material, such, for instance, as glass. The 
same suggestion may be made in regard to 
the roof. The time spent in extinguish- 
ing the fire could not be avoided, except 
by preventing the fire in the first instance ; 
but the inconveniences caused by the ab- 
sence of light could be avoided by the sys- 
tematic installation of flare lamps or 
acetylene lamps, so that they could be lit 
up immediately in case of trouble. Al- 
though triplicate bus-bars had been in- 
troduced as a provision against failure, 
they were of little service in an emergency. 
The full advantages during and after an 
emergency are only to be derived by the 
complete duplication of all parts. To cope 
with a failure of the magnitude that the 
one in question attained would necessitate 
a duplication of the entire switch gear, 
but this gear might consist of the barest 
necessities for temporary use. The use of 
fuses on the generator is theoretically 
bad, because sound machines are likely to 
be isolated at the wrong time. If used 
at all they should be fused to blow at 
two or three times the working capacity 
of the generator. The size of fuse can not 
be determined by the capacity of the indi- 
vidual generator, but should be based upon 
the total capacity of all the generators run- 
ning in parallel. A reliable reverse cur- 
rent automatic circuit-breaker does not 
seem to be available at present. It thus 
seems better not to depend upon automatic 
protection, and then, if a fault occurs on 
a generator and the attendant does not 
pull out the main machine switch, the 
engine will possibly be pulled up; but 
in any case, it is better to risk injuring 
the generator than to cause a cessation 
of the supply to the consumers. The reme- 
dy is brutal, but the trouble is soon over.— 
Abstracted from the Electrical Times 
(London), January 7. 
a 
The Gin Process for Producing Steel 
Electrically. 

This article gives a general discussion 
of the use of electricity in producing steel, 
its advantages and disadvantages, and then 
proceeds to a description of the Gin proc- 
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ess. In this method the furnace consists 
of a movable crucible, which can be run 
into an enclosed chamber in order to re- 
duce the loss of heat during operations. 
The crucible has the form of a flat car- 
riage, the upper surface being covered with 
some refractory material, such as chalk, 
and in which is formed a long channel, 
usually doubled back and forth so as to 
obtain a considerable length. In opera- 
tion, this channel contains the material 
to be worked. A heavy current is passed 
through the molten material by means of 
two heavy iron electrodes placed at the 
two ends of the channel. These electrodes 
are brought into contact with the conduc- 
tors supplying current when the crucible 
is in the chamber. To prevent fusion of 
the terminals, water is circulated through 
them. In this method the necessary heat 
is developed in the material itself, it act- 
ing somewhat as an incandescent lamp 
filament. A decided advantage of the ays- 
tem is the doing away with carbon elec- 
trodes, and thus rendering purification of 
the steel simpler. To put the furnace 
into operation the crucible is run into 
the chamber, and molten iron run into it 
through suitable openings in the roof of 
the chamber. ‘The current at once begins 
to flow through the material, and by add- 
ing, as necessary, carbon and fluxes, the 
process of conversion into steel goes on. 
The reducing materials are added from 
time to time, and the operation watched. 
When conversion has been completed, the 
molten steel is drawn off through channels 
in the crucible. By localizing the heat in 
the material itself, temperatures not ob- 
tainable in the Martin furnace may be 
reached, and only enough carbon to effect 
the oxidation of the impurities and the 
reduction of the ore need be added. To 
determine the heat efficiency of the fur- 
nace, a hypothetical ore is assumed for 
convenience in‘calculation. The steps in 
the reduction of this are followed care- 
fully, the amount of heat required in 


each being computed. ‘The final result 
shows that 'to produce one kilogramme of 
steel requires 456 watt-hours, plus the loss 
due to radiation from the furnace. This 
radiation will vary with the temperature 
at which the material is worked. Curves 
are given showing the actual performance 
under various conditions. The author 
computes the total expenses of a plant 
operating with this system and producing 
30,000 tons of steel per year. Working 
on the ore process, the cost per ton i3 
$16.40. Reckoning on a mixed process, 
it is $16.60 per ton. He contends that 
these figures are not unduly optimiatic, 
and that, under favorable conditions, the 
cost per ton of steel would be about $15.— 
Translated and abstracted from L’Rclai- 
rage Électrique (Paris), January 7%. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A Twenty-four-Inch Motor-Driven 
Lathe. 

The distinctive features of the Hendey- 
Norton improved screw-cutting engine 
lathe, here shown, are in the Norton sys- 
tem of speed-change gear, the reversing 
device by which the carriage may be moved 
in either direction, without reversing the 
direction of the spindle; the automatic 
stop which throws the feed at any prede- 
termined point, and the interchangeable 
tool rest. This tool is built by the Hen- 
dey Machine Company, of Torrington, 
Ct 


The gear-changing arrangement con- 


ment before meshing takes place. The 
plate on the front is indexed to indicate 
the thread which the corresponding com- 
bination of gearing will cut. The regular 
equipment of gears allows for the cutting 
of twelve standard threads between six 
and twenty to the inch, or by the substitu- 
tion of other stud gears the range may be 
shifted up or down, extending the limits 
to one and one-half and eighty to the 
inch. This device offers advantages of 
simplicity of construction, the saving of 
time and the avoidance of errors. 

The reversing device is operated by a 
handle from the apron, and is also a time- 
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sists of a cone of twelve gears secured by 
one key on the lathe screw or driving 
shaft, and a pinion sliding on a splined 
shaft and guided in the yoke of a rocker 
which carries at its outer.end an inter- 
mediate gear always in mesh with the 
pinion, the whole being enclosed in a case 
which forms a cover for the gears, bear- 
ings for the screw and driving shaft, and 
a guiding slot with notches and detent 
holes for locking the mechanism in any 
one of its various positions. The sliding 
pinion, by means of the rocking interme- 
diate gear, may be caused to engage with 
any one of the gears on the cone, the 
movement being controlled through the 
guiding slot of the gear box by a handle 
which carries a latch. The latter, when en- 
tering one of the holes of the upper row, 
secures the gears in a running position, 
the corresponding notch below serving to 
guide the handle, so as to bring the pro- 
posed combination of the gears into align- 


saver, as by means of it the time ordi- 
narily lost in reversing the lathe to re- 
verse the carriage is avoided. The auto- 
matic stop, shown under the bed, may be 
set to limit the travel of the carriage in 
either direction. It obviates the danger 
of running into shoulders in turning and 
thread-cutting, or the bottoms of holes in 
boring and internal thread-cutting, and 
is especially valuable in duplicating 
pieces, since it makes but one measure- 
ment necessary. The interchangeable 
tool-rest feature allows the use of any one 
of four different styles of tool rest. 

The driving element is a five-horse- 
power, low-speed, shunt-wound Crocker- 
Wheeler motor, supplied on the Crocker- 
Wheeler multivoltage system through a 
twenty-one point controller. A Morse 
chain transmits the power to a sprocket 
which may be connected direct to the spin- 
dle or through either of two back-gear com- 
binations. The first combination gives a 


reduction in, speed of 1: 2.68, and through 
the second a further reduction in speed 
of 1:2.63 is obtainable. The highest 
speed of the motor is 1,270 revolutions 
per minute, and the corresponding speeds 
of the spindle 285, 103 and 40.4 revolu- 
tions per minute. The upper twelve 
speeds of the motor when driving the 
spindle directly, the same on the first 
gear combination, and the upper eighteen 
on the second, constitute the tool’s work- 
ing speeds, forty-two in all. Obviously 
the motor may be run on lower speeds, 
but there is no occasion to do so except 
with the slowest gear combination, where 
as low as four revolutions per minute of 
the spindle is possible. These extremely 
slow speeds are convenient when setting 
up work, or when a very low cutting speed 
is desirable. The controller is manipu- 
lated from a hand wheel supported on the 
carriage, the connection being through 
years and a splined shaft, so that the mo- 
tor is under instant control of the oper- 
ator at whatever position along the bed 
the carriage may happen to stand. 


The Compressed-Air Power Plant at 
the St. Louis Exposition. 

From time to time there appear in 
various circulars and press notices data 
relating to the mechanical equipment of 
the power plant of the St. Louis Expo- 
sition. The apparatus which will be in- 
stalled, both as purely exhibition appa- 
ratus, as well as for the performance of 
useful work, will, no doubt, be distinctive 
in design and operation. The Laidlaw- 
Dunn-Gordon Company, of Cincinnati, 
Ohio, will supply the central compressed- 
air power plant for the exposition. This 
plant will contain two main compressing 
units, one cross-compound two-stage Cin- 
cinnati-gear compressor, having thirteen 
and twenty-four-inch steam cylinders, 
twenty-two and fourteen-inch air cylindera 
and twenty-four-inch stroke, with a dis- 
placement at 125 revolutions per minute 
of 1,300 cubic feet per minute; and one 
cross-compound two-stage Meyer-gear 
compressor, having twelve and twenty-inch 
steam cylinders, eighteen and eleven-inch 
air cylinders and eighteen-inch stroke, - 
with a displacement at 100 revolutions 
per minute of 530 cubic feet per minute. 
The first machine is to supply the general 
compressed-air requirements of the expo- 
sition, while the second is to supply the 
transportation exhibits. The larger ma- 
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chine is of special interest, as it ia the first 
compressor of its type publicly exhibited, 
although a number of similar machines 
have been and are being installed in pri- 
vate plants. A 1,500-foot machine of this 
type is at the present time being placed 
in the Jersey City power-house of the 
Central Railroad of New Jersey. 

The general construction of one of these 
machines is shown in the illustration. The 
frames are of massive construction, with 
a long bearing on the foundation, while 
the steam and air cylinders, joined in the 
direct line of thrust by heavy cast-iron 
housings, are also supported by bed-plates 
under their entire length, the weight of 
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the steam and the exhaust with corre- 
sponding reduction in cylinder condensa- 
tion, together with short, straight ports 
and smal] clearance. On the other hand, 
the complicated Corliss releasing gear, 
which is necessarily prejudicial to even 
moderate speeds, has been eliminated, the 
action being positive throughout. 

The air valve gear is, however, the dis- 
tinguishing feature of this machine, com- 
bining in a very ingenious manner the 
positive action, noiseless operation and 
durability of the mechanically moved 
valve with the elasticity of the poppet 
valve. The noise and rapid wear of the 
poppet valve, due to the impact of the 
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each aide being thus taken on two large 
bearing surfaces extending to the ends of 
the machine. The general construction 
is characteristic of the best grade of en- 
gine work, and comprises removable quar- 
ter boxes and main bearings, steel-forged 
connecting-rods, with wedge takeup, spe- 
clally large crank and wrist pins and cast- 
steel croasheads with adjustable babbitted 
slippers, top and bottom, working in bored 
guides. The reciprocating motion is of 
the simplest possible character, this sim- 
plicity in construction permitting low re- 
ciprocating weights without sacrifice of 
strength. ‘These features allow satisfac- 
tory balancing and, in connection with the 
long bearing on the foundations, ensure 
an especially easy running machine. The 
steam valve gear is of the four-valve type. 
Steam distribution is effected by means 
of short, double-ported, slide valves, work- 
ing at either end of the steam chest on 
a valve face as close as possible to the 
cylinder bore, the port volume being re- 
stricted as far as the large valve area will 
allow. The exhaust valves are of the 
Corliss rotary type and are placed at the 
bottom of the cylinder. This construction 
has been followed in order to produce a 
valve gear having the essential advantages 
of a Corliss, namely, separate passages for 


valve closing at the reversal of atroke, are 
chminated by mechanically closing the 
passages underneath the poppet valve, and 
leaving a cushion of air upon which the 
latter seats. 


The Bucholtz Steam Turbine. 


In the current issue of the London 
Electrical Review a brief description of a 
new type of steam turbine invented by 
Mr. Bucholtz is given by Mr. E. Kilburn 
Scott. The turbine consiste of a series of 
brass discs or washers, half of them fas- 
tened to the case of the turbine, and the 
other half placed alternately and mounted 
on the spindle, the clearance between the 
plates being a fraction of a millimetre. In 
the fixed plates series of holes, arranged 
in concentric circles, are drilled straight 
through, with the drill at right angles to 
the plate. In the rotating plates there 
are similar series of holes drilled at a 
considerable angle with the plane of the 
plate. It will thus be seen that in pass- 
ing through the holes from one end of the 
turbine to the other, steam is thrown 
against the slanting holes in those plates 
mounted on the spindle, thus making 
them rotate. | 

When the steam is passed through the 
rows of holes nearest the periphery, it 
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works back through another series of 
holes nearer the spindle, and so on for- 
ward and backward until it finishes at 
the row nearest the spindle. There ie 
no end thrust, and by reversing the di- 
rection of the steam the turbine is made 
reversible. Mr. Scott says that he has seen 
a machine of the size of two clinched 
fists at work doing one-quarter horse- 
power. It reversed beautifully and was 
an interesting example of how extremely 
simple a steam prime mover could be 
made. When worked as a reversible tur- 
bine the area of all the various rows of 
holes must, of course, be the same; but 
when the direction of rotation is always 
the same this objection can not be made. 
> 
New Type of Lamp Guard. 

Mr. F. W. Winbolt, of the P. R. Wagor 
Manufacturing Company, 56 Harrison 
avenue, Springfield, Mass., has invented 
a new lamp guard which this company is 
preparing to place on the market. The 
unique features of this guard are its re- 
siliency and convenience. In making a 
test, the guard, with a lamp in it, was 
dropped repeatedly three feet, striking on 
a hard floor, without putting either 
lamp or guard out of service. The 
method of placing this guard on the lamp 
is valuable to the contractor, as the 
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manipulation is simple and great speed 
can be acquired. When in place it will 
stand a great deal of rough usage without 
being shaken or knocked off; and as the 
protecting wires are very near to the lamp 
bulb, they cause almost no obstruction to 
the light at the point of greatest radiation. 
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Generating Apparatus for Glasgow. 

Bids have been invited by the electricity 
department of the Glasgow (Scotland) 
Corporation for two 3,000-kilowatt turbo- 
alternators, for its Port Dundas generat- 
ing station, and a double-current gen- 
erator of 1,400 kilowatts for the generat- 
ing station at St. Andrew’s Cross. Fol- 
lowing are some of the particulars re- 
quired of this machinery, as given in the 
London Electrician: 

It is left to the option of the bidder 
whether the turbines be vertical or hori- 
zontal, provided they are arranged for 
direct-coupling to the three-phase alter- 
nators. Superheated steam at a pressure 
of 190 pounds per square inch, superheat- 
ed at 550 degrees Fahrenheit, will be sup- 
plied at the engine-stop valves, and the 
engines are to run condensing with a 
twenty-seven and one-half inch vacuum. 
The ability to carry an overload of twenty- 
five per cent for two hours, and fifty per 
cent for thirty minutes at normal speed, 
is specified. The speed of the combina- 
tion may be fixed by the makers. Easy 
accessibility to the blades and bearings is 
made a point. As the turbo-generatore 
will run in parallel with the existing re- 
ciprocating engine, the maximum permis- 
sible variation in angular velocity is one- 
quarter per cent. They are to govern 
within one and one-half per cent above, 
and one and one-half per cent below the 
normal speed from no load to maximum 
overload. Forced lubrication is suggest- 
ed. 

Each turbine is to have its own con- 
denser, and the circulating pumps and the 
air pumps will be driven by shunt motors. 

The three-phase generators are to be of 
the revolving field type, developing 3,000 
kilowatts at 6,700 volts, twenty-five cycles 
per second. At full load, with a ninety- 
three per cent power-factor, they must be 
capable of running continuously for 
thirty-six hours with a rise in temperature 
not exceeding seventy degrees Fahrenheit. 
Cast-steel slip rings and former-wound 
armature coils in micanite tubes are speci- 
fied. Inherent regulation is to be such 
that the rise in pressure does not exceed 
eight per cent when the full load is thrown 
off. The bidder is required to state the 
efficiency of the generators under various 
conditions of load. 

The double-current generator is to be 
capable of giving its total output of 1,400 
kilowatts from the continuous-current 
side, or part from each, and, if necessary, 
for thirty hours at a stretch. It is to 
supply continuous current at 520 and 600 
volts, and three-phase alternating current 
at from 318 to 367 volts, at a frequency 
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of twenty-five cycles per second. Both 
armature and field coils are to be former- 
wound, and the temperature at any part 
of the dynamo must not exceed seventy 
degrees Fahrenheit above that of the sur- 
rounding atmosphere after a run of thirty- 
six hours at full load. 

— a 

Localized Wireless Telegraphy. 

The Italian maritime authorities have 
been making experiments with Alessandro 
Artom’s method of localizing or sending 
wireless messages in a determinate direc- 
tion, with reported success. It is also 
stated that this system will be used by 
Marconi in communicating from Italy to 
Argentine, for which a station is now be- 
ing built at Pisa. 

Artom’s method of localizing consists 
essentially in employing circularly or el- 
liptically polarized Hertzian waves which 
can be transmitted through space in a 
predeterminate direction. Electromag- 
netic waves may be polarized in this way 
by combining two sets of wavés polarized 
in planes at right angles to each other. 
They may also be obtained by passing 
ordinary waves through prisms of wood 
or metal grids, although this plan involves 
a serious loss of energy through absorp- 
tion. Artom uses the first method in his 
system. He produces two oscillatory 
charges of different phase and of different 
directions, by means of three or four spark 
balls. In the circuit containing the in- 
duction coil producing the sparks there is 
a Wehnelt interrupter. The terminals of 
the secondary are connected as usual to 
a pair of spark balls, but there is a third 
ball placed so as to form a triangle with 
the other two, and this is connected 
through an inductance or a condenser to 
one terminal of the secondary circuit. 
The balls are arranged as the vertices of 
a right-angled triangle. The aerial may 
be connected directly through a trans- 
former with the third or central ball. 
Three or four aerials may be used, and 
they can be vertical or else placed in a 
given direction. The receiving aerial may 
pe a large circular wire connected at two 
points to the coherer. This system is said 
to allow the height of the aerials to be re- 
duced and to aid in syntonization. 

A New Train-Lighting System. 

A train-lighting system, invented by 
Messrs. H. Weston and C. J. Sewell, of 
Perth, Ontario, is described in the cur- 
rent issue of the Canadian Electrical 
News. The dynamo was mounted on the 
car truck, and driven by means of a fric- 
tion pulley on the car axle. The dynamo 
pulley is held in contact with the driving 
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pulley by means of compressed air, which 
is controlled by a pneumatic governor, 
self-regulated by the voltage of the gen- 
erator. When the speed of the car exceeds 
that necessary to give the required voltage. 
slipping takes place between the two fric- 
tion wheels. The dynamo is fitted with a 
pole-changer, and the car carries a storage 
battery and the usual equipment of lamps. 


Canadian Commission to Investigate 
Electric Smelting Abroad. 

It is reported that the ministry of the 
interior of Canada contemplates sending 
a commissioner to Europe to enquire into 
the electric smelting of iron ore. In On- 
tario and Quebec there are enormous de- 
posits of iron ore which can not be de- 
veloped at present, owing to the cost of 
fuel for smelting; but there is ample 
water power. Electric smelting plants are 
now being worked in France, Sweden and 
Italy. ‘The commission consists of Dr. 
Haanel, superintendent of mines; Mr. 
Thomas Cota and Mr. C. E. Brown. 


a 


Meeting of Cincinnati Section of the 
American İnstitute of Electrical 
Engineers. 

The Cincinnati section of the American 
Institute of Electrical Engineers held its 
first annual meeting at the Grand Hotel 
on the evening of January 18. The busi- 
ness meeting was preceded by a dinner 
in which forty members, associates and 
guests participated. The following officers 
were appointed: chairman, Mr. B. A. 
Behrend, chief engineer Bullock Electric 
Manufacturing Company; vice-chairman, 
Mr. J. Hendrick Hallberg, general super- 
intendent Cincinnati Gas and Electric 
Company; secretary and treasurer, Mr. 
Louis E. Bogen, civil and electrical engi- 
neer Bullock Electric Manufacturing 
Company, late professor electrical engi- 
neering University of Cincinnati. 

After the business meeting the chair- 
man introduced Dr. Louis Trenchard 
More, professor of physics at the Univer- 
sity of Cincinnati, who delivered an in- 
structive and interesting talk on “Radi- 
um,” exhibiting several photographs taken 
with radium and also a specimen of radi- 
um chloride. ‘The lecture was followed 
by a general discussion on the new ideas 
in molecular physics and the great scien- 
tific importance of radium in such ques- 
tions as the age of the earth and the re- 
vision of our views of the molecular theory 
of matter. 

The local chapter has been started with 
energy and enthusiasm, and the manage- 
ment is arranging with able and repre- 


sentative engineers to lecture before its 
members. 
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Speed Variation of Shunt Motors. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

I have read with much interest your 
editorial in your issue of the second of 
January, 1904, on “Speed Variation of 
Shunt Motors.” It was instructive, but 
why omit any mention of the most satis- 
factory way of all to do this, the method 


used by the Stow Manufacturing Com- 
pany to vary the speed of its motors? 

This method of speed control, which 
seems to have been entirely overlooked, 
appears to me to be the only method which 
most nearly fulfils the requirements of 
variable electric speed control. 

It may be stated generally that the best 
method of speed control is that one which 
gives the widest range of speed change at 
the highest efficiency with the greatest 
simplicity of mechanism and at the least 
first cost. 

All of the methods mentioned fail to 
meet these requirements in one or more 
particulars. Particularly is this so as re- 
gards efficiency and simplicity. 

As you state, “The speed of the motor 
is determined by three factors—the num- 
ber of armature conductors, the strength 
of the magnetic field and the voltage ap- 
plied to the armature; the speed may be 
varied by changing any one, or any com- 
bination of the three.” 

The method of speed regulation to 
which I desire to call attention is a form 
of field regulation, but not in the sense in 
which this is generally understood. 

The accepted method of field regula- 
tion, and one of the methods of variable 
speed control most used, consists in vary- 
ing the resistance of the field magnet 
windings by the introduction into or with- 
drawal from the field circuit of more or 
less of a highly resistant wire or other 
conductive material, and by so doing vary- 
ing the strength of the magnetizing cur- 
rent and so the strength of the magnetic 
field. 

This method is limited in range of 
speed variation and not of the highest effi- 
ciency, although simple in form and of 
low first cost. Only about forty per cent 
advance in speed is permissible before the 
field strength becomes so weak and the 
sparking at the commutator so great that 
the motor is in danger of being seriously 
injured or destroyed. The power output 
of the motor is also very materially re- 
duced as the field is weakened. This 
method is also step by step and not grad- 
ual in its operation. 

There is another way in which the 
strength of the magnetic field can be va- 
ried which is almost entirely free from 
all these objections. Quite a large range 
of speed variation, from sixty-five per 
cent to 120 or 130 per cent advance in 
speed being attainable, at the highest effi- 
ciency at all rates from the lowest to the 
highest speeds, in a very simple manner 
and at a low first cost. The motor gives 
a constant brake horse-power at all speeds, 
there is no sparking at the commutator at 
any speed and the method is so gradual 
and even in ite operation that any awa 
from the lowest to the highest, to a 
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tion of a revolution, can be obtained as 
desired. 

I refer to the method of changing the 
reluctance of the magnetic circuit by in- 
creasing or diminishing the amount of 


magnetizable material in this circuit, and 


so increasing or diminishing the strength 
of the magnetic field, the magnetizing cur- 
rent remaining constant at all times. The 
Stow multi-speed motor is an example of 
this method and the way in which this is 
accomplished is shown in the accompany- 
ing cut, which represents a sectional view 
of one of these motors and which conveys 
a clear idea of the construction of this 
motor. 

The motor shown is of the shunt type 
and does not differ materially in its make- 
up from other motors of this type except 
as regards its polar construction. As 
shown in the illustration the upper pole 
is composed of a pole shoe of common 
form, integrally connected with a cylin- 
drical shell over which the magnetizing 
coil is wound, and within which is a solid 
core of high permeability and of a cross- 
section relatively large as compared with 
the conducting area of the enclosing shell. 


Sount Motor, WITH SPEED VARIATION BY 
CHANGING RELUCTANCE OF MaGnetic CIR- 
CUIT, WITH MOVABLE FIELD-POLE CORE. 


‘By means of a hand wheel this inner core 


or “plunger” is adjustable in a direction 
radial to the centre of the armature, and 
is so proportioned that a slight variation 
in its position within the magnetized shell 
produces a very considerable difference in 
the reluctance of the magnetic circuit of 
which the plunger forms a part. 

When the plunger is adjusted so that 
its inner end comes in contact with the 
pole shoe, the magnetic circuit is most 
complete and of a minimum reluctance, 
and, since the magneto-motive force of the 
field coil remains constant, the volume of 
magnetic flux becomes a maximum and 
the speed minimum, or normal. As. the 
plunger is being drawn away from contact 
with the pole shoe a column of air is inter- 
posed which gradually increases the re- 
luctance of the magnetic circuit as long 
as the plunger continues to be withdrawn. 
When the plunger reaches the limit of its 
outward motion the reluctance of the 
magnetic circuit, and hence the speed, be- 
comes maximum. 

It will be seen that the air-gap between 
the polar faces and the armature always 
remains fixed and constant, the air-gap 
inside the pole being the one which is 
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varied, and that the design of the pole- 
pieces and plunger is such that as the 
volume of effective magnetism is dimin- 
ished by the outward movement of the 
plunger, the remaining magnetic flux is 
forced more and more in the direction of 
the pole tips, thus furnishing a magnetic 
field at all times of sufficient intensity to 
ensure sparkless commutation. 

To those familiar with the action of 
field-regulated shunt motors of ordinary 
type a variation in speed of 100 per cent. 
by a corresponding variation of the mag- 
netic flux would seem impossible of reali- 
zation on account of the difficulty of se- 
curing sparkless commutation when the 
field strength of the motor is so abnor- 
mally reduced, but by the construction 
shown these objections are overcome, and 
the motor operates sparklessly under very 
wide variations of speed. | 

In regard to the fineness of speed ad- 
justment, it is evident from the construc- 
tion of the machine that there is no speed 
between maximum and minimum which 
can not be obtained by an appropriate ad- 
justment of the hand wheel. It should 
be understood that while the motor carries 
its full load sparklessly, at any speed with- 
in its range at practically maximum eff- 
ciency, it will also carry any lesser load 
with a consumption of power correspond- 
ing with the actual work done. As the 
speed regulation is effected solely by vary- 
ing the reluctance of the magnetic circuit 
no controller or rheostat or resistance of 
any kind is used in the regulation of the 
speed, all electrical circuits and connec- 
tions remaining unchanged through the 
entire range of speed. 

This method of variable speed control 
is susceptible of other arrangements and 
variations, but the principle involved, that 
of varying the reluctance of the magnetic 
circuit by varying the amount of magne- 
tizable material in such a circuit gives a 
very wide range of speed change, at high 
efficiency, in a very simple manner and at 
low first cost; and also enables the motor 
to carry its full load without sparking, at 
any desired speed within its range, with 
an efficiency practically as high at one 
speed as at any other, and this without the 
use of any controller or rheostat whatever. 
It would therefore seem that this method 
is one which most nearly fulfils all the 
requirements of variable electric speed 
control. 

E. R. KNOWLES. 

New York, January 16. 


[If our correspondent had read more 
carefully the editorial to which he takes 
exception, he would have seen that the 
method of speed control by varying the re- 
luctance of the magnetic circuit was men- 
tioned. He would also have noticed that 
no comparison of various methods of con- 
trolling shunt motors was made. We 
merely desired to call attention to the 
statement of a well-known designer, that 
the limitations of control by vary- 
ing the shunt field current, which are 
accepted by others besides our correspond- 
ent, do not hold if a proper design is 
adopted.—Eb. ] 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


ANOTHER DISCOVERY OF RADIUM-BEARING EARTH—It is 
reported from New Orleans that a discovery of radium-bearing earth 
has been made in the Llano gold and coal fields, 115 miles north of 
New Orleans. Rumors of the discovery of radium at this place have 
been persistent for some time, and it is now stated that a party of 
scientists who visited the mine to investigate the report have veri- 
fied these. 


ELECTRIC RAILWAY COMBINATION IN CALIFORNIA—Offi- 
cial announcement has been made that the Los Angeles Interurban 
Railway Company has acquired the properties of the California- 
Pacific Railway Company, the Los Angeles Traction Company and 
the Los Angeles & Glendale Electric Railway Company. Mr. S. B. 
McLenegan has been appointed superintendent of the absorbing cor- 
poration, in charge of operation. The directors of the new company 
are Henry E. Huntington, Howard E. Huntington, George S. Patton, 
George E. Pillsbury, Epes Randolph, S. C. Baxter and John D. 
Bicknell. 


NEW YORK CENTRAL TO HAVE HIGH-SPEED BLECTRIC 
LOCOMOTIVES—A party of railway officers and electrical experts, 
with several officers of the General Electric Company, Schenectady, 
N. Y., inspected some of the apparatus which is being prepared for 
use at the terminal of the New York Central Railroad. It is stated 
that experiments are to be made upon a private track between 
Schenectady and Amsterdam, N. Y., with the object of attaining 
very high speeds. It is believed that the ultimate object of the 
tests is to secure electric engines which will be capable of main- 
: taining a speed of 125 miles an hour, or more. 


INTERNATIONAL EXCHANGE OF RIGHTS BETWEEN ELEC- 
TRIC COMPANIES—At a meeting held in Berlin, Germany, on 
January 20, of the directors of the Allgemeine Electrical Company, 
of Berlin, it was announced that a new company for the manu- 
facture of steam turbines had been formed, and that the Allgemeine 
company had acquired from the General Electric Company, of 
Schenectady, N. Y., the patent rights to the Curtis turbine, while 
the General Electric Company had obtained from the Allgemeine 
the rights to the inventions of Professors Riedler and Stumpf, of 
the Technical College, of Charlottenburg. These two companies are 
to unite to supply capital for the Berlin Steam Turbine Company, 
which is the name of the new concern, the capital of which is stated 
to be $1,250,000. It is further stated that, working in connection 
with the European interests of the Thomson-Houston Electric Com- 
pany, the General Electric Company and the Allgemeine company 
are to establish an Italian turbine company, with a capital of 
$1,200,000. 


FINANCIERS MAKE A TRIP THROUGH THE NEW YORK 
SUBWAY—A party of financiers was taken through the New York 
subway last week, as the guests of Messrs. Belmont, McDonald and 
Freedman. The party was conveyed on hand cars which were 
worked by some of the laborers, and rode from the City Hall to 
104th street. On the first car, which was in charge of Mr. August 
Belmont, were Jacob H. Schiff, J. W. Alexander, Robert Beacon, A. 
J. Cassett, Frederic Cromwell and James H. Hyde. The second car, 
in charge of Mr. John B. McDonald, carried Valentine P. Snyder, 
George J. Gould, James Henry Smith, Cornelius Vanderbilt, John D. 
Rockefeller, Jr., and Alfred Skitt. On the third car, in charge of 
Mr. Perry Belmont, were Robert H. McCurdy, Charles M. Jacobs, 
Andrew Freedman, Clarence H. Mackay, James Speyer, William 
Barclay Parsons, the chief engineer of the subway, and George 
Wickersham. The fourth car passengers were George W. Young, 
DeLancey Nicoll, Elliott Gregory, John F. O’Rourke, Samuel Rea 
and S. F. Curtis. It was noted that considerable progress had been 
made all along the line, and this was particularly true in the illu- 
mination of the tunnel, which was well lighted with gas and elec- 
tricity. 


A NEW TRAFFIC PROBLEM FOR BROOKLYN—The American 
Railway Traffic Association, of Brooklyn, N. Y., which was incor- 


porated at Albany last week, is a new company which will carry out 
a long-contemplated idea of using the Brooklyn Rapid Transit Com- 
pany’s lines for the transportation of freight and the handling of 
ashes and garbage for the city. It is understood that practically 
all of the $1,000,000 capital stock of the traffic association is held 
by the Brooklyn Rapid Transit Company. Most of the work of 
transporting freight and refuse will be done over the Brooklyn Rapid 
Transit lines at night, when the passenger traffic is lightest. The 
company has already on hand a large number of new cars especially 
constructed for this business. It has not yet been determined when 
operations will begin. The contract the new company has made 
with the Brooklyn Rapid Transit Company for the operation of its 
freight cars and dumping cars over the Brooklyn Rapid Transit 
lines will give to the company an additional income for a period 
when there has been practically no traffic. Plans are also under 
way to utilize the tracks of both the Brooklyn Rapid Transit Com- 
pany and of the New York City Railway Company for cleaning the 
streets and removing snow from all of the thoroughfares occupied 
by the railroad tracks. 


OBITUARY NOTICES. 


MR. W. O. GARRISON, whose death was noted in last week’s 
issue of the ELECTRICAL REVIEW, was born in St. Louis, Mo., Decem- 
ber 14, 1861. He was for many years a member of the firm of 
Messrs. D. E. Garrison & Company, western agents of the Illinois 
Steel Company, and dealers in general railway supplies. Early in 
the 90’s he assisted in organizing the St. Louis Radiator Manufac- 
turing Company, and was president and general manager of that 
company until 1898, when the company consolidated with the 
American Radiator Company. Mr. Garrison was widely known in 
the electrical field, and had been officially identified with the 
Columbia Incandescent Lamp Company for thirteen years, being 
president of that company at the time of his death, on Sunday 
evening, January 17, from heart failure. 


DR. FRIEDRICH von HEFNER-ALTENECK, one of the most 
distinguished electrical engineers of Germany, died on January 7 
from an apoplectic stroke. Dr. von Hefner-Alteneck was born April 
27, 1845, at Aschaffenburg, in the kingdom of Bavaria. He was a 
son of Dr. J. H. von Hefner-Alteneck, the archeologist. His educa- 
tion was obtained at the polytechnic schools at Munich and Zurich, 
followed by one year devoted to practical work in mechanical optical 
establishments in Munich. In 1867 he entered the shop of Siemens 
& Halske as a workman, but was soon transferred to the engineering 
department, and later was raised to the directorship. In this capa- 
city he originated many of the inventions which have emanated 
from the firm of Siemens & Halske. Some of his early inventions 
were improvements in telegraphic apparatus. In 1870 he invented 
the drum armature, by which the disadvantages of the Siemens 
shuttle armature and the Gramme ring were avoided. In 1877 he 
invented his alternating-current generator. In 1876 he adopted the 
arrangement of end-connections for drum armature windings in 
two planes, which avoids the reciprocal crossing of many coils. 
Another important invention is a differential arc lamp. With this 
lamp and his alternator the firm of Siemens & Halske established 
its first electric lighting installation with a divided regulator light, 
in the Kaiser Gallery, in Berlin, in 1879. Herr von Hefner- 
Alteneck’s more recent work has referred especially to the im- 
provement of the various kinds of apparatus required for electric 
lighting in all its forms, and to the improvement of measuring 
instruments of all kinds. He invented a dynamometer which 
measures the force transmitted by a belt direct, and in 1883 he 
proposed a new unit of light, which is now almost exclusively 
employed in Germany, under the name of the Hefner lamp, and 
is frequently used in other countries. He retired from the firm 
of Siemens & Halske at the end of 1889, and since that time had 
been engaged in studying the important subject of electric Tegula- 
tion and research generally. 
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PERSONAL MENTION. 


MR. PAUL W. BOSSERT has again assumed the duties of man- 
ager of the eastern district office of the Kellogg Switchboard and 
Supply Company at Philadelphia, after an absence of about four 
months. 


COLONEL JOHN T. DICKINSON, heretofore general agent for 
the Consolidated Railway, Electric Lighting and Equipment Com- 
pany, New York city, was recently made second vice-president of 
the company. 


MR. CHARLES J. GLIDDEN lectured on the evening of January 
26 before the Automobile Club of America, 753 Fifth avenue, New 
York city, on “13,975 Miles’ Automobile Drive in Fifteen European 
Countries and Across the Arctic Circle.” 


MR. L. W. KITTMAN, who has been very successful in selling 
the well-known specialties manufactured by the Marshall-Sanders 
Company, of Boston, was married on Christmas day to Miss Crane, 
of Albion, Mich. He has been spending his honeymoon in the 
cities of Philadelphia, New York, Boston and Washington, renewing 
acquaintances there. 


MR. ALOIS von ISAKOVICS, secretary-treasurer of the New 
York section of the American Electrochemical Society, has removed 
to Monticello, N. Y., on the advice of his physicians. Mr. von 
Isakovics retains his business interests in this city, and will attend 
the meetings of the society and execute any business of the section 
entrusted to his care. 


MR. E STUTZ, New York city, announces that, at the request 
of the secretary of the American Chemical Society, of Boston, 
Mass., the date of his lecture has been changed to February 25, 
so as to make the lecture room at the Huntington Hall available 
for that purpose. On February 1 Mr. Stutz will remove his office 
to the Wall Street Exchange Building, 43-47 Exchange place, New 
York city. 


MR. A. C. GARRISON has succeeded to the presidency of the 
Columbia Incandescent Lamp Company, St. Louis, Mo. This change 
has necessitated his return to active service with the company, and 
be will now give his entire time to the business. Mr. Garrison is 
widely known in the incandescent lamp field, and in taking up the 
duties of his brother, the late Mr. W. O. Garrison, brings to the 
executive position a large amount of experience and practical effort. 


MR. T. H. BAILEY WHIPPLE has returned to the Sawyer-Man 
Electric Company, to the position which he left last summer in 
order to take a part in the reorganization of the sales department 
of the Nernst Lamp Company, of Pittsburg. Mr. Whipple is an old 
hand in the commercial end of the electric lighting field. He was 
general sales agent with the Buckeye Electric Company, of Cleve- 
land, Ohio, and held a similar position with the Jandus Electric 
Company, which was an offshoot of the Buckeye Electric Company, 
and during his connection with these two companies established 
most of their agencies throughout the United States. Early in 
1903 Mr. Whipple went to the Sawyer-Man Electric Company, where 
he remained until he was called, as above noted, to the Nernst 
Lamp Company. . 


THE CANADIAN GOVERNMENT COMMISSION, recently ap- 
pointed to examine into the different electrothermic processes of 
manufacturing steel, sailed from New York for Liverpool on Janu- 
ary 23 on the Cunard line steamer Lucania. This committee con- 
sists of Dr. Eugene Haanel, superintendent of mines for the Cana- 
dian Government; Mr. C. E. Brown, electrical engineer; Mr. Nystrom, 
draughtsman, and Mr. Thomas Cota, secretary. A steel expert and 
a photographer will be added to the commission in England. The 
field of labor for the commission will be in Sweden, France and 
Germany. The purpose is to encourage the industry in Canada, 
where iron mines and waterfalls have remained undeveloped for 
some time. Mr. C. E. Brown, the electrical engineer of the party, 
is a graduate, with honors, from Ames College, Iowa. He later took 
up special engineering work at Cornell University, after which he 
was for four years with the General Electric Company, Schenectady, 
N. Y., as electrical engineer. For the last five years he has been 
electrical engineer for the Canadian General Electric Company, 
which position he has resigned to take part in the commission. 
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ELECTRICAL SECURITIES. 


Compared with last week’s figures, the market shows a consid- 
erable tone of improvement. The probability is that this is due to 
an easier feeling with regard to a war in the East. It seems evident 
that with the least assertion of confidence on the part of large 
speculators, the public is willing to reenter the stock market with 
considerable investment. This is only natural, as an average per- 
centage of the speculating public already holds securities which have 
depreciated in value from the price which was paid for them; con- 
sequently these speculators can be relied upon to help along any- 
thing which looks like a chance for an improvement in prices. The 
manipulation which has been going on quite recently, and the per- 
sistent rumors that large interests are at work, has aided this 
movement. There is a feeling abroad that these large interests are 
ready to force prices up, and that it is a good time to get in and buy. 

The money situation remains easy, and the possibility is that 
for several months there may not be any severe stringency in this 
direction. The prospect of an immediate decision in the Northern 
Securities case is attracting attention in many quarters, and the 
speculation as to the policies to be adopted by the two great parties 
is also becoming an important factor in commercial considerations. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 23. 
New York: 


Closing. 
Brooklyn Rapid Transit.................06- 50% 
Consolidated GaS..... 2... ccc cee ee cere eens 195% 
General Electric.......... 0... ccc eee ee eee 177% 
Kings County Electric.............c. cc wees 184 
Manhattan Elevated.............cccccsceee 145 
Metropolitan Street Railway............... 123 
New York & New Jersey Telephone........ 147%, 
Westinghouse Manufacturing Company..... 193 
Boston: Closing. 
American Telephone and Telegraph........ 129 
Edison Electric Illuminating............... 235 
Massachusetts Electric.................000- 79% 
New England Telephone................... 121 


Western Telephone and Telegraph preferred. 82 


The instrument output of the American Telephone and Tele- 
graph Company for the month ending December 30, 1903, shows a 
material falling off in the gross output, the figures—88,947 instru- 
ments—comparing with 96,963 for the month of November. The 
number of instruments returned during the month was 39,678, the 
largest returns reported since the month of October. The net out- 
put, 49,269, compares with 64,566 for November. The gross output 
for the year was 1,109,888, and the returned 480,691, leaving a net 
output of 629,197, as compared with 573,194 for the preceding year. 
The total number of instruments now outstanding is 3,779,517. 

The Western Telephone and Telegraph Company has declared a: 
regular semi-annual dividend of $2 per share on the preferred stock, 
payable February 1 to stockholders of record January 22. 


Philadelphia: Closing. 
Electric Company of America.............. 84% 
Electric Storage Battery common.......... 60 
Electric Storage Battery preferred.......... 60 
Philadelphia Electric....................0.6 614 
Union -“TractlOnw.2.0 scat ae se waves ota eetass 4T% 

è United Gas Improvement.................. 8814 

Chicago: Closing 
Chicago Telephone............... ccc. cee eee 123 
Chicago BdiSON o. 060. se54% 65. sees eka see eeead 150 
Metropolitan Elevated preferred........... 52 
National Carbon common.................. 261% 
National Carbon preferred................. 95 
Union Traction common................... 514 
Union Traction preferred...............0.% 301% 


National Carbon directors have declared the regular quarterly 
dividend of 1% per cent on the preferred stock, payable February 
15. Books close February 2 and reopen February 16. 

At the meeting of the stockholders of the Chicago Telephone 
Company, held January 20, the authorized capital stock was in- 
creased to $20,000,000, from $15,000,000. The issue of the new 
$5,000,000 will be spread over possibly three years. For the year 
ended December 31, 1903, the gross earnings of the company were 
$5,534,590, and the expenses, $4,113,246, leaving net earnings of 
$1,421,344. $1,274,835 was paid in dividends, leaving a surplus of 
$146,509, as compared with $127,278 for 1902. The assets of the 
company show an increase of $2,348,475, making a total of $15,- 
251,354. During the year $1,428,320 was invested in a new plant, 
and there was an increase of $2,007,000 in stock issue. 
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ELECTRIC LIGHTING. 


GROVE CITY, PA—Application has been made by E. J. Fithian 
and John Carruthers for an electric light franchise. 


AURORA, IND.—The city council has made a contract with the 
Aurora Gas Company to temporarily light the city by electricity. 


ATLANTA, GA.—It is stated that the town of Conyers will erect 
a municipal electric light plant, to cost $10,000, the money to be 
raised by a bond issue. 


PORTAGE, WIS.—It is stated that the Chicago, Milwaukee & 
St. Paul road will install an electric light plant and pumping sta- 
tion of its own in this city. 


LA PORTE, IND.—The La Porte Electric Company is installing 
a new 3,300-volt dynamo in its Washington street station, to meet 
the growing demand for lighting. l 


BALLARD, WASH.—Work has begun on the new power-house 
for the Ballard Electric Company, and as soon as the excavating 
is finished, the work of the building will begin. 


PARKERSBURG, W. VA.—The board of affairs has appointed a 
special committee to investigate and report on the probable cost 
of constructing an electric lighting plant to furnish light for the 
city building. 


SHELL LAKE, WIS.—At a special town meeting the ordinance 
to secure $10,000 from the state fund for the purpose of erecting a 
power, water and light plant was carried by a majority of 31 out of 
241 votes cast. 


HOOSICK FALLS, N. Y.—The town board has awarded the street 
lighting contract to the Hoosick Falls Electric Company. It is to 
run for three years, and the town is to pay at the rate of $60 per 
lamp per annum. 


AUSTIN, TEX.—The city water and light commission contem- 
plates increasing the equipment of the light and power plant by 
the purchase of a turbine engine. The proposed improvement will 
cost about $20,000. 


LITTLE ROCK, ARK.—J. T. Smith, of Quincy, Ill, and Edward 
Ryan, of Chicago, are said to be interested in a plan to establisħ a 
$75,000 electric light and ice plant at Cotter, on the White River 
branch of the Iron Mountain road. 


LOUISVILLE, KY.—It is stated that the Weissinger tobacco 
plant in this city is to be converted into one of the largest power 
supply houses in the United States. Plans have already been 
formulated, and work on the new plant will be begun within the 
next few weeks. 


ROCHESTER, N. Y.—The New Light, Heat and Power Company 
has elected the following officers: president, Frank F. Garlock; 
secretary and treasurer, Abram Garlock. The above and Daniel P. 
Smith, Byron C. Thomas, S. F. Price and Hanson A. Gardner con- 
stitute the board of directors. 


PITTSFIELD, MASS.—The Boston & Albany Railroad Company 
is said to be considering the advisability of installing a private 
electric light plant in the Chatham, N. Y., station. Besides lighting 
the building, the lines would be extended to the freight offices, 
freight house, switch and gate towers, etc. 


BUFFALA, N. Y.—The town of Waddington at a special election 
voted to sell its municipal electric light plant, water power and 
rights to a Canadian company, for $3,500, the amount which re- 
mains unpaid on the plant. The municipal operation of the concern 
is said not to have proved satisfactory. 


EL PASO, TEX.—An organization has been perfected in Doug- 
las, Ariz., for the establishing there of another electric light and 
ice plant. The stockholders are composed of the following Douglas 
people: F.S. Douglas, W. G. McDonald, A. S. Pierce, C. J. Lachance, 
D. A. Richardson and others. The capital stock is to be $60,000. 


BALDWINSVILLE, N. Y.—At the regular meeting of the village 
board of trustees the Seneca River Power Company was awarded 
a five-year contract for street lighting. The contract calls for 
twenty-four arc lamps of a nominal 2,000 candle-power, consuming 
450 watts at the arc, at $90 each per year, and seventy-five incan- 
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descent lamps at $16 per year, making a total cost per year of 
$3,360. The system is to be in operation by April 1. 


DULUTH, MINN.—At the annual meeting of the Great North- 
ern Power Company there was but one change made in the 
board of directors, the name of M. H. Alworth being added to the 
list, he taking the place of A. B. Wolvin, resigned. The board of 
directors is now as follows: C. A. Duncan, Alex McDougal, A. M. 
Marshall, M. H. Alworth, F. A. Cokefair, F. A. Patrick and George 
M. Rittenhouse. The board elected these officers: president, C. A. 
Duncan; vice-president, F. A. Cokefair; treasurer, George M. Ritten- 
house, and secretary-manager, C. C. Cokefair. 


ANNAPOLIS, MD.—Joseph S. Kemp, George M. Bunting, Peter 
H. Cleaver, Philip M. Groves and William Sterling Evans have in- 
corporated the Octarora Water and Power Company. It is designed 
to harness the water power of Octarora creek, which has its source 
in Pennsylvania and empties into the Susquehanna just north of 
Port Deposit. While the stream is not large, it has a very heavy 
fall, and this is sufficient to produce great power, which is to be 
converted into electricity. The company has already made extensive 
purchases of land and water rights, and the scheme is said to be a 
large one. 

ELECTRIC RAILWAYS. 


PORTLAND, ME—The Portland Railway Company has pur- 
chased a site on which it will erect a power station which will be 
almost a duplicate of its Deering Point power plant. 


DAYTON, OHIO—The contract for the construction of the Day- 
ton & Kenton Traction Company’s line as far as Degraff has been 
awarded. The work is to begin by April 1, and the line is to be in 
operation within a year. The third rail system will be used. 


SPRINGFIELD, ILL.—A party of engineers is making a new 
survey for the electric line from Riverton to Decatur. According 
to the new survey the line will run through Mechanicsburg, leaving 
out Dawson, Buffalo and Lanesville. It will leave the Wabash Rail- 
road at Riverton and touch it again at Illiopolis. 


. SOUTH BEND, IND.—The Indiana Western Railway Company, 
which proposes to build an electric line west from this city through 
New Carlisle, has deposited a $500 forfeiture bond with that town. 
Under the bond the company proposes to have cars running through 
the main street of New Carlisle by November 16, 1904. 


GOSHEN, IND.—It is just announced that the Syracuse Cement 
Company, of Syracuse, Ind., has plans well under way for the con- 
struction of an electric railway from Syracuse to New Paris, a dis- 
tance of six miles, and that at a meeting of the cement company’s 
directors last fall an appropriation of $150,000 was made for the 
purpose. 


RICHVIEW, ILL.—The following towns have granted franchises 
to the Southern Illinois Electric Railway Company, between Mt. 
Vernon and St. Louis: Salem, Odin, Sandoval, Centralia, Irvington, 
Hoyleton, Minden, Mascoutah, Okawville, New Memphis and Belle- 
ville. It is stated that construction work will be commenced shortly. 
The main power-house is to be erected at Irvington. 


DES MOINES, IOWA—The Ottumwa Traction and Light Com- 
pany has filed an amendment to its articles of incorporation in the 
Office of the secretary of state increasing its capital stock to $250,000. 
It is understood the new capital will be used in extending the street 
car system of the town. James H. Merrill is president of the com- 
pany, Jacob B. Sax, secretary, and Jarrett W. Garner, treasurer. 


LOGANSPORT, IND.—The large power-house at Anderson, from 
which power is to be supplied to the Logansport lines, has been 
completed. The plant, which is one of the finest in the country, 
contains five 2,000-horse-power engines, whose capacity may be 
pushed to 2,500 in case of emergency. The plant will furnish 
sufficient power for operating every line owned by the company. 


GREENSBURG, PA.—The Greensburg & West Newton Street 
Railway Company, which has projected a line from the southwestern 
end of the county to Greensburg, will begin work of construction 
in the spring. Here connection will be made with the Pittsburg, 
McKeesport & Greensburg line. The line will open up a rich mining 


district, touching Grapeville, Adamsburg, Arona, Madison and West 
Newton. 


January 30, 1904 


READING, PA.—At a meeting of the stockholders of the East 
Reading Electric Railway Company these directors were elected: 
A. J. Brumbach, William R. McIlvain, J. A. Strohecker, George W. 
Bard, J. G. Leinbach, Frank P. Esterly, John H. Printz and William 
MclIlvain. A. J. Brumbach was chosen president; J. G. Leinbach, 
vice-president; George W. Bard, treasurer, and William Mcllvain, 
secretary. 


CHAMBERSBURG, PA.—At the annual meeting of the stock- 
holders of the Chambersburg & Gettysburg Electric Railway P. C. 
Evans, of Easton, was chosen president and the following directors: 
Horace L. Magee, of Easton; H. L. Buxton, Keyser, W. Va.; George 
R. Halterman, Bethlehem; Colonel Thomas B. Davis, of Keyser, W. 
Va.; Dr. A. C. Herman, Lansdale, Pa.; A. F. Gerstell, Easton, Pa.; 
Stephen S. Emery, Allentown, Pa.; P. C. Evans, Easton, Pa. 


NORFOLK, VA.—At the annual meeting of the board of directors 
of the Chesapeake Transit Company, the following officers were 
elected: A. H. Flint, New York, president; James C. Chaplin, Pitts- 
burg, vice-president; John T. Bacon, of New York, treasurer; C. T. 
Grammont, New York, secretary; J. E. Cole, Norfolk, general coun- 
sel. The double-tracking of the line to Cape Henry and Virginia 
Beach was discussed, and it is stated that work will begin shortly. 


GOSHEN, IND.—The Winona, Warsaw & Goshen Railway Com- 
pany, which proposes to build an electric line from Winona through 
Milford Junction and Milford, in Kosciusko County, and Nappanee, 
in Elkhart County, terminating in Goshen, has been incorporated. 
The road will follow the right of way of the Cincinnati, Wabash & 
Michigan Railroad. The company is capitalized at $10,000. The 
incorporators are: James B. Hanna, Francis C. McMillin, Samuel 
G. Morris, Christian Girl and L. A. Collins. The headquarters of 
the company will be at Goshen. 


ST. LOUIS, MO.—Articles of incorporation of the St. Louis- 
Granite City & Alton Traction Company were filed in the office of 
the secretary of state in Springfield, Ill., recently. The offices of 
the company are to be located at Granite City and the capital stock 
is given as $150,000. The proposed line is to be constructed from 
East St. Louis, St. Clair County, to Alton and Edwardsville, in 
Madison County. The incorporators and first board of directors are 
W. M. Warnock and Harrison Barco, of Edwardsville; George Miller, 
of Venice; David R. Francis and F. E. Allen, of St. Louis. 


INDIANAPOLIS, IND.—The Indianapolis, Danville & Rockville 
Traction Company has increased its capital stock from $100,000 to 
$700,000. The increase of $600,000 is made as consideration in the 
construction and equipment of the company’s new road from In- 
dianapolis to Danville. A large increase in capital stock of the 
Fort Wayne & Southwestern Railway Company has also been re- 
corded by the secretary of state. The capital stock of $1,875,000 is 
increased to $2,000,000, the increase being made in accordance with 
a resolution passed at the regular meeting of the stockholders and 
directors held at the company’s office in Indianapolis January 4. 
The increased capital will be used to further the company’s plan of 
extending its lines. 


YORK, PA.—By the completion of two electric railways, the 
corporations of which have recently been merged, York will be 
directly connected with Harrisburg and many towns in the Cumber- 
land valley. York capitalists are interested in the corporations. 
The lines are the Star Street Railway Company and the Harrisburg 
& Lewisberry Street Railway Company, and the name of the new 
company after the completion of the merger is the Steelton, New 
Cumberland & Mechanicsburg Street Passenger Railway Company. 
One of the new lines will run from Mechanicsburg to Bowmansdale 
and through the streets of Mechanicsburg; also from New Cumber- 
land to Lewisberry and Silver Lake, with an extension from New 
Cumberland over the bridge to be erected across the Susquehanna 
river from New Cumberland to Steelton to connect with the East 
Harrisburg Traction Company in Steelton; also extending from 
Lewisberry to Lisburn and Bishop’s park. The capital is $200,000, 
and the officers are as follows: president, M. P. Hillyer, New York 
city; vice-president, J. E. Philips, York; treasurer, Jacob H. Fore- 
man, Carlisle; secretary, Harry Hertzler, Carlisle. Directors: Harry 
Hertzler, Jacob H. Foreman, Samuel Hertzler, Carlisle; H. W. 
Smith, Mechanicsburg; J. W. Andrews, Brooklyn; R. N. Stonesifer, 
Lewisberry; C. B. Miller, Harrisburg. 
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NEW INCORPORATIONS. 

RALEIGH, N. C.—Randleman Telephone Company. $5,000. 
LITTLE ROCK, ARK.—Searcy Power Company. $150,000. 
DAYTON, OHIO—The Kirtland Telephone Company. $2,500. 
FRANKFORT, KY.—Kirksville Telephone Company. $7,500. 
NEWPORT, N. H.—The Newport Telephone Company. $2,000. 
RICHMOND, VA.—East Tennessee Telephone Company. $10,000. 
JACKSON, MICH.—Pleasant Lake Telephone Company. $2,000. 
FRONT ROYAL, VA.—The Royal Telephone Company. $5,000. 


PLATTSBURG, N. Y.—The Beekmantown Telephone Company. 
$1,000. 


HARRISBURG, PA.—People’s Light, Heat and Power Company. 
$10,000. 


INDIANAPOLIS, IND.—The Turman Township Telephone Com- 
pany. $2,250. 


BUFFALO, N. Y.—The Globe Power Company. 
$200,000 to $500,000. 

UNIONTOWN, PA.—The Dunbar Electric Company; 
West Fayette Electric Company; $5,000. 


INDIANAPOLIS, IND.—Vincennes Citizens’ 
Company. Increased from $15,000 to $100,000. 


GUTHRIE, OKLA.—Temple Telephone Company. $6,000. 
corporators: L. I. Hensley, D. S. Tandy and B. V. Loosemore. 


NEW YORK, N. Y.—The Masonville Telephone Company. $3,500. 
Incorporators: D. O. Smith, L. L. Sornberger and W. E. Bogart. 


LOS ANGELES, CAL.—The Dale Telephone Company. $10,000. 
Incorporators: H. Ames, F. A. Reed, T. B. Pierson, James J. Ðller- 
man. 


PITTSBURG, PA.—The Fairchance Electric Company. $5,000. 
Directors: Jacob B. Van Wagener, John F. Cochburn, Clarence W. 
Sheck. 


CENTER POINT, 
$5,000. Incorporators: 
Campbell. 


Increased from 
$5,000. 
Street Railway 


In- 


IND.—Center Point Telephone Company. 
H. F. Weber, P. L. Lanset and M. A. 


GREENSBURG, PA.—North Huntingdon Electric Company; 
$5,000. Hempfield Electric Company; $5,000. East Huntingdon 
Electric Company; $5,000. 


ALBANY, N. Y.—The Wheatland Power Company. $20,000. 
Directors: I. W. Salyerds, of Scottsville; M. E. Lewis and H. C. 
Brewster, of Rochester. 


DETROIT, TEX.—Detroit Electric Light and Power Company. 
$10,000. Incorporators: W. E. Whitner, W. T. Davis and J. R. 
Dillahunty, all of Detroit. 


BUFFALO, N. Y.—The Wilhelm Telephone Company. $5,000. 
Directors: Theodore H. Meyer and Walter L. Wilhelm, of Buffalo, 
and Henry A. Brehm, of Baltimore. 


COLUMBUS, OHIO—The Toledo-Fort Wayne Electric Railway. 
$100,000. Incorporators: J. M. Brown, E. E. Davis, H. C. Webster, 
J. F. Kindell and Walter F. Brown. 


SANTA FE, N. M.—The Gallup Electric Light Company. $50,- 
000. Incorporators: Maynard Gunsul and Herbert F. Raynolds, of 
Albuquerque, and Kenneth K. Scott, of Gallup. 


NBW YORK, N. Y.—Nassau Electric Wiring Company. To man- 
ufacture electricity for lighting, etc. $1,000. Incorporators: John 
J. Mathews, L. B. Truslow, Great Neck; R. Stockton, New York city. 


PITTSBURG, PA.—Pittsburg Heat and Power Company; $5,000; 
directors, Harry J. Graham, Allegheny; Alexander Black, Park J. 
Alexander, Pittsburg. City Light Company; $4,000; same directors. 


COLUMBUS, OHIO—The Trimble & Hocking Valley Railway 
Company; $10,000; incorporators, C. W. Thompson, L. G. Addison, 
P. C. Morris, E. F. McManigal, E. M. Poston. The Vale Telephone 
Company; $5,000; incorporators, W. W. Scott, John Malone, John 
Hull, C. M. Simms and A. P. Vale. 
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INDUSTRIAL ITEMS. 


THE ELECTRIC TESTING LABORATORIES is the new name 
of the Lamp Testing Bureau. The address of the company has been 
changed to 14 and 16 East End avenue, New York city. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, through its connection with the Ohio Malleable Iron Company, 
is now in the field soliciting orders for high-grade malleable cast- 
ings. 


THE POWER AND MINING MACHINERY COMPANY, New 
York city, N. Y., is sending out a handsome catalogue treating on 
gas engines which it manufactures. This catalogue will be sent on 
request. 


THE AMERICAN STEAM PUMP COMPANY, Battle Creek, 
Mich., illustrates and describes in a catalogue which it is distribut- 
ing, the “Marsh” boiler feed pump. Catalogue will be sent on 
request. 


THE ATLAS CAR AND MANUFACTURING COMPANY, Cleve- 
land, Ohio, has issued a catalogue in which it illustrates and de- 
scribes mine and ore cars which it manufactures. Catalogue will 
be sent on request. 


THE SWEDISH-AMERICAN TELEPHONE COMPANY, Chicago, 
Ill., is sending out a catalogue showing telephones and switchboards 
for central energy and magneto systems which it manufactures. 
This will be sent on request. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., reports 
an exceedingly good business on Columbia incandescent lamps, for 
which it is sales agent. The company announces that it will now be 
able to supply miniature lamps of the Columbia brand. 


THE EDISON STORAGE BATTERY COMPANY, Orange, N. J., 
illustrates and describes in an attractive catalogue the new “Edi- 
son” storage battery. This catalogue will be found interesting to 
those studying the storage battery question, and will be sent on 
request. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, is sending out a pamphlet illustrating and describing the 
“Jeffrey” grab buckets. There is also shown illustrations of “Jef- 
frey” conveyors and “Jeffrey” dredging machinery. Pamphlets will 
be sent on request. 


THE ROBINS CONVEYING BELT COMPANY, New York city, 
N. Y., is sending out a very pretty souvenir showing comparative 
views of lower New York in the twentieth century and 250 years 
previous. There are also a photograph of the Flatiron Building and 
a photograph of the Park Row Building shown. 


THE EDISON COMPANY, New York city, N. Y., has issued the 
January, 1904, number of the Bulletin of the New York Edison 
Company. On the front cover is shown an illustration of the new 
Williamsburgh bridge, on the opening night of December 19, 1903. 
The Bulletin contains numerous interesting articles and illustra- 
tions. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, Boston, 
Mass., and the Edison Storage Battery Company, Orange, N. J., 
describe in a pamphlet just issued, entitled, “Charging Automobiles, 
Public Electric Station,” the test run made by the Edison company’s 
automobile between Boston and New York and return, October 20 
and 30, 1903. This pamphlet will be sent on request. 


WALSH'S SONS & COMPANY, New York city, wholesale dealer 
in scrap iron and metals, is distributing a memorandum calendar 
and diary pad for 1904. This pad gives spaces in one sheet for 
every day in the week, and is convenient and practical for desk 
work. The company has on hand a strong line of engines, boilers, 
pumps. stacks, dynamos, motors, hangers, pulleys, shafting and 
other mechanical apparatus. 


THE CONSOLIDATED RAILWAY ELECTRIC LIGHTING AND 
EQUIPMENT COMPANY, New York city, N. Y., announces that at 
a meeting of the board of directors held January 13 Colonel John 
T. Dickinson, heretofore general agent, was elected second vice- 
president in charge of negotiations with railway companies for the 
use of the Consolidated “axle light” system of electric car lighting. 
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The company’s general offices were recently moved from 100 Broad- 
way to the Hanover Bank Building, New York city. 


THE H. W. JOHNS-MANVILLE COMPANY, New York city, N. 
Y., has placed on the market a fireproof material called “Niagrite,” 
which is furnished in strips from three to thirty-six inches wide, 
suitable for wrapping spirally on electrical cables, and is held in 
place with asbestos fireproof glue, thus protecting the cable from 
external fire and confining any internal fire. The material presents 
a neat and permanent finish and, it is said, is not affected by atmos- 
pheric conditions. Full particulars may be obtained by addressing 
the asbestos department of the company. 


J. G. WHITE & COMPANY, New York city, N. Y., has the con- 
tract and is the engineer for the extension of the Monterey Electric 
Light and Power Company’s plant and system at Monterey, Mexico. 
The plant will be enlarged, and the old 133-cycle 1,100-volt genera- 
tors will be replaced by 2,200-volt sixty-cycle apparatus. The city 
arc lighting, for which this company has a contract, will also be 
changed from the open arc to the series enclosed alternating type. 
For the extension of the plant J. G. White & Company has pur- 
chased from the General Electric Company a 500-kilowatt turbine 
set, two 240-kilowatt revolving field alternators, two seven and one- 
half and twenty-five-kilowatt exciter generators, and a complete 
switchboard. An additional boiler has been purchased from the 
Babcock & Wilcox Company. Four condensing pumps, meters, 
transformers, fans and arc Jamps are still to be purchased for the 
station. 


THE LEEDS & NORTHRUP COMPANY, 259 North Broad street, 
Philadelphia, Pa., has published a complete set of catalogues de- 
scriptive of electrical testing instruments. The general catalogue, 
descriptive of electrical testing instruments, covers apparently 
everything necessary for first-class work in this line, and shows 
not only photographic reproductions, but essential connections, and 
accurately describes the use of the apparatus. Catalogue No. 4 
describes standard resistances. The company has given a great 
deal of attention to this line of material, and the catalogue is full 
of good reading on this subject. Catalogue No. 380 describes porta- 
ble testing sets and cable-testing apparatus. Catalogue No. 7 de- 
scribes a new line of high-grade keys for electrical testing, and 
gives some valuable information upon the subject of contacts and 
joints. The Carey-Foster bridge, for accurate comparison of re- 
sistances, is described in catalogue No. 9. This apparatus is used 
in the company’s own laboratory for all high-resistance measure- 
ments. Catalogue No. 3 describes moving-coil galvanometers. In 
this catalogue is taken up the wall D’Arsonval galvanometer, type 
H, which is a splendid instrument for general laboratory work. 
Catalogue No. 1 describes resistance boxes and Wheatstone bridges, 
and gives a number of very valuable hints as to manipulation of 
connections for various ratios. Catalogue No. 2 describes the stand- 
ard potentiometer. This is the chief specialty of the Leeds & 
Northrup Company, and is guaranteed to be a remarkable instru- 
ment in every way. Catalogue No. 8 is descriptive of self-induction 
apparatus. This is not a new line, but the material is of great value 
in laboratory practice. 


AUTOMOBILE NOTE. 


THE ANNUAL BANQUET OF THE AUTOMOBILE CLUB OF 
AMERICA—The fifth annual banquet of the Automobile Club of 
America was held in the ballroom of the Waldorf-Astoria, New York 
city, on the evening of Saturday, January 23. Some 400 members 
and guests sat down to the tables at 7.30 o’clock. At the rear was 
a small model of the air-ship of Alberto Santos-Dumont, who was 
one of the guests of the evening. Mr. Winthrop E. Scarritt, presi- 
dent of the club, acted as toastmaster. Mr. Jacob H. Gallinger, 
United States senator from New Hampshire, opened the speeches, 
devoting his remarks to general automobile topics. The other 
speeches included “Why the United States Should. Aid the Good 
Roads Movement,” by A. C. Lattimer, and “The Value of Automo- 
biling for Mental and Physical Health,” Gage E. Tarbell. Mr. 
Simeon Ford gave a most interesting account of his experiences as 
an automobilist. Other speakers were the Hon. W. P. Brownlow, 
senator from Tennessee, Colonel A. A. Pope. of Boston, and James 
B. Hill. Among the guests of honor were Mr. Thomas A. Edison, 
General Nelson A. Miles, Charles J. Glidden, Colonel John Jacob 
Astor, State Engineer Edward A. Bond, Commodore Frederick G. 
Bourne, John Brisben Walker and Charles G. Gates. 
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The use of electric power in mining is gaining headway 
steadily. Its chief competitor to-day is compressed air, which, 
for some classes of work, haa certain advantages, such for in- 
The exhaust 
from mining machinery operated by compressed air is rather an 


stance as the operation of reciprocating drills. 


advantage than otherwise, but in amount is not eufficient to 
take the place of a ventilating system. In all other work elec- 
tric power has the advantage. Indeed, in some cases the ad- 
vantage of electric transmission is made use of to carry power 
to the percussion drill, and by means of a small portable com- 
pressor located at the drill, the latter is operated by compressed 
air. The outlook for an increased use of electricity in mining 
operations is exceedingly bright, and while mining engineers 
are extremely conservative—and very properly so—they are be- 
ginning to realize the distinct advantages of electric power. 
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ALTERNATING-CURRENT MOTORS. 


The meeting of the American Institute of Electrical Engi- 
neers, held January 29, was important as marking another stage 
in the development of an alternating-current motor for railway 
work. At this meeting the characteristics of the repulsion motor 
were described by Messrs. Charles P. Steinmetz and W. I. 
Slichter, and in the discussion which followed more infor- 
mation was given to the large number of engineers present 
who are not connected with either the General Electric or 
Westinghouse companies, than at any previous meeting or in 
the numerous papers published recently on alternating-current 
traction. The profession at large is seeking eagerly for in- 
formation concerning these two motors, a fact which was 
brought out by the pertinent questions put to those who have 
assisted in their development. A number of these questions 
were answered satisfactorily, though certain of them were of 
such a character that some years’ experience will be needed 
before they can be definitely settled, the questioners seeming 
to forget that they were seeking a comparison between two 
machines, one as yet hardly out of the experimental stage, 
and the other highly developed through fourteen years of ap- 
plication. It is a little too soon to make close comparisons be- 
tween the alternating-current motors and the direct-current 
series motor; but it is entirely proper in estimating the suita- 
bility of the alternating-current motors for traction to take 
into consideration the similarity of their characteristics to those 


of the direct-current machine. 


Features of the New Motors. 


There is little doubt that both types of motor will prove 
satisfactory in application. They can be designed to run at 
from 400 to 500 revolutions per minute, making a satisfactory 
gear reduction possible; they can be constructed in sizes suit- 
able for mounting on car trucks, and voltages as high as 3,000 
may be employed at the trolley wire. As to the minor question 
of weight and efficiency, at present the alternating-current 
motor is a little heavier and a little less efficient than the 
direct-current motor, but in the opinion of Mr. Steinmetz, there 
is no inherent reason why this should be so, and refinements 
of design may place the two types on equality, or even turn 
An ad- 
vantage of some importance at present is the ability of both 
the alternating-current series motor and the repulsion motor to 


the balance in favor of the alternating-current type. 


run as direct-current motors, on systems supplied with direct 
Thus, a car equipped with alternating-current 
motors, in passing through a city or town where a direct-current 
system already exists, may make use of the older system. 


currents. 


That in doing so it will have a somewhat lower efficiency is of 
little importance under such conditions. 
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Differences in the Two Types. 

In the discussion at the meeting the relative advantages 
of the series motor and the repulsion motor were presented 
by those interested in the two types, but whether the balance 
lies in favor of the one or the other seems to depend upon 
the type of motor that is being designed. Thus, Mr. B. G. 
Lamme found that a form of machine designed for a series 
motor was better operated in this way than when run as a 
repulsion motor. On the other hand, Mr. Steinmetz stated that 
a machine built for a repulsion motor was better as a repul- 
sion motor than as a series motor. The design best suited for 
a series motor resembles somewhat the direct-current machine, 
While the magnetic flux alter- 


nates in direction and varies in intensity, it passes through a 


as salient poles are preferable. 
fixed plane. The best type of repulsion motor more nearly 
resembles the induction motor, as a distributed winding is used, 
and the magnetic flux not only varies in intensity but in 
direction, having that character often described as elliptical 
rotation. Both types differ from the direct-current motor, in 
that in the latter the field predominates over the armature, 
while in the alternating-current motors the armature is stronger 
than the field, this being necessary to secure a high power- 
factor. ‘he proportions of copper and iron in the alternating- 
current and direct-current motors will also be reversed, there 
being more copper than iron in the alternating machines, as 
against more iron than copper in the other type. 


Effect on Direct-Current Working. 


While the discussion of the new types of motor is of more 
immediate interest to railway engineers, it has not been without 
its effect on those engaged in other lines of work, and some 
anticipate a revival of thea old controversy as to the relative 
merits of direct-current and alternating-current motors for 
general use. ‘There seems to be hardly any need for uneasi- 
ness on the part of the direct-current men, at the present time 
If the alternating-current motors do all that their 


advocates claim, some years must elapse before the demand for 


at least. 


them for railway work can be satisfied; and, moreover, these 
new motors having the characteristics of series motors, their 
application will probably be limited to railway work, crane 
service, etc. While it is true we may look for a great extension 
of alternating-current systems where the question of transmis- 
sion is a minor one, the shunt motor will probably be able to 
The induction motor in 


operation has characteristics similar to the shunt motor, and it 


` hold its own for many years to come. 


has the advantage of a more economical transmission aystem, 
but it lacks the good starting properties of the shunt motor, 
unless it be fitted with auxiliary starting devices; and where 
this is done it loses much of the beautiful simplicity which is 
one of its strong points. Many believe that the tendency to- 
day is toward single-phase systems. But single-phase motors 
are heavier and less efficient than polyphase, and for shop 
operation and in isolated plants the shunt motor will, no doubt, 


remain a favorite for many generations of electrical machinery. 
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THE POSSIBILITIES OF TELEPHONING OVER TRACKS TO A 
MOVING TRAIN. 


This subject as expressed above divides itself naturally into 
two parts corresponding to a pair of meanings that can be given 
to the word “possibilities.” It may safely be said that ever 
since the introduction of the telegraph as an accessory to rail- 
roading, the project of communicating directly with the en- 
gineer in his cab, or with the conductor in charge of the train, 
has been a subject of inventive scheming. For some time the 
project of doing away, partially or wholly, with fixed signals 
distributed in “blocks” along the railroad track and substituting 
therefor so-called “cab signals” operated by currents delivered 
to the locomotive through the rails, whereby every train is made 
to carry with it its own signals operative within a moving 
danger zone of track in front of and behind the train, has been 
That the scheme is 


regarded as feasible by some practical railroad men seems to 


seriously discussed, particularly abroad. 


give a sufficient warrant for the discussion of complete com- 
munication, either telegraphic or telephonic instead; although 
the substitution of either of these means of communication for 
the “cab system” used to deliver current to incandescent lamps 
in the cab would no doubt require detailed experiment in any 
successful reduction to practice. 


Can Such Telephoning Be Done? 

This query naturally takes precedence as the first question 
of possibility. The fact that some highly ingenious inven- 
tive work of Phelps, Edison and others has shown a preference 
to use electrostatic induction in telegraphing to moving trains, 
rather than any attempt to make use of conduction from rails 
to wheels, does not necessarily mean that the latter method is 
impracticable. Since the Phelps invention was tried suc- 
cessfully on the Lehigh Valley Railroad a good number of 
years ago, much experience has been obtained with moving 
contacts in the course of the practical development of the 
trolley and of the third-rail system of electric traction. If it is 
possible to deliver large amounts of electric power with little 
loss to a fast moving train, there should be every encourage- 
ment for the use of moving contacts in handling telephone 
currents. It should be not impossible to minimize or -elimi- 
nate difficulties such as “noise? due to variable resistance be- 


tween, for example, a shoe and a rail. 


Would It “Pay” to Do It? 

To our view this query is likely to be the ruling considera- 
tion. The force of conservatism, especially strong in its re- 
sistance to innovation in the operation of railroads, has hitherto 
prevented the general substitution of the telephone for the 
telegraph in train despatching, for reasons that come back to 
mere conservatism when analyzed. Moreover, the Phelps 
scheme above referred to was a brilliant success when tried, 
but died of inanition for sheer want of demand for its use. 
These considerations of fact bring us logically to the ques- 
tion of whether connection with the world by telephone would 
be more attractive to express train passengers than the facili- 
ties of the telegraph were when tried as described. This is a 
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question, not a matter to be decided offhand. The introduction 
of the telephone in multitudes of places where the telegraph 
would not be accepted—that is to say, the marvelous growth 
of the telephone service for business and social uses—might 
point to a commercial as well as an experimental success for a 
public telephone service from moving trains. The introduction 
of telephones at restaurant tables and in hospital wards in one 
or two of our largest cities has been a success, and might indi- 
cate that such an aid to the transaction of business or the killing 
of time while traveling would be acceptable to the public. 
These things can not be ignored as at least arguments in favor 
On the 
other hand, there are many inventions—such as “station indi- 


of the practicability of telephoning to moving trains. 


cators,” a large class in the Patent Office—that consume an 
amount of ingenuity and labor on the part of their inventors 
equal to those required to perfect far more useful inventions, but 
have no real ratson d’etre either in public need or in corporate 
saving. Wireless telegraph messages at sea and the demand 
that has grown up for them is not a sufficiently similar case to 
argue from on the present subject, because on the ocean the 
journey is longer, the sense of isolation and confinement is 
more oppressive. Moreover, the feat of overcoming such track- 
less isolation—hundreds of miles “out of sight of land’’—has 
appealed to the public as a long stride ahead into new domains 
of human achievement; having thus the advantage of complete 
novelty over the feat of communication, even by so popular a 
means as the telephone, with a land-bound, land-encompassed 


railroad train. 
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RESTORING FADED THERMOMETERS. 

At low temperatures mercury becomes viscous as it ap- 
proaches its melting point, and does not flow down the tube, 
and therefore fails to indicate the coldness to warrant the con- 
sistent shivers. 

Alcohol thermometers are the more reliable at low tempera- 
tures, as no degree of natural cold approaches its solidifying 
point, and its fluidity is not impaired by such exposure. 

It is necessary to color the alcohol used in thermometers to 
render it easily observable, but the liquid in the tube frequently 
loses its color to an extent which renders it almost indiscern- 
ible. $ 

This loss of color is not due to fading, as is generally as- 
cribed to be the cause, but to a subsidence of the pigmentary 
material used to give the tint. 

The color in the tube can be restored by stirring the alcohol, 
which is easily accomplished by means of two basins of water, 
one heated to a temperature slightly less than the highest on 
the seale of the thermometer, and the other containing cold 
water, ice water being preferable. 

If the thermometer is alternately immersed in the two basins 
and allowed to remain in cach long enough to reach its tempera- 
ture, the circulation caused by the expansion and contraction 
of the alcohol will stir up the solution so the portion in the 
capillary tube will become colored again. 

From six to ten of these alternate exposures to extremes 
of temperature are sufficient to restore the color to the alcohol in 
the tube. 


BATTERIES—Ill. 


BY EDWARD LYNDON. 


As previously pointed out, the dis- 
turbance in a cell which takes place on 
the formation of a short-circuit depends 
on its resistance. If this resistance be 
high, the cell to all appearances may act 


normally, but the presence of such a short-. 


circuit could readily be detected by the 
terminal electromotive force of this cell 
after discharge is continued for some 
time, being lower than the electromotive 
force of those cells in good condition. In 
addition, the density of the electrolyte 
will show that in such cells the acid con- 
centration is lower and can not be brought 
up to that of other cells even by protract- 
wd charging. Short-circuits then mani- 
fest themselves, first, by low voltage; sec- 
ond, by low density electrolyte, and the 
fact that continued charge does not bring 
the density to the required point, and, 
further, the presence of sulphate may 
sometimes be detected by the eye. With 
the removal of the short-circuit the cell 
is in practically an overdischarged state, 
and the further remedy lies in prolonged 
overcharge. This may be done by leaving 


the cell in circuit and overcharging the 
battery as a whole in order that suflicient 
charge may be given to this one cell; this, 
however, is rather a crude way of effect- 
ing the remedy. If the battery is com- 
posed of small cells, the connections be- 


. tween them being made by bolting the 


terminal straps together, a good method 
is to take the cell requiring the excess 
charge out of circuit on discharge, bridg- 
ing across it by means of a jumper, and 
putting it back in circuit on charge, con- 
tinuing this operation until the cell has 
been completely restored. 

With large cells in which the plates are 
burned to a lead bus-bar, it is out of the 
question to thus cut a cell out and replace 
it on discharge and charge, and over- 
charge to this particular cel] must be in- 
troduced from some other source. Over- 
charging or boosting a single cell is 
effected by joining to the cell terminals 
conductors from some source of current 
supply independent of the main charging 
source. In this way it is evident that 
the boosting can be done at any time, 
whether the battery is lying idle or is 
being discharged, and without removing 
the cell from the circuit. It could also 
be done while the. battery is charging, 


but this is hardly necessary unless the 
charging rate to the battery as a whole 
be very low, for if this boosting of a 
separate cell be done while the entire bat- 
tery is charging, the one cell will receive 
the charging rate of the battery plus the 
input from the boosting circuit. When 
a battery is operating on a fluctuating 
load, charge and discharge taking place 
in rapid succession, it becomes necessary 
in case of a diseased cell to cut it en- 
tirely out of circuit to administer the 
proper treatment or else connect the boost- 
ing circuit direct to the cell, leaving it in 
the main battery circuit, and let the 
charging current to this cell vary from 
maximum battery charge plus booster in- 
put, to maximum battery discharge minus 
booster input; if the maximum battery 
discharge be greater than the boosted in- 
put the low cell will be called on for a 
discharge equal to the difference between 
the two; however, taken through any 
length of time the boosted cell will be 
subject to a continuous net charge. This , 
method is preferable to cutting the cell 
to receive treatment out of circuit. Cells 
may be boosted separately from the main 
circuit with sufficient resistance, generally — 
a water barrel, interposed to limit the 
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charging current to the desired amount. 
Such a method is extremely wasteful of 
energy and if it be possible other methods 
should be used. This boosting may be 
done from other cells in the battery, by 
connecting to the bus-bars of the cell to 
receive charge cables having some form of 
resistance in circuit to regulate the cur- 
rent, to any pair of cells in the main 
battery ; these two cells forming the source 
of current supply. As the charge is con- 
tinued the cables should be shifted to 
different pairs of cells in order that the 
energy required to restore the diseased 
cell may be distributed with some uni- 
formity over the entire battery. To carry 
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signed as to allow the voltage at the brush 
terminals to be varied from two to four 
volts with full armature current. Boost- 
ing a single cell with such an outfit is a 
simple matter and only requires that the 
proper connections be made between the 
armature of the generator and the cell 
bus-bars, the cell remaining in circuit 
with the others. 

In addition to the switches for the mo- 
tor, generator and generator field, this 
portable outfit should have a fuse or some 
protective device in the boosting circuit, 
a combination over and under-load cir- 
cuit-breaker preferred, and an ammeter. 

The connections of the cables to the 
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Fie. 2.—D1aGRAM OF CONNECTIONS FOR MOTOR-DRIVEN BoostING OUTFIT. 


out such a process it is necessary to take 
the cell to be charged out of circuit, other- 
wise a portion of the battery will be short- 
circuited. While such a method is effect- 
ive and is not very wasteful of energy, 
it is troublesome to carry out and con- 
siderable time is lost in changing the 
cables to different pairs of cells. In ad- 
dition to this, it calls for a greater or 
less discharge from the remaining cells 
composing the battery. The most satisfac- 
tory method is to use a low-voltage gen- 
erator, specially wound for this purpose. 

The best form of such a charging outfit 
consists of a motor-driven generating set 
mounted on a small truck that can be 
moved around in the aisles of the battery 
room. The motor is wound for the volt- 
age of the system and the capacity of the 
generator should be the five-hour charge 
rate of the battery at four or five volts, 
the field of the generator being separately 
excited from the system. The rheostat 
in this generator field should be so de- 


cell bus-bars may be made by means of 
special clamps that fit the bus-bars or 
drilling a hole in each bus and securing 
the cable lugs by means of bolts. 

Fig. 2 shows diagram of connections for 
a motor-driven boosting outfit as de- 
scribed. In stations operating small bat- 
teries the outlay for such boosting appa- 
ratus is hardly warranted, but in large 
installations, where the plates of each cell 
are burned to lead bus-bars, a motor- 
driven generating set for boosting separate 
cells is distinctly worth while. The low 
voltage of the generator makes the size 
of the booster and motor small, and the 
expense involved is moderate. 
> 

European Electrical Inventions. 

United States Consul-General Hughes, 
of Coburg, Germany, reports that a system 
for reducing or preventing current surges 
between generators operating in parallel, 
and not running in synchronism, has been 
patented by a Bohemian inventor. In this 
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arrangement the alternators are connected 
to the primary windings of transformers, 
the secondary windings of which are con- 
nected together. When the machines are 
in synchronism, the magnetic effects of 
the primary and secondary windings neu- 
tralize each other, but when surging takes 
place, damping currents are set up. For 
three-phase machines, three-phase three- 
core transformers are used. 

Consul-General Hughes also reports an 
invention by a Viennese, which provides 
a means for automatically regulating the 
consumption of energy in an electric trac- 
tion system. The line is cut up into sec- 
tions, each one of which is supplied from 
a separately excited generator having a 
differential compound winding. The ef- 
fect of the differential winding is to limit 
the current which can be drawn from the 
machine. The cars on this system are to 
be operated without any rheostate. But 
one car is allowed on each section at a 
time. 


Zero Weather and Water Powers. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 
Thinking that it might interest some 
of your readers, and especially those con- 
nected with other water power planta, to 
know something of the weather conditions 


at Massena, N. Y., where the plant of the 
St. Lawrence River Power Company is 
located, I will say that on Monday morn- 
ing the thermometer registered hig ce 
grees below zero and this morning 

day, it registered aga dee degrees be- 
low at six o’clock. A great quantity of 
fragile ice is constantly coming into the 
power canal from the St. Lawrence river, 
but it is all disposed of through the spill- 
way, near the power-house, and only once 
this winter was it necessary to shut down 
any of the water-wheels; this was early 
in the winter before the canal was frozen 
over, the weather turning suddenl 
produced such a great amount of 
ice that it was impossible to keep all the 
racks clear, so all the units except one 
3,750-kilowatt alternating-current gener- 
ator and one 300-kilowatt direct-current 
exciter were shut down for several hours. 
Since the canal has become frozen over 
a large area at the upper end of the fore- 
bay is kept open, and a channel about aix 
feet wide leads from this to the spillway ; 
the fragile ice rises to the surface in the 
open space and is then directed to the 
channel and disposed of through the spill- 
way. 

The new gatehouse, 300 feet long, erect- 
ed during the past summer, has been of 
great benefit in keeping the gates and 
racks free of ice and in providing a com- 
fortable place for the men to rake racka. 
The gatehouse is heated by nine electric 
heaters, made up of iron wire coils and 
taking current from the 2,200-volt three- 
phase alternating-current circuit, the heat- 
ers being distributed equally on the three 
phases. It would be interesting to hear 
from other water power plants at this time, 
as this is, no doubt, one of the most severe 
winters for many years. 

Massena, N. Y., January 19. 
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THE ALTERNATING-CURRENT SERIES 
MOTOR.’ 


AN EXPLANATION OF ITS OPERATION. 


BY F. D. NEWBURY. 


It is a matter of common experience 
that in a direct-current series motor, if 
the direction of current in both armature 
and field be changed, the armature will 
continue to revolve in the same direction. 
Then, with alternating current in the mo- 
tor, and with the armature and field in 
series, the direction of rotation will not 
change with the reversals of the alternat- 
ing current, and the armature will re- 
volve just as it does with direct current. 

So far as the production of mechanical 
energy is concerned, the action of the 
motor is the same whether direct or alter- 
nating current is used. The al- 
ternating current, as such, is not 
essential to the operation of the 
new motor; on the contrary, the 
problem has been to develop a mo- 
tor that would operate in spite of 
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Fig. 1.—THE ALTERNATING-CURRENT 
SERIES MOTOR. 


certain difficulties inherent in the alternat- 
ing current, so that it would have the 
proper speed characteristics for railway 
work and, at the same time, enable the 
simple voltage transformation, possible 
with alternating currents, to be used in 
other parts of the railway system. The 
direct-current series motor may be con- 
sidered a apecial case of the more general 
alternating-current motor, for while the 
alternating-current motor makes an 
equally successful direct-current motor, 
the reverse is not true. From the simi- 
larity of the two motors it follows that 
changes in voltage, load, and so on have 
corresponding effects on speed and torque 
in the alternating-current motor as simi- 
lar changes in the direct-current motor. 
The practical operation of the two motors 
is also the same. The alternating-current 
motor is started by lowering the voltage 
either ‘by resistance, as in the direct-cur- 
rent motor, or, more economically, by 
some form of transformer. The motor is 
reversed by interchanging either the field 
_1The Electric Club Journal, February 1. A paper 


Shyer before the testing section of the Electric'cl Club, 
burg, December 11, 1908. 
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or armature connections, as in the ordi- 
nary railway motor. On account of its 
self-induction the alternating-current mo- 
tor will stand rougher usage than the 
direct-current motor. For example, a 100- 
horse-power motor has frequently been 
started by full voltage and has been re- 
versed, when running under full load and 
voltage, by simply throwing over a double- 
throw switch. 

While, in general, the alternating-cur- 
rent series motor works on the same prin- 
ciples as the corresponding direct-current 
motor, several things happen inside of the 
former, by reason of the varying mag- 
netic field produced by the alternating 
current, that are not found in the direct- 
current motor. A more detailed explana- 
tion of the action of the alternating-cur- 
rent motor may, therefore, be of interest. 


Fic. 2.—ELECTROMOTIVE FORCE CHARACTERIB8- 
Tica, ALTERNATING-CURRENT SERIES MOTOR. 


The phenomena characteristic of the alter- 
nating-current motor are: 

1. An electromotive force generated in 
the armature winding by the alternating 
magnetic field, in addition to the electro- 
motive force generated by the rotation of 
the armature. 

2. A local current circulating in the 
armature coils short-circuited by the 
brushes, due to the electromotive force 
in 1. 

3. An iron loss occurring in the entire 
magnetic circuit, due to the alternating 
magnetic field. 

4. An active electromotive force exist- 
ing between the turns of the field coils— 
what may be called the counter electromo- 
tive force of the field coils. 

1. The Electrically Generated Electro- 
motive Force.—With an alternating field 
there are two distinct electromotive forces 
generated in the armature coil; the first 
by the movement of the coil through the 
field, with a maximum value when the 
coil is in the position AB (Fig. 1), and 
a zero value in the position CD; and the 
second by the alternating magnetism, with 
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the maximum value occurring when the 
coil ia in the position CD and a zero valuc 
in the position AB. ‘The first or me- 
chanically generated electromotive force is 
proportional to the speed; the second, or 
electrically generated electromotive force 
is proportional to the current frequency. 
While these two electromotive forces exist 
in the armature winding, only one—the 
mechanically generated electromotive force 
—appears at the terminals of the motor. 
The reason for this is shown by Fig. 2. 
In this sketch the directions of the elec- 
tromotive forces in each part of the wind- 
ing, at one instant, are shown by the 
arrows, the full arrows representing the 
mechanically generated electromotive 
force, and the dotted arrows the elec- 
trically generated electromotive force. On 
the two sides of the line CD the mechanic- 
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Fie. 3.—LOCAL ARMATURE CIRCUIT, ALTER- 
NATING-CURRENT SERIES MOTOR. 


ally generated electromotive force is in 
opposite directions, and on the two sides 
of the line AB the electrically generated 
electromotive force is in opposite direc- 
tions. It is evident from Fig. 2 that ao 
far as the outside circuit is concerned the 
electrically generated electromotive force 
neutralizes itself, and plays no part in 
determining the current taken by the mo- 
tor. This is only true when the brushes 
are on the neutral points. The electrically 
venerated electromotive force is of only 
theoretical interest, except for its effect 
on the armature coil short-circuited by 
the brush, as explained in the following 
paragraph. 

2. The Local Armature Current.—At 
each brush there is a local circuit in which 
the electrically generated electromotive 
force is not neutralized. A current results, 
which, if not prevented, affects commuta- 
tion and increases the motor loss. Fig. 
3 shows thie local circuit made up of 
an armature coil and the brush. It ia 
seen that when the coil is short-circuited 
by the brush it is in the position of maxi- 
mum value of the electrically generated 
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electromotive force corresponding with 
the position CD (Fig. 1). This local cir- 
cuit may be compared with the short- 
circuited secondary of a transformer, of 
which the field coil is the primary. The 
loss occasioned by the local current ap- 
pears as a part of the energy component 
of the field voltage, the action being the 
same as in a transformer. 

3. The Alternating-Current Iron Loss. 
—The total iron loss occurring in the mo- 
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Fia. 4.— MOTOR CIRCUIT. 


tor may be divided in two parts—that 
occurring in the armature and pole-faces, 
due to the rotation of the armature, and 
that occurring in the entire magnetic cir- 
cuit, due to the alternating magnetic field. 
The former is analogous to the iron loss 
occurring in a direct-current motor, and 
for that reason may be called the direct- 
current iron loss. It is supplied mechan- 
ically, its effect being to increase the fric- 
tional torque of the motor. The latter 
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will be called the alternating-current iron 
loss. This is supplied electrically by an 
increase in the energy component of the 
voltage of both armature and field. 

4. The Counter Electromotive Force of 
the Field Coils.—The three properties of 
the alternating-current motor, already 
considered, are chiefly of interest to those 
concerned with the design of the motor. 
For instance, the presence of an electro- 
motive force in the coil short-circuited by 
the brush introduces a problem for the 
designer to solve, and when he has solved 
it, its action is of no further importance. 
On the contrary, the existence of a gen- 
erated electromotive force in the field coils 
is a thing with which the man who oper- 
ates the motor is very actively concerned. 
The field coil of the alternating-current 
motor is simply a choke coil, and has 
generated in it the familiar counter elec- 
tromotive force of self-induction. This 
counter electromotive force affecta the 
operation of the motor in two ways: 

a. It introduces a voltage in the alter- 
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nating-current motor that is not present 
in the direct-current motor, which in- 
creases the total voltage required to run 
the motor, particularly at starting. This 
voltage, however, is very nearly at right 
angles with the armature voltage, so that 
the different voltages are not directly add- 
ed and subtracted; 1. e., the numerical 
sum of the armature voltage and field 
voltage is not equal to the total voltage 
of the motor, as measured across the ter- 
minals. 

b. It increases the seriousness of a short- 

circuit in the field coil. With di- 
c rect current a short-circuit simply 

means cutting out the short-cir- 

cuited turns; it does not usually 

put the motor out of service. With 
alternating current, however, it is obvious 
that this counter electromotive force will 
cause a destructive current to flow in the 
short-circuited turns, burning them out 
and opening the motor circuit. ‘This is 
taken care of in the motor by additional 
insulation in the field coils. 

A more detailed explanation of these 
effects can be made most clearly by a 
diagram of the motor voltages. 

Fig. 4 represents the motor circuit and 
Fig..5 the voltage diagram. The two 
sketches are similarly lettered, so that the 
line AB in Fig. 5 
represents the volt- 
age of the circuit 
AB in Fig. 4. Start- 
ing at one terminal 
A and with the di- 
rection of current as 
shown, the field volt- 
ageisthelineAB. It 
is made up of two 
components, the 
electromotive force 
used in overcoming 
the counter electro- 
motive force of self- 
induction AX, and 
the electromotive 
force representing 
the losses supplied by the field XB; or, in 
other words, of the inductive component 
AX and of the energy component XB. It is 
seen that the energy component is small 
compared with the inductive component, 
which makes the field voltage nearly nine- 
ty degrees ahead 
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the resultant of the total inductive compo- 
nent AZ and of the total energy compo- 
nent ZC. 

Since the motor is a series machine, 
the total inductive component is always 
the same for the same current; it does 
not depend on the impressed voltage or 
power developed. For example, in a ahunt 
motor, the magnetizing current—and, 
therefore, the inductive voltage—would 
depend on the impressed voltage. Suppose 
that the motor is just starting, and is 
taking the same current as when operating 
under the conditions shown in the dia- 
gram, in which it is running at high speed 
and developing considerable power. Since 
the current is the same, the total induc- 
tive voltage is the same. The energy 
component of the field voltage is the same, 
but the energy component of the armature 
voltage is very much less, since on start- 
ing, the developed power is inconsiderable, 
although the torque may be the same. 
The total energy component approximates 
ZD, Fig. 5. Then, on starting, the motor 
voltage (the resultant of the total induc- 
tive and total energy components) is AD. 
It is evident that the field counter elec- 
tromotive force has a much greater effect 
on the total motor voltage on starting 
than when up to speed. With al- 
ternating current the starting voltage 
is about one-half the full rated 
voltage; with direct current in the same 
motor and under the same conditions the 
respective voltages would be approximate- 
lv equal to the energy components ZC and 
ZD in Fig. 5. The relation, instead of 
one-half, would be about one-sixth. The 
power-factor is also low on starting, aa 
shown by the diagram, the angle y rep- 
resenting the phase difference between 
voltage and current. This follows natu- 
rally, from the fact that the inductive 
component is about the same as when the 
motor is loaded, while the energy compo- 
nent is very much smaller. It may be 
noted that the low power-factor at start- 
ing implies less power from the circuit 
than a high power-factor. The angle ® 
represents the phase difference under run- 
ning conditions. The power-factor on high 
speed is greater with small currents than 
with heavy currents, as the inductive elec- 
tromotive force of the field is less. 
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ergy and induc- 
tive components 
BY and YC. 
In: the arma- 
ture, the energy component is the larger, 
since it represents, in addition to the 
armature losses, the energy transformed 
into mechanical work. It is also seen that 
the armature self-induction is small, com- 
pared with that of the field. The total 
voltage of the motor is AC, and is the 
resultant of the armature and field volt- 


` ages. Itis considerably smaller than their 


numerical sum. The total voltage is also 


Fic. 86.—CHART SHOWING DIFFERENT CLASSES OF [LOSSES IN 
ALTERNATING-CURRENT MOTOR. 


The alternating-current series motor 
serves as a very interesting illustration 
of the fact, true of all motors, that certain 
losses are supplied directly from the elec- 
trical energy and others, indirectly, by the 
mechanical energy produced by the motor. 
The chart, Fig. 6, showa this more con- 
cretely, distinguishing these two clases 
of losses in the alternating-current mo- 
tor. 
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BY JOHN B. C. KERSHAW. 


Litigation in the Aluminum Industry. 


The recent decision of the United States 
Court of Appeals in the suit of the Elec- 
tric Smelting and Aluminum Company, 
of Cleveland, vs. the Pittsburg Reduction 
Company, will have far-reaching effecta 
in the aluminum industry in America, 
and some comments upon the case and its 
results are therefore necessary. Litigation 
has been proceeding in the United States 
in connection with the Bradley patents 
(covering the use of the electric current 
for heating purposes) for years, and the 
judges had first to decide who were the 
owners of these patents. In 1897 the 
Courts awarded the ownership of the 
patents to the Electric Smelting and 
Aluminum Company, of Cleveland, suc- 
cessor to the Cowles company of the same 
place, and this company then commenced 
proceedings for infringement against sev- 
eral companies known to be using the re- 
sistance method of heating, covered by 
the Bradley patents. Aluminum as pro- 
duced by the Hall process, and the various 
manufactured products made in the elec- 
tric furnace, by the Acheson companies at 
Niagara (carborundum, graphite, siloxi- 
con, etc.), are all produced by resistance 
heating. The Acheson group of com- 
panies lost their case in 1900 and com- 
promised by a cash payment, and are now 
reported to be paying royalties to the 
Cleveland company. The suit against the 
Pittsburg Reduction Company has been 
more protracted, since one judgment went 
in its favor. The recent decision of the 
Appeals Court in favor of the Electric 
Smelting and Aluminum Company proves, 
however, that the earlier decision was in- 
correct in view of the fresh evidence which 
was brought forward at the trial. The 
Hall process, which is used for the manu- 
facture of aluminum by the Pittsburg Re- 
duction Company at Niagara Falls, de- 
pends upon the electrolysis of a fused mix- 
ture of cryolite, fluorspar and alumina, 
this mixture being melted and kept fluid 
by the action of the current passing 
through the bath. The Hall patents, so 
far as they relate to the composition of 
the electrolyte, are still valid; but the 
method of heating the bath is proved by 
the recent decision to be covered by the 
Bradley patents. Since Hall’s chief patent 
for aluminum production expires in 1906, 
while the Bradley patents run until 1909, 
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the situation in the aluminum industry in 
the United States is somewhat curious. 

The Pittsburg Reduction Company has 
decided not to carry the case to the Su- 
preme Court, and according to a state- 
ment which appeared in this paper on 
December 5, 1903, it has compromised 
with the Cleveland company by paying 
a large sum down (in settlement of the 
claim for $2,900,000 damages for infringe- 
ment of the Bradley patent since 1892) 
and by agreeing to pay a royalty for use 
of the Bradley method of heating the 
aluminum baths at Niagara Falls, and the 
other works under its management. 

In England and France the Heroult 
patents which cover the aluminum manu- 
factured expired in 1902, and as the Brad- 
ley patent is not in force in these countries, 
the manufacture of aluminum is now an 
open industry. 

Hypochlorite, 

The retarding influence of the low price 
of blegching powder upon the develop- 
ment of the electrolytic bleaching indus- 
try was referred to in a note published 
under the heading Bleach Finance in the 
ELECTRICAL REVIEW of January 16, 1904. 
Since that note was written the report 
of the revival of the earlier arrangement 
hetween the Elektron and United Alkali 
companies (representing the electrolytic 
and Le Blane manufacturers of bleach) 
has been confirmed, and it is stated that 
the American producers have come into 
the combination. The output and price 
of this product will therefore once again 
he regulated to yield the producers a 
profit, and the electrolytic hvpochlorite 
industry will share in the general benefit, 
due to the rise in the price of bleaching 
powder which has already occurred. 

In America a large number of wood- 
pulp companies are producing hypo- 
chlorites for bleaching purposes, by elec- 
trolysis of brine in a diaphragm type of 
cell. The chlorine is absorbed by milk of 
lime, or is used directly for bleaching 
the pulp; while the cathode liquors, con- 
taining a mixture of sodium hydrate and 
chloride, are run away as a waste liquor. 
Haber has stated in his recent report upon 
electrochemical industry in the United 
States, that this method of manufacture 
is more suited to the conditions obtaining 
in America than the methods of hypo- 
chlorite production employed in Germany. 
E. Hart in a paper contributed to the 
chemical congress, at Berlin, in June, 
1903, states that the plants producing 
hypochlorite in the United States are using 
the Moore, Carmichael and Le Sueur types 
of cell. At Berlin Falls, the Moore cell is 
stated to be in use; while the Warren 
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Paper Pulp Company, at Yarmouth, em- 
ploys the Carmichael cell. With bleach 
at $12 per ton, these processes are report- 
ed to pay, but the writer is inclined to be- 
lieve that Hart is in error here, and that 
a higher limit ought to be fixed for the 
point at which the electrolytic hypochlorite 
processes can compete with ordinary 
bleaching powder as regards price. 

With reference to the position in Eu- 
rope, a large number of plants are in 
operation in France and Germany, the 
Corbin, Hass & Ottel, Vogelsang, and 
Kellner cells being employed. In all of 
these cells hypochlorite of soda ia pro- 
duced, the cell being without a diaphragm, 
and the chlorine being allowed to react 
with the sodium hydrate produced at the 
cathode. The largest individual plant is 
at Lancy, Isère, where Messrs. Corbin & 
Cie produce cellulose, and utilize 700 
horse-power in the manufacture. Two new 
forms of hypochlorite cell have been 
patented by the Elektrische Bleicherei 
Fabrik, of Pfronten, Bavaria, and by At- 
kins, of London. Illustrated descriptions 
of these cells, with some notes on the effi- 
ciencies of all the German cells, have ap- 
peared in the Electrical Review, Lon- 
don, of December 25, 1903, and readers 
interested in this subject are referred to 
that article for further information con- 
cerning the hypochlorite cells in use, and 
their comparative efficiencies. 


A Railway System in Which the 
Trains Do Not Stop. 

M. F. de Mare here suggests a system 
of operating railroads, particularly suit- 
able for those using electrie power, which 
will avoid the loss of time due to stop- 
pages to let off and take on passengers. 
The train, which may be drawn by any 
power, has attached to the rear end a car 
equipped with motors, enabling it to at- 
tain a speed somewhat above that of the 
train. Before approaching a station, the 
passengers and baggage intended for that 
point are transferred to the rear car. The 
latter is then detached from the train and 
brought to a stop at the station, the train 
proceeding at full speed. Passengers who- 
wish to take the train to other points are 
placed on a car similar to that detached 
from the train. This stands on a side 
track, and on the approach of the train 
gots under way. As soon as the train has 
passed the station, the car proceeds out 
upon the track at full speed, catches the 
train and is coupled to it, transfers ite 
passengers to the train and receives those 
for the next stop, when the process is re- 
peated.—Translated from Electro ( Brus- 
sels), December. 
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Mechanical and Electrical Equipment of the Sackett & Wilhelms 
Lithographing and Printing Company. 


PART I—MECHANICAL. 
S MIGHT be inferred from its com- 
A prehensive name, the Sackett & 
Wilhelms Lithographing and 
Printing Company, of New York, engages 
in a wide field of work. The company’s 
extensive Brooklyn plant can not fail to 
impress upon the mind of even the most 
casual observer the multiplicity of proc- 
esses used in the production of its article 
of trade. Especially is this true since im- 
stead of confining itself exclusively to the 
various branches of lithography, or surface 
printing, where the impressions are made 
from smooth plates of aluminum or from 
stone, this concern gives quite as much at- 
tention to typography, or relief printing, 
where raised plates are used. Ordinarily 
there is a certain amount of rivalry x- 
tween the two processes, but here both are 
conducted in harmony, under one manage- 
ment, and a contract of whatever nature 
is assigned to that department which is 
best adapted to produce the desired re- 
sults. In the preparation of material for 
the presses, all the known photographic 
processes for the making of line cuts or 
half-tone plates either in surface or relicf 
are used. An equal completeness marks 
the equipment of all departments, includ- 
ing the embossing, cutting and binding, 
finishing and pressrooms, only the most 
modern and efficient machinery for cach 
specified purpose being employed. Direct- 
current motors supply the power, in most 
cases by individual drive, though there are 
two or three exceptions where short line 
shafts are used for group driving. In all 
there are between sixty and seventy 
Crocker-Wheeler motors, ranging in sizes 
from one-half to seven and one-half horse- 
power and representing a total of about 
350 horse-power. 

Many unique features are found, par- 
ticularly in the pressrooms, which are 
lighted from three sides and from the top, 
leaving no semi-lighted corners or recesses, 
and have their air supply under perfect 
control, even to the percentage of moisture, 
thus assuring perfect register in the print- 
ing of color work. The variety of work 
possible with this extensive equipment is 
almost unlimited, and covers-such work as 
posters, calendars, chromos, decorative ad- 
vertising signs, fashion plates, labels in 
endless variety and illustrated trade liter- 
ature in periodical, catalogue or brochure 
form. Much of this work is familiar to 
the public in one form or another, though 


few are aware of the great amount of de- 
tail necessary in its production. 
BUILDING. 

' The building is at the corner of Grand 
street and Morgan avenue, Brooklyn, N. 
Y., and occupies a trapezoidal area of 
about 55,070 square fect, with 261 feet 
fronting on Grand street, 330 feet on 
Morgan avenue and 232 feet on Metro- 
politan avenue. It is of slow-burning, 
mill-type construction, and is divided by 
fire walls into eight sections, enclosing 
three sides of a court wherein is located a 


diction in this territory, but also those of 
the Associated Factory Mutual Insurance 
(‘ompanies of Boston, which if anything 
are even more exacting. 

The motives for the safeguards against 
fire can not be regarded solely as humani- 
tarian, but there are many other features 
in the building that do show a decided 
thoughtfulness for the safety and comfort 
of the emplovés. The plumbing and ven- 
tilation are thoroughly in accordance with 
the best sanitary principles, and the pro- 
vision of good lighting has been given verv 
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covered reservoir, twenty-five by fifty feet 
in area, with a capacity of 125,000 gallons, 
and a storehouse for the automobile de- 
livery wagons. There is a practically iso- 
lated one-story building for the accommo- 
dation of the boiler plant. This separation 
of the fireroom helps to minimize fire risk 
and is in keeping with the extensive pre- 
cautions taken against the slightest inter- 
ruption to the business by fire. Communi- 
cation between all sections is commanded 
by gravity firedoors that may be automat- 
ically released in time of ‘fire, and a stand- 
pipe sprinkler system fed from a 30,000- 
gallon tank on the roof covers all rooms. 
In addition, fire pails and extinguishers 
are plentifully distributed. The complete 
installation for fire protection and the 
electrice wiring were specified to meet the 
requirements of not only the New York 
Board of Fire Underwriters, having juris- 


careful attention. By day, even though 
the rooms are deep and wide, they are re- 
markably bright. This is the result of a 
generous distribution of windows, the up- 
per sashes of which are fitted with refract- 
ing glass, the avoiding of partitions where 
possible, and the painting of the walls, 
posts and ceilings with white magnite fire- 
proof paint. Artificial illumination is 
never required more than a small part of 
the day and then only in seasons of early 
twilights. For its use there are some 900 
incandescent lamps and 150 are lights. 
MECHANICAL PLANT. 

The ultimate boiler equipment will con- 
sist of two double batteries containing 
four 213-horse-power Babcock & Wilcox 
wrought-steel header sectional water-tube 
boilers. At present three are in place. 
Each has 2,13214 square feet of heating 
surface and fifty-nine and one-half square 
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feet of grate surface; two steam and water 
drums thirty-six inches in diameter by 
twenty-three feet three inches long, and 
fourteen sections of tubes, each section 
consisting of seven tubes four inches in 
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at the front of the boiler house. This is 
at present hand-operated, but is to be pro- 
vided with a_three-horse-power motor. 
Near the ash lift there is an elevated room 
containing a shower bath and toilet for the 
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No. 2 


coal, a comparatively cheap 


diameter and eighteen feet long. 
buckwheat 
grade, is burned satisfactorily on herring- 
bone grates by the provision of an ample 
natural draught. The chimney is of the 
Alphons Custodis radial brick construc- 
tion, six feet in diameter on the inside and 
150 feet high. 
base of the stack the smoke breeching con- 


At its connection to the 


tains a Spencer damper regulator. 

Coal storing and handling are accom- 
plished conveniently and with very little 
without mechanical 


labor resorting to 


means. ‘The boiler room is well below the 
level of the driveway beside the boiler 
house and the ceiling is above, so that the 
coal may be dumped direct from the carts 
through short chutes on to the floor in 
front of the furnaces. Eight of these 
openings are provided; one in front of 
each boiler, one in front of the space for 
a future additional boiler and four in the 
The floor 


space and the height of the opening allow 


adjoining coal storage room. 


each pile a capacity of 100 tons, and by 
hand trimming the storage room will hold 
500 tons. The intention is to replenish 
the piles in the fireroom frequently and 
to fall back on the coal in the storage 
room only in case the outside supply 
should be interrupted by a strike or other 
The are 
and elevated to the street on an ash lift 


cause. ashes removed in cans 


SEVEN AND ONE-HALF HORSE-POWER MOTOR. 


men employed in the boiler and engine 
rooms. 
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pump, and from this with a two-inch sup- 
ply to the return and boiler feed pumps. 
The fire pump is a Knowles duplex eight- 
cen by ten by twelve-inch Underwriter’s 
pump, having a capacity of 1,000 gallons 
per minute. It is arranged to be ready 
to run instantly if needed and is con- 
nected to discharge into the sprinkler sys- 
tem. Beyond the tunnel the twelve-inch 
main rises to the ceiling of the engine 
room, where it runs as shown on the plan. 
The first branch is a six-inch line to the 
heating apparatus, and in the opposite 
direction a ten-inch line is continued to a 
ten by ten by five bv five-inch cross. One 
of the five-inch outlets connects to a five 
by two and a quarter by four-inch tee, 
from which a four-inch line supplies a 
twentv-five-kilowatt set. The other five- 
inch outlet of the cross is stopped with a 
blank flange, leaving an available supply 
for an additional 100-kilowatt set at some 
future time. The ten-inch side connects 
to a ten by five by five by five-inch cross. 
Two of the five-inch outlets connect to 
100-kilowatt engine sets and the third is 
stopped off, allowing a possible supply for 
another extra engine. In addition, each 
engine supply contains a Cochrane steam 
separator. All of the steam mains where 
they run through the engine room are 
supported on stanchions of two and one- 
half-inch pipe instead of being suspended 
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Steam is generated at a pressure of 130 
pounds and delivered from the boilers 
through an underground tunnel to the 
main building, branching soon after enter- 
ing it with a four-inch supply to the fire 


from the ceiling, to avoid the annoyance 
of vibration in the office on the floor above. 

The engine-generator sets consist of Ball 
& Wood engines direct-connected to Gen- 
eral Electric generators. The two of 100- 
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kilowatt size are driven by 160-horse- 
power horizontal tandem-compound en- 
gines with cylinders twelve and eighteen 
by fourteen inches, and run at 250 revolu- 
tions per minute; the seventy-five-kilowatt 
set runs at 275 revolutions, driven by a 
112-horse-power, ten and seventeen by 
twelve-inch horizontal compound engine; 
and the twenty-five-kilowatt set is driven 
at 300 revolutions per minute by a hori- 
zontal simple forty-horse-power eight by 
ten-inch engine. 

The six-inch supply to the heating ap- 
paratus, previously. mentioned, supplies 
two engines for the ventilating system and 
one for the refrigerating system, and it 
also furnishes live steam to the heating 
system at a reduced pressure, whenever 
the exhaust steam normally used is insuffi- 
cient. The engine-fan sets were built by 
the Buffalo Forge Company. One con- 
sists of a 134-inch blower direct-connect- 
ed to an eleven by twelve-inch horizontal 
side-crank engine and operates at a maxi- 
mum speed of 145 revolutions per minute. 
The other set consists of an eight by ten- 
inch engine direct-connected to a 113-inch 
fan running at a maximum speed of 175 
revolutions per minute. 

The refrigerating outfit, which is locat- 
ed in the basement, is employed for cool- 
ing the air supply in the summer and 
making ice for use about the building. 
On the lithographic presses it is necessary 
to keep ice in the water with which the 
stone or aluminum plate is moistened be- 
tween each impression, otherwise the 
grease in the ink will have a tendency to 
spread over portions of the plate which 
are not intended to print. At present ice 
is also used in the drinking water tanks 
scattered about the building, but the in- 
stallation of a piped drinking water system 
is contemplated which will have cooling 
coils connecting with the refrigerating 
system. The ammonia compressor is ten 
and one-half by twenty inches in size and 
is driven by a fourteen by twenty-six-inch 
engine. The system has a capacity of 
thirty tons of refrigerating per twenty- 
four hours, and was installed by the De 
La Vergne Refrigerating Machine Com- 
pany. 

The exhaust steam from all of the en- 
gines and pumps is collected into a twelve- 
inch main, which contains a Baldwin oil 
extractor’ provided with a by-pass. Be- 
yond the extractor the live steam con- 
nection through a by-passed reducing 
valve is made. The contents of the main 
is then distributed to the various radiating 
surfaces of the heating system. When the 
exhaust steam is in excess of that needed 
for this purpose it is allowed to escape 
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through a back-pressure valve and passes 
first through a 1,000-horse-power Berry- 
man feed-water heater, or direct to the 
exhaust riser to the atmosphere. The ex- 
haust steam from the two engines in this 
section driving the fan and the ammonia 
compressor is similarly passed into the 
heating system through a smaller grease 
extractor, or vented through an exhaust 
head on the roof of that section. All 
piping is dripped and trapped where 
pockets likely to accumulate moisture 
occur, and the condensation is drained to 
a sump well. | 

The steam utilized in the heating sys- 
tem is first cleaned of whatever grease it 
has gathered in the engine and pump 
cylinders, and its condensation is there- 
fore fit for boiler feeding. These returns 
are collected into a main which terminates 
in a tank three feet in diameter by six 
feet long placed in the basement near the 
feed-water heater. Two seven and one- 
half by five by six-inch Worthington 
pumps, cross-connected so that they may 
be used interchangeably, have their suc- 
tions connected to the return tanks and 
are provided with a No. 3 Kiely pump gov- 
ernor on their supplies. They are arranged 
to deliver through the feed-water heater 
to a three-inch feed main leading to the 
boiler room through the tunnel. If de- 
sired the heater may be by-passed and the 
boiler fed directly from the pumps. As 
another alternative the boilers may he fed 
with cold water from the city mains by a 
Metropolitan injector. The make-up 
boiler-feed to replaca that lost in the 
wasted exhaust steam and when the boilers 
are blown off, is let into the return tank 
from the city water supply. The blow-off 
pipes from the boilers and the greasy drips 
from the traps are drained into a sump 
pit in the boiler room, which is emptied 
to the sewer by a four and one-half by 
three-quarter by four-inch Worthington 
pump through the plumbing system to all 
parts of the building. 
> 
Notice Concerning the International 

Electrical Congress of St. Louis, 

September 12-17, 1904. 

According to the present indications, 
the International Electrical Congress to be 
in session at St. Louis, September 12-17, 
1904, will be one of the most successful 
that has yet been held, both with respect 
to the number of adhesions and to the 
value of the transactions. 

Up to date about 3,550 circular letters 
of invitation to join the congress have 
been issued to persons or associations in 
From these, 875 post- 
card acceptances of membership have been 
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received. About 350 similar circular let- 
ters of invitation have been recently sent 
to other countries. It is intended to issue 
in all about 5,000 invitation circular let- 
ters in American and about 6,000 in 
foreign countries. It is expected that many 
persons will join the congress, both in 
America and abroad, who do not expect 
to attend the sessions in St. Louis, in 
order to secure a copy of the Transactions, 
which will form one and perhaps two large 
octavo volumes. Collection of fees has 
commenced, and upon receipt of a fee the 
member will be forwarded a certificate of 
membership, a reproduction of which is 
shown herewith. The certificate is eight 
and one-half inches by eleven inches in 
size (21:5 centimetres by twenty-eight 
centimetres) and printed on heavy paper 
of excellent quality. 

Recently 280 special letters of invitation 
have been issued on behalf of the com- 
mittee of organization to prominent elec- 
tricians and electrical engineers, request- 
ing papers for the congress in the various 
sections. Of these, 146 have been sent 
to foreign authors, and 134 to American 
authors. There has not been time to re- 
ceive replies from more than a few foreign 
authors, but twenty-one acceptances have, 
up to date, been received from abroad, 
and forty-six acceptances from North 
America. Sixty-seven papers have thus 
already been promised for the congress, 
and the number is steadily increasing. 
A considerable further number of invita- 
tions to contribute papers have yet to be 
issued. Jt is hoped that the congress will 
convene with a full programme in each 
section, and that at least half of the 
papers may be from foreign countries. 
According to the plans of the committee, 
papers for the congress programme are 
specially invited, but papers voluntarily 
offered will be submitted to the officers 
of the sections to which the papers belong, 
and may be included in the programme 
by invitation at their request, if the sub- 
jects are desirable, and if the schedule 
allotted to each section will permit, it 
being the desire of the section officers to 
secure and offer the best possible pro- 
gramme and presentation. 

Petitions from the congress committee 
of organization and from the president of 
the American Institute of Electrical En- 
gineers have ‘been filed with the Depart- 
ment of State at Washington, through the 
Department of Commerce and Labor and 
the National Bureau of Standards, urging 
that the various foreign governments 
should be invited to appoint official dele- 
gates to the congress. The lists of such 
delegates to be invited are in accordance 
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with the lists-allotted to the various coun- 
tries at the Paris congress of 1900, and 
the Chicago congress of 1893. Including 
the United States, the liste comprise fifty- 
six official delegates. Information has 
been received that these petitions have 
been granted, and that the State Depart- 
ment on December 17, 1903, instructed 
the diplomatic officers of the United 
States abroad to extend an invitation to 
foreign countries to be represented at the 
congress by delegates. 

Arrangements are being made with a 
view to perfecting plans of cooperation 
between the congress and electrical so- 
cieties and associations in various parts of 
the world. Invitations have already been 
extended to the congress members to visit 
places of electrical interest on the journey 
to or from St. Louis. 

All communications should be addressed 
to the general secretary, Dr. A. E. Ken- 
nelly, Harvard University, Cambridge, 


Mass. 


NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CLXXIXA—INSULATING THE SEC- 
TIONS OF THE INTERCHANGEABLE SEC- 
ONDARY TRANSFORMER DESCRIBED IN 
NOTES CXII, CXXXVII AND OXXXIX. 


In note cxii an open circuit transformer 
was described in which the secondary was 
constructed on a new plan—the sections 
were not imbedded in a large mass of in- 
sulating material and attached to the tube 
separating the primary from the second- 
ary, but were entirely free from this tube 
and from each other, thus enabling any 
injured section to be taken out and an- 
other inserted in a few moments even in 
a coil so large as to give a spark a metre 
long. 

A very considerable number of induc- 
tion coils having spark-lengths up to one 
metre have since been constructed on this 
principle by Oelling and Heinze, the 
Heinze Electrical Company, and by the 
writer. Closed circuit transformers em- 
bodying the principle have been designed 
by Professor Trowbridge and by the 
writer. As these transformers, both of the 
open and closed type, have been satisfac- 
tory notwithstanding adverse criticism of 
the method of construction, it may be 
worth while to describe another method 
of insulating a section of the secondary 
which is quicker and cheaper than those 
described and illustrated in note cxxxvili. 

The two coils of a section are tied to 
a micanite plate as shown in the figures in 
notes cxii and cxxxvil, and in note clxxx, 
Fig. 1. Sheets of micanite (Figs. 2 and 3) 
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having smaller holes are laid on each side 


as in Fig. 4, the whole being put into a. 


metal frame (Fig. 5). A metal disc (Fig. 
7) is then placed in the centre of the 
coils. The frame is converted into a 
deep and narrow trough, as shown in Fig 
6, by screwing on two sides by means of 
bolts and thumb-nuts. Fig. 8 is a top 
view of the trough with a section inside 
ready for pouring the ozokerite or paraf- 
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about the coils has proved durable, being 

still as good as when constructed, though 

used with an electrolytic interrupter. 

NOTE CLXXIXB ARRANGEMENTS OF THE 
MULTIPLE SERIES SPARK-GAPS, OON- 
DENSERS, SOLENOIDS AND TERTIARY 
COILS OF THE INTERCHANGEABLE SEC- 
ONDARY INDUCTION COIL ILLUSTRATED 
IN NOTES CXII, CXL, CXLI. 


In notes exii, cxl and cxli, method of 
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Note 179a—NoTeE on X-LIGHT. 


fine about the coils. When the insulating 
material is cold, the sides of the trough 
are removed, the soft rubber sheet lining 
peeled off and the metal frame and disc 


controlling the series spark-gaps and Ley- 
dens of an inductorium for exciting 
X-light tubes for use in medical diagnosis 
were described. 


Fie. 1.—NotTe 179B—NoreE on X-LIGHT. 


gently warmed to release the section; the 
excess of insulating compound being re- 
moved with a knife. As stated in note 
exii and cxxxvii, this casting of insulating 
material about the coils is not necessary 
in this climate, though during the damp 
weather of August it diminishes the leak- 
age. The coil constructed on the plan 
shown in note cxii without any insulation 


The object of the present note is to show 
further details, as the coil has proved 
practical. 

To avoid making this note too long, 
the reader is requested to first refer to the 
notes mentioned. Fig. 1 is an end view 
of a seventy-centimetre coil, showing the 
arrangements of one of the two spark- 
gaps and condensers. 
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The multiple series spark-gaps, one of 
which is shown at MSC, are operated by 
cords within reach of the observer while 
making the examination. 

This method of controlling the light is 
not, however, so good for general medical 
examinations as that illustrated in notes 
~ exlix, clv, elvi, though particularly suited 
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wire wound on an insulating evlinder and 
connected at each end with the interior 
coating of the Leydens LJ by the rods 
CR and CR1, which also serve as supports. 
The French have for some years used 
solenoids in therapeutics with good re- 
sults, and as their use is extending to 
this country, it is worth while to do what 
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for the double target X-light tubes used 
in stereocryptoscopy, where two multiple 
series spark-gaps on the negative terminal 
afford a convenient means of adjusting 
the intensity of the illumination produced 
by the X-light from the two targets. To 
control a spark-gap, the observer holds a 
handle H in his hand, raising or lowering 
the rod R by means of the cord C, thus 
regulating the current through the X-light 
tube which is attached to the wire TW and 
to a similar one on the other terminal of 
the coil. ‘The end of the regulating cord, 
which passes over the pulley PI, is always 
vertical over the rod R in whatever posi- 
tion the swinging arm SGA may be placed 
to bring the handle H into convenient rela- 
tions with the observer while examining a 
patient. 

The arrangements of one of the two 
Leydens in the secondary of the induc- 
torium is shown in Fig. 1. The Ley- 
den LJ is held in the metal cup LC, and 
as it is not attached to the cup can easily 
be removed to allow one of a different ca- 
pacity to be substituted. A Leyden can 
be thrown out of electrical connection with 
the inductorium by raising the arm LR 
to the position LR, shown by the dotted 
line. This can be done iby the observer 
during the examination by means of a 
cord. Two strong uprights of insulating 
material support the ball CB to which is 
attached a rod and chain making connec- 
tion with the inner coating of the Leyden. 
This ball and a similar one on the other 
end of the inductorium serve as supports 
for the tertiary coil mentioned in note 
exii and shown in the present note in Fig. 
2, taking the form of a single coil of 


would have been a waste of effort at the 
time note cxii was printed; namely, to 
describe in detail methods of attaching 
solenoids and tertiarv coils to the Leyden 
circuits of the inductorium. The solenoid 
is provided with two binding-posts B and 
BI for the attachment of cords leading 
to the patient. Outside of the solenoid 
may be attached a micanite tube MT about 
which are wrapped many turns of fine in- 
sulated copper wire enclosed in a second 
micanile tube MT2, the space between be- 
ing filled with a mixture of parattine and 
petrolatum. The terminals of this coil 
are attached to binding-posts TP and TP2, 
from either or both of which wires may 
be led to the patient, the character of the 
discharge being modified by the length of 
the spark-gap in the secondary of the in- 
ductorium as well as by the capacity of 
the Leydens. ‘The currents obtained from 
this arrangement of a tertiary coil are of 
considerable value in electrotherapeutics. 
Further modifications of the discharge are 
obtained by extra spark-gaps. If the 
solenoid and tertiary coil are removed and 
wires connected with the binding-posts B 
and BI and to the patient, his body is the 
seat of surgings of a similar type to those 
obtained from the Leyden discharges of a 
static machine. As these discharges from 
a static machine were really high-fre- 
quency, though called by other names, it 
is evident the use of high-frequency cur- 
rents in clectrotherapeutics is older than 
is usually supposed. 

A high-frequency current is usually con- 
sidered to be one from a Tesla coil, though 
Henry many years ago showed all Leyden 
currents were of high frequency, but it 
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was not unlit Tesla, amplifying the work 
of Hertz, published his beautiful research- 
es that high-frequency currents were taken 
up by the French and developed into a 
valuable system of clectrotherapeutics. We 
are, in America, not yet awake to their 
value, though instrument catalogues of re- 
cent date show one or two firms are be- 
ginning to manufacture duplicates of Eng- 
lish copies of French apparatus made im- 
perfectly after Tesla’s ideas, instead of 
adopting his beautiful designs and coils 
with which he has produced the most won- 
derful electric discharges ever developed 
by man—measured not by centimetres, but 
extending to many metres. 

NOTE CLXXIXC—ON MERCURY VAPOR IN 

X-LIGHT TUBES. 

In former papers the need of keeping 
mercury Vapor out of X-light tubes was 
frequently mentioned, but the matter is 
so important that it will be made the 
subject of a separate note. Make an X- 
light tube and connect it with the mer- 
cury pump. ‘Treat the tube until good X- 
light is obtained. Leave the tube on the 
pump with the connecting valve open for 
three days. Excite the tube and examine 
the light with a spectroscope. The mer- 
cury lines will be distinctly seen. The 
tube will be of a less green color. There 
will be no normal cathode stream and no 
N-light, for the current is carried by the 
mercury instead of in the cathode stream. 
Make a new X-light tube. Connect it 
with the mercury pump. Exhaust until 
the resistance is equal to twenty centi- 
metres of air between three-centimetre 
brass balls. Stop the current for ten 
minutes to allow the resistance of the 
tube to rise. Start the current. The 
resistance will be so high a Geissler effect 
will appear on the pump. As a result 
the tube will appear abnormally white. 
On examination with the spectroscope the 
mercury spectrum will be seen. 

Two hours pumping may be required 
to produce a suitable quantity of X-light. 
These experiments illustrate in a marked 
degree what frequently happens to a less 
extent without being observed in the rou- 
tine preparation of X-light tubes. It 
may be said no one agent is so frequently 
the cause of trouble in the preparation 
of X-light tubes as mercury vapor. On 
this account mechanical pumps should al- 
ways be used in the commercial prepara- 
tion of X-light tubes. That mechanical 
pumps can not produce high vacua is no 
objection to their use, because as repeat- 
edly stated in earlier papers, high vacua, 
though said by all writers to be impera- 
tively necessary in  X-light tubes, are 
worse than useless. 
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EXPERIMENTS ON EDDY CURRENTS.' 


BY W. M. THORNTON. 


Concluded.) 

In my last year’s paper it was shown 
that imperfect centering caused double- 
frequency-waves of magnetization in the 
solid cores when the armature was re- 
volved mechanically with no current of 
any kind in its windings. During some 
experiments at Neptune Bank station it 
occurred to me that the magnetic circuit 
of the exciter of the recently installed 
1,500-kilowatt turbo-generator might show 
signs of internal movement. An explor- 
ing coil of ten turns was, therefore, 
wound around the yoke of the machine, 
which is bipolar, mounted on the end of 
the turbine shaft, and itself separately 
excited from the main exciter bus-bars. 
The remarkable result is shown in curve 
III, Fig. 1. There are two effects pres- 
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Fic. 1.—Osci1LLOGRAM CURVES. 


ent, one synchronizing with the three- 
phase current generated in the main cir- 
cuit, the other with commutation in the 
exciter. The generator has four poles 
and a revolving field. The oscillograph 
motor was driven from the main supply, 
and the cause of the wave in the curve 
must be looked for in something which 
goes through a cycle in half a revolution 
of the shaft. The current leaving the 
exciter showed no such wave, but only a 
small, irregular ripple evidently set up 
by the three-phase reaction. The dis- 
turbancé must, therefore, arise within 
the exciter, and it is not difficult to see 
that such an effect can only be produced 
by a slight eccentricity of the armature 
on its shaft, so that when the hump is 
opposite either pole the reluctance of the 
exciter circuit is least, and when between 
them greatest, causing a reaction at double 
the speed of the exciter—that is syn- 
chronizing with the main supply. The 

‘Paper read before the New Castle local section of the 


British Institution of Electrical Engineers, December 
_ M. Abridged from the London Electrician, 


ELECTRICAL REVIEW 


superposed ripple has fifteen periods to 
that of the wave, and therefore coincides 
with the frequency of commutation, for 
the exciter has thirty segments. The 
machine delivers 210 amperes at thirty 
volts, and the demagnetizing ampere- 
turns vary by about 125 during each 
short-circuit. For let the angle covered 
by one brush be 6, then when commuta- 
tion is perfect there is a change of cur- 
rent from a positive to a negative maxi- 
mum in that space. By unfastening one 
of the connections to the commutator 
and joining the ends to two slip-rings, 
the brushes of which are then connected 
by a low resistance, this change of cur- 
rent can be observed in an oscillograph. 
Fig. 2 is a typical curve from a machine 
with wide carbon brushes. The current 
falls rapidly to zero and grows slowly to 
its opposite maximum. Let the point of 
passing through zero be after 0.06 of the 
brush angle has been traversed, then the 
entering current will be rapidly falling 
while the leaving current is rising, the 
effect in cross ampere-turns being the 
same as if the former persisted at its full 
value for an angle 0.03 0, then suddenly 
ceased, and the latter reached and main- 
tained it about 0.7 6 before release. There 
is, therefore, a resultant peripheral 
shift of the cross ampere-turns equal to 
the mean of these effects, or about 0.36 
61, C/360; where C is the total number 
of conductors on the armature. Taking 
6 = 20 degrees, there is for the exciter 
an oscillating peripheral variation of 
about 0.36 x 20 x 105 x 60/360, or 
123 ampere turns. This may not ap- 
pear great, but in a low voltage machine 
it may be an appreciable fraction of the 
total winding ampere-turns. In this case 
it is sufficient to disturb the whole mag- 
netic circuit to the extent shown. The 
section of the yoke is eight inches by 
fourteen and one-half inches, and it is 
of cast iron, in which, as we have seen, 
there is comparatively small damping by 
eddy currents. The effect is not likely 
to cause much loss by core heating, but 
it is this further evidence of disturbances 
in the magnetic circuits of large commer- 
cial machines constructed with great ac- 
curacy which leads me to regard them as 
universal, and as a general source of loss 
of etficiency. 

To illustrate the extent to which these 
oscillations set up in commutation affect 
the magnetic circuit, I connected the 
series coils of a Pallion six-pole gener- 
ator, which has a steel frame and poles 
and cast-iron shoes, to the hot-wire gal- 
vanometer, and, keeping the load con- 
stant, varied the brush position. (There 
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is a slight permanent reaction caused by 
the armature running out of centre by 
an amount too small to be observed. This 
variation of reluctance can be seen in 
curve IV, Fig. 1, where the voltage in an 
exploring coil placed about the bobbins 
varies between the limits of the shaded 
area in time with the speed of the ma- 
chine, the oscillograph motor running at 
three times the speed. This is a con- 


Fig, 2.—OScILLOGRAM OF CHANGE OF CURRENT 
DuRING COMMUTATION WITH WIDE CARBON 
BRUSHES. 

firmation of the cause of the wave in the 

Wallsend curve, though it was in that case 

stationary on the screen, the speeds being 

identical.) Any increase of voltage can 
then only be due to the change in the 
magnetizing ampere-turns during com- 
mutation, for this is the only thing which 
is varying. It is seen from Fig. 3 that 
when the brushes are rocked backward 
until there is sparking, there is an active 
movement within the core, which when 
they are brought forward is much less. 

Both curves show signs of rapid changes 

of considerable amplitude. To investi- 

gate this further, the resistance connect- 
ing the experimental slip-ring brushes 
was removed and the two adjacent com- 

mutator segments short-circuited by a 

copper bridge. One coil of the armature 

then acts as an exploring coil, the volt- 
age in which is at every instant propor- 
tional to the strength of the field through 
which it is passing. 

It was found that when the brushes of 

a generator under load are moved back- 


Fie, 3.—VARIATION OF EXPLORING Corn, VOLT- 
AGE WITH Brusa Position IN CONTINUOUS- 
CURRENT GENERATORS. 

ward, the magnetism in the gap is caused 

to oscillate at a speed much higher than 

that of the machine, and in ripples. These 
are in a State of oscillation, the amplitude 
of which is greater with strong fields and 
for brush positions which correspond to 
commutation taking place in a strong 
field. The effect does not depend upon 
sparking at all. In generators or motors 
the ripples are strongest at the pole-tipe 
with the most stray field. 

It may therefore be concluded that of 
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the four causes given, the first and third 
are active in producing eddies. The sec- 
ond is known to be by the heating of 
pole-faces with slotted armatures. It re- 
mains to examine the effect of the last. 


IV—INFLUENCE OF PERIODIC IRREGU- 
LARITY OF ARMATURE ROTATION AND 
OF UNEQUAL TURNING MOMENT IN 
PRIME MOVERS. 


The first three may be regarded as in- 
ternal in their origin, the armature swing- 
ing as external. It is peculiar to certain 
classes of alternating-current machines. 
Synchronous motors and rotary con- 
verters, even when provided with damping 
devices, have free periods of oscillation, 
so that a sudden change of load or a syn- 
chronous engine speed will start the sys- 
tem swinging about some position of sta- 
bility. This phase swinging, as it is 
called, is known to set the field ammeters 
fluctuating in time with the disturbance. 
There are, therefore, waves of magnetiza- 
tion of low frequency, but great intensity, 
sent into the poles from the armature, 
and the consequent loss of energy there is 
material in reducing the oscillation. Since 
the armature currents are changing at a 
high frequency at the same time as they 
are fluctuating, there is a twofold effect 
on the field while the swing persists, the 
more important of which is not that 
caused by the slow hunting swing itself, 
hut by the increased armature reaction. 
To examine this, the hot-wire instrument 
was connected to an exploring coil on a 
converter field delivering single-phase 
current to a second converter, and through 
it to a non-inductive resistance. This load 
was suddenly thrown on and off, with the 
result that both machines started a phase 
swing, which by reason of the eddy cur- 
rents induced in the magnet frames was 
reduced to zero in half a minute, or fell 
to 1/e-th of its initial value in vlout three 
seconds. The relative magnitudes of the 
two reactions are shown in Fig. 4, which 
is a photograph of the induced exploring 
coil voltage. The swing frequency is 120 
per minute, sufficiently removed from the 
speed of the engine, seventy-four a minute, 
to show that it is a true phase swing effect. 
The ordinates of the curve are a measure 
of the coil voltage which sets up eddies, 
though these are proportional to the square 
of this, which explains the rapidity of the 
damping. Loss from this cause is not in 
any case persistent, and is in a sense a 
direct advantage, but it is closely allied 
with one which is the most serious cause 
of eddy currents of all which have to be 
considered. 

Irregularity of turning moment in an 
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engine driving either continuous or alter- 
nating-current generators cause the arma- 
ture currents to vary in time with the 
period of the engine, and the whole dis- 
tribution system may be set swinging to- 
gether, entailing a loss in the magnetic 
circuits of every synchronous motor or 
converter connected to the mains, and only 
differing from that of Fig. 4 in its per- 
sistence. In other words, it is a forced 
vibration started and maintained by the 


engine. Fluctuations of current in time 
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Fic. 4.—ExprLorIiNG Com, VOLTAGE DURING 

PHASE SWINGING, 
with the engine can be seen in any large 
alternating-current supply system; even 
turbines are not quite free from this 
source of loss, unless the puffs of steam 
admitted by the governor are too rapid 
for the machines to follow. With the old 
throttle type of governor this does not 
occur. 

Some experiments made last year may 
be of interest in showing that the effi- 
ciency of a transmission system supplied 
from turba-generators may be several per 
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Fia. 5.—INFLUENCE OF IRREGULAR TURNING 
MOMENT OR EFFICIENCY OF TRANSMISSION 
PLANT. 

cent higher than from reciprocating en- 

gines. The two converters in the labora- 

tory were connected single-phase, as in the 
former experiments. They were then 
driven by continuous current—first, from 

a turbo-generator, and afterward from a 

single-cylinder double-acting engine with 

a heavy flywheel. Measuring the input 

and output by carefully calibrated watt- 

meters, it was found that in the former 


case the output was higher than in the 


second, as shown by Fig. 5. 
There can be no question of error of in- 
struments, for the tests were purely com- 
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parative, and under exactly the same con- 
ditions of excitation and speed, but by 
applying the oscillograph to the fields of 
the machine in each case, a difference in 
the amplitudes of the exploring coil volt- 
age was observed. The ratio of the root 
mean square values at full load is 1.03. 
Since eddy losses are proportional to the 
square of this, the difference is explained 
as caused by extra eddy currents in the 
magnet frames set up by the swinging 
of the armature currents in each of the 
motors when driven off the single-cylinder 
set. This disturbance was so great that 
the second machine broke step at loads 
corresponding to the sudden droop in the 
ellicieney curve; whereas, when driven 
from the turbo-generator, very little fall is 
to be seen at loads fifty per cent greater. 
The case no doubt represents the two ex- 
tremes of engine regularity; but many 
large gas engine plants show much more 
fluctuation on load than does our seventy- 
five-horse-power single-cylinder engine. It 
is fitting that these results should con- 
clude this paper. I am now sure that if 
one had the time and opportunity to con- 
duct a series of experiments on widely dif- 
ferent tvpes of machines, by building them 
first with solid, then with laminated poles 
and yokes, the same result would be 
reached—ttz., that it is in the large solid 
iron masses of any machine that the great- 
est dissipation of energy takes place. 


Women in the Telegraphic and Tele- 
= phonic Service in Germany. 
United States Consul Monaghan, at 

Chemnitz, Germany, reports that in the 
German telegraphic service women are 
privileged to take any position for which 
their training fits them, while in the postal 
service they are allowed to become assist- 
ants at third-class post offices only. They 
have a claim to a pension upon withdrawal 
after faithful service during a prescribed 
number of years. At the present time 
4,000 women are employed in the tele- 
phone service of the German empire, in 
Berlin alone there being 1,000. These po- 
sitions are popular, and the number of 
applications large. Only those physically 
strong are accepted. Applicants must be 
between eighteen and thirty years of age, 
and either unmarried girls or widows with- 
out children. 


H e —__-— 
Electric Power for Tunneling Mont 
Blanc. 

It has been suggested that the large 
water power of the Dora Baltea river be 
utilized to supply electric power for oper- 
ating the machinery to be used in tunnel- 
ing through Mont Blanc, as well as for 
running the necessary machine shops. 
After the completion of the power station 
the power will be available to propel the 
trains, thus avoiding the nuisance of 
smoke. 
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SPEED-TORQUE CHARACTERISTICS OF 
THE SINGLE-PHASE REPULSION 
MOTOR. ' 


——— 


BY WALTER I. SLICHTER. 


The single-phase commutator motor hae 
attracted considerable attention of late, 
as there is quite a demand in railway 
work as well as in numerous other lines 
for an alternating-current motor that will 
start under a heavy load with a reasonable 
consumption of energy. At present it ap- 
pears that a commutator motor is the only 
type that will fulfil these conditions. 

For some months past the writer of this 
paper has been in charge of a series of ex- 
periments with various types of alter- 
nating-current commutator motors. Dur- 
ing these experiments much attention was 
given to the repulsion motor. It is the 
purpose of this paper to place before the 
Institute some of the results obtained, 
and to point out some of the characteris- 
tics of the motor which give future 
promise of making it a very prominent 
factor in some lines of electric rail- 
roading. 

For the benefit of those not already 
familiar with this type of motor, it may 
be here stated that it is a single-phase 
commutating motor, resembling very 
much a regular direct-current armature 
in an induction-motor field. The re- 
semblance to the induction motor is 
carried still further in that there is no 
electrical connection between the primary 
and secondary. This makes it possible 
to wind the primary for a high line 
voltage, while the voltage of the secondary 
winding is chosen at such a value as may 
be commutated satisfactorily, since it is 
short-circuited on itself through its 
brushes. 

The motor has the same characteristics 
as the direct-current series motor ; namely, 
maximum torque at starting, increasing 
torque with increasing current and de- 
creasing speed, and comparatively cou- 
stant efficiency through a wide range of 
speed. The maximum speed of the motor 
is limited only by the load and impressed 
voltage and has no relation to the syn- 
chronous speed. 

Due to the reactance of the motor cir- 
cuits, the power-factor at starting is low 
and will be with any alternating-current 
motor; but in the repulsion motor a low 
power-factor does not mean small torque. 
On the contrary, the maximum torque 
occurs simultaneously with the lowest 
power-factor; that is, at starting. The 
power-factor of the repulsion motor rises 
-1 A paper presented at the 183d meeting of the Ameri- 
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very rapidly with the speed; it reaches a 
good value at one third synchronous 
speed, and values near to ninety per cent 
are obtained over a considerable range of 
speed. For this reason a large number 
of poles is not necessary and frequencies 


CuRVE-SHEET 1.—TEsT-CURVES OF A 60-HORSE- 


Power, 500-VoLT, 25-CycLe, REPULSION 
Motor. 


of twenty-five, forty, and even sixty cycles 
may be employed. 

The rotating conductors of the second- 
ary cutting the primary flux, generate a 
leading electromotive force which causes 
a leading current to flow therein and gives 
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CURVE-SHEET 2.—COMPARIES0N OF SPEED AND 
TORQUE-CURVES OF A REPULSION MOTOR AND 
A DIRECT-CURRENT SERIER MOTOR, 500 VOLTS 
ON EACH. 


the high power-factor of the motor. In 
the plain repulsion motor, this leading 
current never reaches a value great enough 
to compensate entirely for the magnetiz- 
ing and other wattless currents at avail- 
able speeds, but the phenomenon is 
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utilized to obtain unity power-factor in 
the compensated type by the addition of 
a second circuit. The inherently good 
power-factor of the repulsion motor makes 
it possible to use larger clearance between 
field and armature than is permitted in 
induction motors, thus greatly increasing 
its value in railway work where compara- 
tively large air-gaps are necessary. 

The curves given are partly from test 
and partly from calculation of motors 
having air-gaps on a side of one-eighth 
inch and more. The air-gap of corre- 
sponding stationary induction motors 
would be 0.40 inch and more. 

The efficiency, while not so good as in 
a direct-current motor, is yet very good, 
reaching values of from eighty to eighty- 
five per cent including gear-loss for sizes 
ranging from 50 to 200 horse-power. 

Commutation at normal speeds is in- 
herently good, due to the revolving field. 
As the speed decreases, the current in- 
creases rapidly, producing a tendency to 
spark, but with the reduced voltage of 
starting the rush of current is limited to 
values within the range of good commuta- 
tion, as in the direct-current motor. 

At higher speeds, ranging above one- 
and-a-half times synchronism, the fre- 
quency of commutation becomes high and 
sparking appears. 

The motor of curve-sheet 1 will start 
with seventy-five per cent of full voltage 
and twice full-load current with no 
trouble from sparking. As these curves 
are prepared upon a railway-motor basis 
and full-load current will produce a rise 
of seventy-five degrees centigrade after 
one hour’s run the ability of the repulsion 
motor successfully to commutate on over- 
loads is equal to that of the direct-cur- 
rent series motor; in fact, better, due to 
the short-circuited commutator which 
makes flashing-over impossible. 

Curve-sheet 1 shows the characteristics 
of a repulsion motor plotted with revolu- 
tions per minute as a base. These curves 
are taken from tests on a aixty-horse- 
power, twenty-five-cycle, 500-volt motor; 
they show the rapidly rising efficiency and 
power-factor and the large torque at start- 
ing. The starting torque is 2,300 foot- 
pounds with an input of 325 amperes, 
and the normal torque during acceler- 
ation, forty foot-pounds at 750 revolutions 
and 125 amperes. Thus the starting 
torque is five times normal and the start- 
ing current 2.6 times normal; or the 
torque per ampere at starting is 1.92 
times what it is at normal speed, should 
occasion demand the full starting capac- 
ity of the motor. 

This gives an idea of the sieep speed- 
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characteristics of the motor, which are 
even better shown in curve-sheet 2. The 
full lines refer to a later type of repulsion 
motor and the broken lines to a standard 
direct-current series railway motor; these 
curves are plotted in the usual way with 
current as a base. This shows that the 
torque increases more rapidly with in- 
creasing current in the repulsion motor 
than in the series; and conversely that the 
speed of the repulsion motor increases 
more rapidly with decreasing current than 
in the series motor. Efficiency, including 
gear-loss, is given and is 84.5 per cent at 
the maximum for the alternating-current 
motor. This motor was designed with the 
steep speed-characteristics for accelera- 
tion work, while the motor of curve-sheet 
4 is designed for constant-speed running 
and has not such steep curves but better 
constants at light loads. 

The characteristics show the repulsion 
motor to be admirably adapted for ac- 
celeration work, the etliciency of accelera- 
tion being higher than in direct-current 
work, due to the possibility of obtaining 
fractional electromotive forces with alter- 
nating current without introducing the 
dead resistance losses of the direct-cur- 
rent system of control. 

This is shown in the curves in curve- 
sheet 3, which gives the acceleration curves 
fiom test of a twenty-five-ton car equipped 
with two sixty-horse-power repulsion mo- 
tors. The full lines indicate the repul- 
sion motor characteristics and the broken 
lines those calculated for a direct-current 
equipment. The gearing is chosen for the 
same free running speed, thirty-three 
miles per hour, the same average accelera- 
tion, and the same distance covered in 
sixty seconds. For the direct-current mo- 
tor the curve of kilowatts input, miles 
per hour, and miles traveled, are given as 
calculated; and for the alternating-cur- 
rent motor the kilovolt-ampere input, kilo- 
watt input, miles per hour, and miles 
traveled, from test. 

The repulsion motor remains on the 
controller only sixteen seconds and the 
direct-current motor twenty-five seconds. 
The maximum power taken by the direct- 
current motor is seventy kilowatts and 
by the repulsion motor sixty-one kilo- 
watts or sixty-seven kilovolt-amperes. At 
the end of twenty-five seconds the total 
kilowatt-hour input in the two cases is 
0.375 for the direct current and 0.30 for 
the alternating current. At the end of 
sixty seconds both cars have covered a dis- 
tance of 0.039 mile and have reached prac- 
tically the same speed of 32.5 miles per 
hour, the kilowatt-hour input being 0.72 
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for the direct current and 0.685 for the al- 
ternating current. 


By comparing the areas of the 
kilowatt curves in the two cases 
the gain or rather the saving by 


the use of the alternating current is 
readily seen. It is also worthy of note 
that the volt-ampere input of the alter- 
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nating-current motor is least at starting ; 
that is, the line current is least. As this 
is the time at which the power-factor is 
lowest, it is seen that the effect of the low 
power-factor on the regulation of the 
system is much modified by the small value 
of the current. 

Curve-sheet 4 shows the calculated 
characteristics of a 17-horse-power rail- 
way repulsion motor having an air-gap of 
0.15 inch and wound for 1,500 volts and 
twenty-five cycles. The efficiency, includ- 
ing gear-loss, is eighty-five per cent at the 
maximum and the power-factor is ninety- 
three. Such a motor is designed for 
heavy, slow-speed locomotive work, which 
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CURVE-SAEET 4.—CALCULATED CURVES OF 175- 
Horsk-PowER RepuLsion Motor ar 1,500 
VOLTS. 


is probably one of the most promising 
fields for the alternating-current motor. 
It is readily seen how well it is adapted 
for freight haulage by the fact that the 
efficiency of eighty-five per cent is attained 
at a speed as low as 500 revolutions, thus 
permitting a speed of twelve to fifteen 
miles per hour, with a good gear reduc- 
tion. 
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Thus the repulsion motor is well adapt- 
ed for acceleration work as well as for 
efficient running at light loads, and having 
good constants at low speeds is well 
adapted for freight haulage at low speeds. 

The curves given in this paper all re- 
fer to the simple repulsion motor, the 
theory of which is given in the paper by 
Mr. C. P. Steinmetz. There are many 
variations of the repulsion motor, more or 
less complicated, from which a better 
power-factor and even a better efficiency 
have been obtained in test. However, a 
description of these various schemes with 
their characteristics would require suffi- 
cient space to warrant a distinct paper 
and it is hoped to present such to the In- 
stitute at some future date. 
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The Annual Dinner of the American 
Institute of Electrical Engineers. 
The annual banquet of the American 

Institute of Electrical Engineers, which 

is to be held at the Waldorf-Astoria Feb- 

ruary 11, on which occasion Mr. Thomas 

A. Edison will be the guest of honor, 

promises to be an occasion of unusual 

interest and importance. The attendance 
already gives promise of being the largest 
in the history of these gatherings, and the 
committee in charge are more than pleased 
with the favorable responses from speak- 
ers and distinguished guests. Professor 

C. F. Brackett, of Princeton University, 

will be one of the principal guests, and - 

among others who expect to attend will 
be Dr. Albert R. Ledoux, president of the 

American Society of Mining Engineers ; 

Mr. Ambrose Swasey, president of the 

American Society of Mechanical Engi- 

neers; Colonel Robert C. Clowry, Mr. 

George G. Ward, Mr. Charles A. Coffin, 

Mr. William H. Baker, Mr. John Fritz, 

Mr. A. B. Chandler, Mr. Frederick P. 

Fish and Mr. Joseph B. McCall. Several 

of Mr. Edison’s friends from abroad have 

been invited, among them being Lord Kel- 
vin, Lord Alverstone, Sir William Preece, 
of England; Mr. Gisbert Kapp, of Berlin; 

Mr. E. E. N. Mascart, Paris, and Signor 

Gieuseppe Colombo, of Milan. ‘The din- 

ner committee hopes that all members 

who intend to be present will send word 
to the secretary's office, 95 Liberty street, 

New York, at the earliest moment possi- 

ble, so that arrangements for their com- 

fort may be made in good time. 

Among the speakers for the evening 
will be Mr. B. J. Arnold, president of the 
American Institute of Electrical Engi- 
neers; Professor Cyrus F. Brackett, of 
Princeton; Dr. A. E. Kenelly, of Har- 
vard; Mr. Samuel Insull, of Chicago; 
Mr. Charles L. Edgar, of Boston; Mr. 1. 
C. Martin, of New York, and Mr. Joseph 
B. McCall, of Philadelphia. 
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THE ALTERNATING-CURRENT RAILWAY 
MOTOR.' 


BY CHARLES P. STEINMETZ. 


For electric railroading a motor is re- 
quired which maintains a high value of 
efficiency over a wide range of speed. 
That is, the torque per ampere input at 
constant impressed voltage must increase 
with decrease of speed, the speed increase 
with decrease of load. 

In electric motors, torque is produced 
by the action of a magnetic field upon 
currents flowing in an armature movable 
with regard to the field. If then the field 
is constantly excited—shunt motor on con- 
stant potential—the torque is approxi- 
mately proportional to the current, the 
speed approximately constant at all loads. 
If the field is excited by the main current 
of the motor—series motor on constant 


Fig. 1.—E1e@nt-Po.Le SINGLE-PHASE ALTERNAT- 
ING SERIES Moror, 200 Vouts, 85 CYCLES. 


potential—the field strength and thereby 
the torque per ampere varies approximate- 
ly proportional to the current, and there- 
by the load, the whole torque approxi- 
‘mately proportional to the square of the 
current and the speed inversely propor- 
tional to the current, leaving saturation 
out of consideration. That is, the motor 
has the characteristic specified above for 
a railway motor. 

Since the direction of rotation of the 
direct-current motor is independent of the 
direction of the impressed electromotive 
force, with laminated field the direct-cur- 
rent motor can be operated with alternat- 
ing currents. By the use of alternating 
currents it becomes possible to transfer 
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current from circuit to circuit by induc- 
tion, and instead of passing the main- 
line current through the armature of the 
alternating-current motor, the armature 
circuit can be closed upon itself and the 
current induced therein as transformer 
secondary by a stationary primary coil 


Fic. 2.—SHOWING ARMATURE AS PRIMARY CIR- 
CUIT CLOSELY SURROUNDED BY A SHORT-CIR- 


CUITED SECONDARY CIRCUIT. 


in the main circuit surrounding the arma- 
ture. 

Condition of operation of the direct- 
current motor type on alternating current 
is, however, that the current in field and 
armature reverses simultaneously. This 
is by necessity the case in the series motor. 
In the shunt motor, however, the armature 
current as energy current should be in 
phase with the impressed electromotive 
force, while the field current as magnet- 
izing current lags nearly ninety degrees. 
To bring it back into phase, W. Stanley 
tried condensers in series in the field cir- 
cuit, but failed, due to the impossibility 
of neutralizing the self-induction of the 
field which varies with the commutation 
and the frequency, by the negative self- 
induction of the condensers, which varies 
with the frequency in the opposite direc- 
tion. The solution of the problem has 
been found by the use of polyphase sys- 
tems, by utilizing for the field excitation 
the electromotive force in quadrature with 
the armature currents acted upon by the 
field magnetism. As I have shown else- 
where, the polyphase induction motor can 
be considered as a development of the di- 
rect-current shunt motor for alternating- 
current circuits, and indeed has all the 
shunt motor characteristics regarding 


Fie. 3.—SHowrnG BRUSHES SHoRT-CIRCUITED. 


speed, torque, ete. As railway motor the 
induction motor has therefore not been 
exploited, although it has been strongly 
recommended in those very few cases 
where it appeared good engineering. Ex- 
perimental work with polyphase induction 
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motor railways has been carried on con- 
tinuously since 1893. 

While in the early days of alternating- 
current motor development, all other en- 
gineers were industriously developing the 
type with shunt motor characteristic, only 
Rudolph Eickemeyer, of Yonkers, was far- 
sighted enough to realize the absolute ne- 
cessity of the series motor characteristic 
for railway work and undertake the de- 
velopment of the single-phase alternating- 
current series motor. I had the good 
fortune at that time to be associated with 
Mr. Eickemeyer. 

As was pointed out by G. Kapp, I be- 
lieve in 1888, the power-factor of the 
alternating-current series motor is in- 
herently low, since the same magnetic flux 
which induces, proportional to the fre- 
quency of rotation, the electromotive force 
of useful work in the armature conductors, 
induces in the field coils an electromotive 
force of self-induction, proportional to the 
frequency of alternation, thereby giving 
the armature the same number of turns 
as the field (which is more than permissi- 
hle in good practice, since good practice 


Fic. 4.—Power-Facrors. 


requires weak armature and strong field). 
Even at synchronous speed the electromo- 
tive force of rotation of the armature 
would still only be equal to the electro- 
motive force of self-induction of the field ; 
and the power-factor, allowing for an ad- 
ditional self-induction of the armature, 
would be below seventy per cent. This 
probably deterred the other engineers from 
considering the alternating-current series 
motor. 

Kickemeyer solved the difficulty by de- 
signing the armature with a number of 
turns several times greater than the field 
(24 to 7 in the first motor built) and 
neutralizing the armature self-induction 
and reaction by a stationary secondary cir- 
cuit surrounding the armature at right 
angles electrically to the field circuit (the 
“cross-coil,” as he called it), and either 
short-circuited upon itself or energized by 
the main current in opposite direction to 
the current in the armature. 

In January, 1891, I tested the first 
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motor of this type, a bipolar motor with 
tne following constants: 

Field: two coils of fourteen turns No. 
10 B. S. wire, connected in parallel. 

Armature: twenty-four coils of four 
turns each of No. 12 B. S. wire. 

Secondary circuit: two coils of eighteen 
turns each of No. 10 B. S. wire connected 
in parallel. 

At 100 cycles and 150 volts impressed 
electromotive force, this motor gave a 
three-fourths synchronous speed. 

Current: forty-five amperes. 

PR: 400 watts. 

Hysteresis and eddy currents: 900 
watts. 

- Total output, including friction: 4,000 
watts. 

Hence: 

Efficiency, 75.5 per cent. 

Power-factor, 79 per cent. 

The starting current cf this motor at 
150 volts was seventy amperes. 

As bipolar motor with the very high fre- 
quency then used, the speed, 4,500 revolu- 
tions at three-fourths synchronism, was 
undesirably high, so we immediately pro- 
ceeded to build an eight-pole motor. In 
this, solid copper rings were used as sec- 
ondarv circuits surrounding the armature 
and neutralizing its self-induction, with 
an effective copper section more than four 
times that of the armature conductors. The 
ratio of armature series turns to field 
series turns was about four. This motor 
was tested in 1892. The record of tests 
is given in Fig. 1, the observed values 
being marked on the curves. For com- 
parison on this sheet is also given the 
direct-current voltage required to operate 
this motor at the same speed and current. 

As seen, when approaching synchronous 
speed, the power-factor is nearly ninety 
per cent. The commutation was fair at 
eighty-five cycles, the highest frequency 
at which our factory engine was able to 
drive the alternator, and perfect at thirty- 
three cycles. 

A number of railway motors of this 
type were designed. The great difficulty, 
however, was that during these early days 
125 to 133 cycles was the standard fre- 
quency in this country, sixty cycles hardly 
considered, and twenty-five cycles not yet 
proposed. 

The efficiency of this alternating-cur- 
rent series motor is slightly lower than 
that of the same motor on direct-current 
circuit, due: 

(1) To the hysteresis loss in the field. 

(2) The hysteresis loss in the armature 
core, which is of full frequency up to syn- 
chronism and of still higher frequency, the 
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frequency of rotation, beyond synchron- 
ism. 

(3) The PR loss in the short-circuited 
secondary conductors surrounding the 
armature. 

As seen, to make the alternating-current 
series motor practicable, the transformer 
feature must be introduced, by having ita 
armature as primary circuit closely sur- 
rounded by a short-circuited secondary cir- 
cuit, as shown diagrammatically in Fig. 2. 

Instead of closing the stationary circuit 
upon itself as secondary circuit and feed- 
ing the main current into the rotating 
armature as primary circuit, mechanically 
the same results would obviously be ob- 
tained by using the stationary circuit as 
primary energized by the main current and 
closing the armature upon itself as sec- 
ondary by short-circuiting the brushes and 
thereby keeping the main current and the 
line potential away from the armature, as 
shown diagrammatically in Fig. 3. This 
introduces the great advantage of re- 
versing the sign of the uncompensated 
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Fic. 5.—SHOWING SHORT-CIRCUITED ARMATURE, 
SURROUNDED BY Two Corrs at RIGHT AN- 
GLES WITH EACH OTHER AND CONNECTED IN 
SERIES. 


part of the armature self-induction, so 
that it is subtractive, which results in an 
essential improvement of the power-fac- 
tor, especially at low speed. 

This is shown in Fig. 4, where the speed 
as abscissæ, in per cent of synchronism, 
are plotted the power-factor of the Eicke- 
meyer compensated series motor of Fig. 
1, of ratio armature to field was four, and 
the power-factor of one of the first railway 
repulsion motors, or ratio armature to 
field was 3.5. 

The compensation of the armature self- 
induction in Fig. 3 ia based on the feature 
of the transformer that primary and sec- 
ondary current are in opposition to each 
other. The secondary current of the 
transformer, however, lags slightly less 
than 180 degrees behind the primary cur- 
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rent; that is, considering it in the reverse 
direction, is a leading current with regard 
to the primary current. The current in 
the armature in Fig. 3, is, therefore, a 
leading current with respect to the line 
current, and so not only does not add an 
additional lag but reduces the lag caused 
by the self-induction of the field-exciting 
coil. 

This motor then consists of a short-cir- 
cuited armature surrounded by two coils 
at right angles with each other and con- 
nected in series, as illustrated in Fig. 
5; the one, A,, parallel with the effective 
armature circuit, acting as primary of a 
tiansformer to induce the secondary arma- 
ture current; the other, A,, the field ex- 
citing coil. The ratio of turns of these 
coils, n, to nı is the ratio of effective 
armature series turns to field turns, as 
discussed before. Obviously, these two 
coils can be replaced by one coil at an 
angle with the position of brushes as 
shown in Fig. 6, and the cotangent of the 
angle of the axis of this coil with the posi- 
tion of the brushes is above ratio; that is, 
the smaller this angle the greater is the 
ratio of armature to field turns; that is, 
the better the power-factor of the motor. 

This motor, Fig. 6, is Professor Elihu 
Thomson’s repulsion motor. 

In the armature an electromotive force 
is induced by the alternation of the mag- 
netic field, M,, of coil A., proportional to 
M, and to the impressed frequency and 
in quadrature with M.; and an electro- 
motive force is induced by the rotation 
through the magnetic flux M, of coal A,, 
proportional to M, and to the frequency 
of rotation and in phase with M,. These 
two electromotive forces must be equal and 
opposite, since the armature is short-cir- 
cuited (neglecting the resistance and self- 
inductive reactance of the armature) and 
at synchronism. ‘Therefore M, and M, 
are equal and in quadrature with each 
other; that is, in the armature of the mo- 
tor, Fig. 5, and therefore of the repulsion 
motor, Fig. 6. At synchronism a uniform 
rotating field exists and the hysteresis loss 
in the armature core is therefore zero at 
synchronism and at other speeds propor- 
tional to the difference between speed and 
synchronism ; that is, to the slip, just as 
in the polyphase induction motor, while 
in the motor, Fig. 2, the hysteresis loss 
in the armature core is proportional to 
the impressed frequency or the frequency 
of rotation, whichever is the higher fre- 
quency. The hysteresis loss of the re- 
pulsion motor ia therefore lower than that 
of the same motor as compensated series 
motor. 

In general, if in the repulsion motor in 
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Fig. 6 the magnetic flux in line with the 
brushes, which does not induce electro- 
motive force by rotation but only by alter- 
nation, is denoted by M., the magretic 
flux in quadrature with the brushes which 
induces electromotive force in the arma- 
ture by its rotation but not by the alterna- 
tion of the flux, by M,, and the magnetic 
flux in the axis of the primary coil A, 
which is much nearer to M, than to M,, 
since good power-factor requires a small 
angle w, by M, the two electromotive 
forces induced in the armature, by the 
rotation through the flux M,, are: 
E, = 227 N, M, 2, 
By the alternation of the flux Ma. 


E, = — 7] 2r N Man 
Wheren = number of armature turns ; 
N = impressed frequency ; 


N, = frequency of rotation. 


M, 


Fic. 6.—REPULSION MOTOR CHARACTERISTICS. 


Since, approximately, E, = E,, it is, 
J Ne M, = N M, 
or 
jM: M= N:N, (1) 

That is: M, and M, are in quadrature 
in phase and the ratio of their intensity is 
inversely proportional to the ratio of speed 
to synchronism. 

That is, in the repulsion motor an 
elliptically rotating field exists which be- 
comes circular; in other words, a uniformly 
rotating field, at synchronism. Below 
synchronism the component M,, which 
induces electromotive force by the rota- 
tion of the armature, is greater than Mg, 
the more the lower the speed. The 
flux M interlinked with the primary coil 
is, however, nearer to M, and therefore 
below synchronism, especially at low 
speeds. The magnetic flux, which induces 
electromotive force by the rotation of the 
armature and so represents the useful 


work, is greater than the magnetic flux 


Which interlinks with the primary coil 
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and so gives the lag of the primary cur- 
rent. ‘This accounts for the high power- 
factor of the repulsion motor at low 
speeds. - 

Neglecting resistance and self-inductive 
reactance, it is, 


M = constant 


corresponding to the impressed voltage. 
From equation (1) it follows : 
M, = 7 M, (N,/N) 
Hence, 
M = M, cos o + MM, sin w 
= M, [sin w + j (N/N) cos w] 


M 


mi CT eee 


(2) 


M 


a cos w — 7 (N/ No) sin w 


Fie. 7.—MAGNETIC FLUX DISTRIBUTION IN 
REPULSION Motor. 


or, absolute : 


M 
i S Vamo F (N/N) cosa 

M (3) 
M, = 


V cost w + (No/ N)’ sin? w 
At synchronism: N, = N, it is: 
Mrs My = M 


At standstill: N, = 0, it is: 
M, = (K/sin w) 
Meto 


In Fig. 7 are shown the two quadrature 
components M, and M, of the magnetic 
field of the repulsion motor, for œ = 16° 
and M = 1. 

(To be concluded.) 
a aa 

Steam being discharged from a boiler 
at eighty-five pounds pressure into a tank 
having 7.5 pounds pressure, fifty-seven 
pounds of steam would pass per minute 
through an orifice of one square inch. A 
boiler with grate area sixty square feet; 
heating surface 1,800 square feet; steam 
pressure eighty-five pounds per square 
inch, would require a steam pipe six-and 
three-quarters inches diameter. 
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BOOK REVIEW. 
“Telephony.” Part iv. Construction of 
aerial lines. Arthur V. Abbott. New York. 
McGraw Publishing Company. Cloth. 277 


pages. 5 2/3 by 7% inches. 143 illustra- 
tions. Supplied by the ELECTRICAL REVIEW 
at $1.50. 


This volume is an elementary descrip- 
tion of aerial telephone lines as construct- 
ed by the Chicago and Central Union 
Telephone companies some five years ago. 
Since that time no radical changes have 
been made in the general style of con- 
structing this part of a telephone plant, 
improvements being largely in the direc- 
tion of heavier and more substantial con- 
struction. For instance, we see no men- 
tion of heavy steel guy stubs in this vol- 
ume, whereas at the present time the best 
practice allows of nothing else in the con- 
struction of plants in large cities. In 
place of the old wood stub, a twelve-inch 
I-beam, with two pieces of half round 
wood clamped on the two sides so as to 
give it a round appearance, is used, or 
by some companies two pieces of half 
round section, five-inch radius, one-quar- 
ter inch thick and twenty feet in length 
with edges turned out and riveted, make 
good stubs when set in concrete. Stand- 
ard steel pipe ten inches in diameter also 
makes a good stub, but is more expensive. 
The author’s tables of costs are, as in 
former volumes, of little value, as the 
prices of both material and labor have 
increased greatly since the work was done 
upon which the author bases his calcula- 
tions. Thus the prices given for poles 
are from two to three dollars less than the 
actual cost to-day. The volume would 
have been of more value to those interest- 
ed in the construction of aerial telephone 
lines if it Lad dealt further with those 
problems which are confronted every day ; 
thus the author might have explained in 
detail the best methods of protecting both 
aerial, underground and submarine cables. 
under different conditions, from light- 
ning, high tension and other dan- 
gerous currents; the author might 
have given a chapter to causes leading 
to the crystallizing and cracking of the 
lead sheath of aerial cables and pointed 
out the way to prevent same. Instead 
of furnishing such valuable information 
as this, however, we are furnished with 
tables of costs based upon prices of labor 
and material some years back, and with 
drawings giving the dimensions of stand- 
ard parts, such as cross-arms, braces, 
anchor rods, etc., all of which are as fa- 
miliar to every one in the construction 
department of a telephone company as 
the size of the collar he wears. 
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The American Institute of Electrical Engineers. 


Alternating-Current Railway Motors Discussed at the 183d Meeting, Held in New York City, January 29, 1904. 


Institute of Electrical Engineers 

was held at the Chemists’ Club, 
108 West Fifty-fifth street, New York 
city, on Friday evening, January 29. The 
meeting was called to order by President 
Arnold, who spoke on the progress that 
had been made toward the organization 
of the International Electrical Congress, 
to be held at St. Louis, and said that the 
officers of the Institute and of the con- 
gress were working together in perfect har- 
mony. He called attention to the annual 
dinner, to be held on the eleventh of 
February, the present indications being 
that it would be the most elaborate affair 
of the kind that the Institute had ever 
undertaken. | 

Mr. Charles P. Steinmetz, of Schenec- 
tady, was called upon by the president to 
read his paper entitled “The Alternating- 
Current Railway Motor.” In introducing 
his paper Mr. Steinmetz said that the 
original intention had been to give a com- 
prehensive review of the alternating-cur- 
rent series motor, but he had afterward 
decided that it would be more appropriate 
at this time to call attention to the work 
done by an American inventor, Mr. Ru- 
dolph Kickemeyer, twelve years ago, which 
at that time was so far in advance of prac- 
tice that it attracted little or no atten- 
tion. Mr. Steinmetz gave an account of 
his work with Eickemeyer, and traced the 
development of the repulsion motor, giv- 
ing the analytical theory of this type. The 
paper appears on another page of this 
issue. 

Mr. Walter I. Slichter, of Schenectady, 
followed Mr. Steinmetz with a short paper 
on “The Speed Torque Characteristic of 
the Single-Phase Repulsion Motor.” This 
paper also appears in this issue. Mr. Slich- 
ter discussed the behavior of the repulsion 
motor in actual operation, gave curves 
obtained both by computation and from 
results of tests of its performance, and 
compared the speed time curves of a mo- 
tor of this type with those of a direct-cur- 
rent railway motor. 

Mr. B. G. Lamme, of Pittsburg, Pa., 
was called upon to open the discussion. 
He called attention to the fact that when 
his paper upon a single-phase alternating- 
current railway system had been read be- 
fore the Institute in September, 1902, 
much doubt had been expressed as to the 
possibility of developing an alternating- 
current commutating motor which would 
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be free from disastrous sparking. Now 
opinion had changed to such an extent 
that this question was seldom raised. By 
the use of diagrams, Mr. Lamme illus- 
trated the different types of alternating- 
current commutating motors. There are 
two types, both of which he considers 
series motors. The first type is the straight 
series motor, in which the armature is 
connected in series with the field, and car- 
ries the same current. The other type is the 
transformer motor, and this may be subdi- 
vided into two classes. In the first there is 
one stationary winding and the armature, 
the secondary of a transformer, having 
current induced in it. In the second type, 
which is the repulsion type, there are two 
stationary windings placed at right angles. 
One is the field winding, and the other 
forms the primary of a transformer, of 
which the secondary is the armature. In 
these motors there are two reactive electro- 
motive forces set up—one due to the in- 
ductance of the field, and the other to the 
electromotive force set up in the armature. 
The first is usually largely inductive; the 
second, largely non-inductive. To obtain 
a high power-factor in such a motor it is 
essential that the non-inductive electro- 
motive force be large, as compared with 
the inductive. In other words, the elec- 
tromotive force set up in the armature 
should be large compared with the re- 
active electromotive force of the field. 
This may be done bv increasing the speed, 
though the limit is soon reached here. 
Another way is to increase’ the number 
of turns on the armature. It is also es- 
sential to consider here the current flowing 
in the two circuits; and to establish a high 
power-factor the ratio of armature am- 
pere-turns to field ampere-turns must be 
high. In this way any desired power-fac- 
tor may be obtained. 

In regard to the high starting torque 
shown in the curves exhibited by Mr. 
Steinmetz, when compared with the direct- 
current series motor, he thought that this 
could be attributed to the unsaturated con- 
dition of the magnetic circuit in the alter- 
nating-current motor. In the direct-cur- 
rent series motor the field is purposely 
saturated at low speeds, in order to obtain 
a light machine. If the field of the di- 
rect-current motor were not saturated, the 
same starting torque could be obtained. 

Mr. Lamme explained the action of the 
repulsion motor, showing how the direc- 
tion of the flux through the armature is 


distorted by the armature reactions. There 
are two electromotive forces set up in the 
armature winding—one due to the alter- 
nating field and to the rotation of the 
armature, and the other due to the trans- 
former winding. These are in quadrature, 
and in order to secure a high power-factor 
it is necessary to have the ampere-turns 
in the armature high, and those in the 
field low. He had made a few computa- 
tions from the data obtainable, and com- 
paring his results with the curves shown, 
had come to the conclusion that the arma- 
ture was somewhat inductive, as his re- 
sults had given power-factors higher than 
those shown in the curves. 

As to the relative behavior of the 
straight series motor and the repulsion 
motor, he had found from experiment 
that the series motor gave a better starting 
torque. This is indicated by the starting 
characteristics. The torque characteristic 
of the repulsion motor, plotted on a cur- 
rent base, is first convex toward the 
base, and then bends over, showing that 
as the speed approaches zero, the torque 
approaches a limit. In the series motor 
there is no such change in the characteris- 
tic as the torque curve continues to rise 
until the motor is at a standstill. He 
thought that as in the series type the 
flux density is constant at all parts of the 
field, a more economical construction could 
be had than in the case of the repulsion 
motor. 

Mr. Lamme spoke briefly on the diffi- 
culty which had been encountered in Eu- 
rope in obtaining satisfactory commuta- 
tion with the compensated motors being 
developed there. Two methods had been 
tried, neither of which seemed to him 
satisfactory. In one, to diminish the 
heavy currents flowing during the short- 
circuit caused by the brushes, the thickness 
of the brushes had been decreased—in one 
instance to one-eighth of an inch. In 
his opinion such a brush was not prac- 
tical. He had experimented with brushes 
as narrow as one-quarter of an inch, and 
found that they chipped and splintered 
to such an extent that they could never 
be used satisfactorily on a railway motor. 
In the other method an armature having 
two independent windings had been tried, 
but this increased the cost and complica- 
tion, and he thought it would not do. 

As regards the high power-factor claim- 
ed for the repulsion motor, the figures 
given were rather indefinite, as no effi- 
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ciencies were mentioned. It was always 
easy to increase the power-factor of a 
motor by decreasing its efficiency, as for 
a given mechanical output and a given 
magnetizing current, the greater the losaes 
in the motor, the higher the power. 

Mr. A. S. McAllister, of Cornell Uni- 
versity, Ithaca, N. Y., exhibited two curve 
sheets showing the performance of the 
single-phase repulsion motor. One set of 
these curves had been obtained from a 
graphical analysis of the motor, and the 
other from actual tests. Mr. McAllister 
constructed the diagram of the motor, 
and showed how the equations of perform- 
ance were obtained. He called attention 
to the difference in the two sets of curves, 
which he thought might be due to the re- 
action of the armature currents in the 
short-circuited coil, a factor which was not 
considered in his analysis. 

Mr. Steinmetz, replying to Mr. Lamme, 
agreed with him that the repulsion motor 
and the series motor were derivations of 
the same type. In the series motor a high 
armature reaction is sought, in order that 
the power-factor may be high; but there 
is a limit to this. As regards the differ- 
ence between Mr. Lamme’s computations 
of the power-factor of the repulsion motor 
and those given in the diagrams, an al- 
ternating current is passed through the 
armature, and there is, of course, some 
inductance. He did not look at the re- 
pulsion motor in the same way as Mr. 
Lamme, but considered the rotation of 
the field to be brought about by the trans- 
former winding, and not on account of the 
armature reaction. Mr. Steinmetz agreed 
with Mr. Lamme, that a motor designed 
for a series machine would be better when 
used in that way, than when used as a 
repulsion motor; but, on the other hand, 
one designed as a repulsion motor would 
make a better repulsion motor than series 
motor. As the repulsion motor makes 
use of a transformer action, it may be 
designed upon induction motor principles, 
and the use of a distributed winding re- 
duces the weight, and, by decreasing the 
inductance, increases the power-factor. 

Mr. Paul M. Lincoln, Pittsburg, Pa., 
took issue with the statement in Mr. Stein- 
metz’s paper, that the series motor could 
not return power to the line. He had 
made some actual observations on this 
point, with a car equipped with four 100- 
horse-power series motors, and had found 
that these motors would return power to 
the line at low speeds. He also accom- 
plished the same result in shop tests. Fur- 
ther, the series motor would build up as 
a direct-current generator, and could be 
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used in the usual way as an emergency 
brake. 

Replying to Mr. Lincoln, Mr. Steinmetz 
said that in his paper he referred to the 
direct-current series motor, and not to 
the alternating-current series motor; and 
no one had yet been able to return power 
to a line with a direct-current equipment. 

Answering some questions asked by Mr. 
R. D. Mershon, Mr. A. H. Armstrong, of 
Schenectady, N. Y., said that the alternat- 
ing-current motors had been designed with 
four poles or six poles, and for twenty-five 
cycles. A good repulsion motor will run 
as a direct-current motor, but it does not 
make a good direct-current machine. 
These motors can be built for 2,000 or 
3,000 volts on the field. How the insula- 
tion would stand up under this strain 
in actual operation is a question for ex- 
perience to demonstrate. The question of 
weight is as yet open, but it is probable 
that the alternating-current motor will be 
somewhat heavier than a similar direct- 
current machine. 

President Arnold called attention to the 


experience of European engineers with 


high-tension polyphase railway motors. He 
had not as yet heard of any failure of 
the insulation, and he thought that their 
experience should answer the question as 
to the effect of jars and shocks on the 
insulation. 

Mr. Steinmetz said that while at pres- 
ent the alternating-current motor was 
somewhat heavier and less efficient than 
the direct-current machine, this was what 
was to be expected in an experimental 
machine, when compared with a type that 
had been perfected during ten years. There 
is no inherent reason why the alternating- 
current motor may not come to equality 
with, or even be made better than, the di- 
rect-current machine. 

Mr. Slichter pointed out an advantage 
of the repulsion motor, as the polar arc 
could be 100 per cent, as against sixty 
to eighty per cent for the direct-current 
machine. 

Replying to a question of the relative 
amount of materia] used in the two ma- 
chines. Mr. Steinmetz said that there 
would be more copper and less iron in the 
repulsion motor than in the direct-current 
motor, as the conditions are exactly re- 
versed. In the latter type the field is 
strong and the armature weak, and in the 
repulsion motor the armature ampere- 
turns are high and the field ampere-turns 
low. 

Mr. Lamme, answering a question as to 
the size of these machines, said that his 
company had designed a 150-horse-power 
series motor which could be mounted on 
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thirty-three-inch wheels, though it is 
rather crowded. It will go easily on a 
thirty-six-inch wheel. 

The meeting then adjourned. 


Cat Electricity Causes Catastrophe. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

There is an article in your paper de- 
scribing a paper read at the meeting of 
the New York branch of the Society of 
Chemical Industry on “Electrostatic In- 
fluences on Inflammable Gases.” I should 
like to state for the benefit of those who 
did not read the article I refer to, that 
an explosion occurred recently at a home 
for lost cats through the static discharge 
from the back of a large tom. 

It is the system of this place to put 
the cats which are to be done away with 
into an iron box which is filled with gas. 
The explosion occurred when the attend- 
ants were putting the large tom into the 
case. He clung to the basket and in shak- 
ing him off generated enough static elec- 
tricity to ignite the gas causing the ex- 
plosion. 

R. RusTLEWHITE. 

Dover, N. J., January 30. 


[The explosion referred to above oc- 
curred at New York and the disastrous 
results are given in one of the daily papers 
as follows: “Three men were hurt; one, 
Theodore Goodenough, perhaps fatally, 
and all the cats were killed more or less 
summarily. Goodenough dumped three 
hasketfuls of cata into the ‘despatch’ while 
companions held one of the covers up by 
means of a tackle attached to the glass 
lid. ‘The cats in these baskets were well 
behaved, but basket No. 4 contained a 
black cat. As soon as this animal was 
dropped there was a flash and a bang, and 
a shower of cats and men. Goodenough 
and his companion were found stretched 
out on the floor in a litter of fragmentary 
cats. The ceiling of the room in which 
the ‘despatch’ was, was torn open for sev- 
eral feet and frescoed with cats. The 
horses ran away with the cat wagon, the 
cats in the baskets remaining in the wagon 
vowled and fought, and thirty dogs in the 
‘shelter’ raised a howl that could be heard 
for a block.”—Eb. ] 


Amalgamated Copper Company Wins 
Copper Mine Case. 

The Supreme Court at Helena, Mont.. 
on February 1, handed down an opinion, 
upholding the Amalgamated Copper Com- 
pany, in the Boston and Montana-Amalga- 
mated litigation, and dissolving the in- 
junction issued some time ago by Judge 
Clancy which restrained it from collect- 
ing and distributing dividends on stock 
of the Boston and Montana which it 
held. 
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Electrical Patents. 


Mr. James Powers, of New York city, 
las assigned to Henderson P. Childress, 
of the same place, a patent on a pad- 
support. The object of the invention is 
to provide a support that can be attached 
to a desk telephone instrument to hold 
a pad at any desired inclination for 
jotting notes thereon. The invention also 
includes a pencil-holder in combination 
with the support. ‘The support is ap- 
plied to a desk telephone instrument, in- 
cluding a standard supported upon a base 
and having its upper end reduced to form 
a neck. The transmitter is located upon 
the upper end of the standards, while the 
receiver is detachably supported upon 
the usual bracket. The present inven- 
tion comprises supporting means and a 


View OF TELEPHONE SHOWING PAD-SuPPORT 
APPLIED THERETO. 
pad-holder. The supporting means consists 
of a two-part clamp arranged to be placed 
upon the neck of the instrument, the ele- 
ments of the clamp being fastened to- 
gether by suitable screws. One of these 
elements carries a horizontally projecting 
shank, the portion contiguous to the 
clamp being enlarged, and the enlarged 
portion being provided at its outer end 
with an annular series of teeth. The free 
end of the shank is threaded and upon 
the same is screwed a clamping nut. The 
pad-holder is in the form of a rack, hay- 
ing at its upper end an overhanging 
spring clip, the lower end and side edges 
being provided with outstanding retain- 
ing-flanges. The rack, clip and flanges 
are preferably formed of a single piece 
of sheet metal. Upon the rear face of 
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the rack, and contiguous to its upper end, 
is secured a transversely disposed sleeve, 
through which the shank is passed, the 
sleeve having at one end an annular 
series of teeth arranged to interlock with 
the teeth. of the shank, and thus hold the 
rack at any desired inclination, the teeth 
being fastened in their interlocking en- 
gagement by means of the clamp nut. 
In connection with this mechanism a 
pencil-holder is employed, this holder be- 
ing formed of alternate oppositely curved 
spring lips projecting from the outer side 
edge of the rack, thus forming a receiver 
which will clamp upon a pencil suff- 
ciently to hold it and yet permit the ready 
insertion and removal of the pencil. The 
clamp is secured to the neck of the in- 
strument so that the shank will project 


from the side of the standard opposite the- 


receiver and bracket. It may, however, 
be placed in any desired position with re- 
spect to the bracket by revolving the 
clamp. The rack also can be placed at 
any inclination and held by the inter- 
locking teeth. 

A regulator for gas or vapor electric 
apparatus has been devised and patented 


by Mr. Peter Cooper Hewitt, of New York, 
N. Y., and the patent obtained thereon 
has been assigned to Cooper Hewitt Elec- 
tric Company, of the same place. In the 
Cooper Hewitt lamps a peculiar phenome- 
non has been observed at the negative elec- 
trode, in the form of a flame springing 
from the negative terminal toward the 
positive. It has been found that under 
ordinary conditions this negative flame 
acts as a resistance to the passage of the 
electric current, particularly when the 
flame stands in the direct line of current 
between the positive and negative elec- 
trodes of the lamp. Mr. Hewitt has de- 
vised mechanical means for removing this 
negative flame from the direct path of the 
current, and thereby lessening the total 
lamp resistance, and he has also found 
that when the flame is acted upon by a 
magnet or solenoid, the condition of low- 
est lamp resistance is attained when the 
flame lies in the direct path of the cur- 
rent through the lamp. It is found, in 
other words, that either a permanent or 
an electromagnet will so influenee the 
negative flame as to change its character 
as a resisting medium and cause it to 
actually lessen the normal lamp resist- 
ance. In this connection it is to be noted 
that the tendency of the flame is to pro- 
ject itself or lie along the lines of mag- 
netic force, and in this way the flame is 
made very steady by the action of a mag- 
net, so that the normal resistance of a 
lamp in which the negative flame is nor- 
mally controlled can be governed without 
essential fluctuation. Accordingly, if it 
be desired to construct a lamp with as 
low a normal resistance as possible, as- 
suming a vertical type of lamp in which 
the negative electrode is at the bottom 
of the transparent container, the proper 
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position for the magnet or solenoid 
would be directly below the negative elec- 
trode, with the lines of force projecting 
toward the lamp electrode. This would 
cause a projection of the flame in an up- 
ward direction, thus bringing it into a 
right line with the current between the 
electrodes, thereby minimizing the nor- 
mal lamp resistance. On the other hand, 
it may sometimes be desired to operate 
lamps at a resistance higher than the 
lowest possible resistance, in which case 
the magnet or solenoid may be located in 
such relation to the negative electrode as 
to throw the flame into other than a 
vertical position, thus predetermining the 
lamp resistance at a desired value within 
certain limits. When a magnetic field is 
utilized for fixing the position of the 
negative flame or for deflecting it from 
the direct lines between the electrodes, a 
permanent magnet may be employed, if 
desired, or an electromagnet supplied 
from any suitable source. By using an 
electromagnet, however, and putting it in 
series with the lamp and then so placing 


ELEVATION OF A LAMP IN WHICH THE FLAME 
ls PROJECTED VERTICALLY UPWARD. 


it with respect to the negative electrode 
as to deflect the flame away from the di- 
rect line, it is possible to secure excellent 
regulation of the lamp resistance. It 
should be said that the length of the 
flame and under certain conditions the 
amount of the deflection depend upon 
the strength of the magnet employed. 
When, for example, a vertical magnet is 
placed so that its poles are located any- 
where below the negative electrode in a 
vertical lamp, successive increases of 
magnetic strength will project the flame 
farther and farther, but in a fixed direc- 
tion, while if the magnetic pull be located 
above the surface of the negative electrode 
successive increases of magnetic strength 
will project the flame farther and farther 
away from the vertical, thereby increas- 
ing the lamp resistance. By these means 
variations in the circuit of the electro- 
magnet, if an independent circuit, may 
he recreated in the circuit of the lamp 
with varying intensity, depending on the 
magnetic circuit and on the lamp circuit. 
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Reviews of Current Engineering and Scientific 


Recent Progress in the Glass Industry. 

Progress in the manufacture of glass is 
here discussed fully by M. Albert Granger. 
Among other furnaces, the several pro- 
posed types of electric furnaces are in- 
cluded. There is no data available to en- 
able a definite opinion of the value of the 
electric furnace in glass manufacturing to 
be made, but the author, in this connec- 
tion, does not think that it will pay to 
transform the energy of coal into elec- 
tricity, in order to produce heat in these 
furnaces. Where water power is available 
the process might be profitable; but while 
a process in theory might seem to be profit- 
able in the laboratory, in practice it might 
not be found so. The author describes the 
Sievert process for making large glass 
vessels, the methods of making a number 
of special glasses, and of working fused 
quartz.—Translated and abstracted from 
Le Mots Scientifique et Industriel (Parts), 


December 25. 
A 


The Variation of Electrical Resistance, Due 
to Light. 

The effect of light upon the electrical 
resistance of various materials has been 
investigated by Herr L. Ancel, and he has 
found that a number of materials other 
than selenium show this phenomenon. 
Among these are tellurium, lamp-black, 
and metals in very thin plates. Selenium, 
in spite of its sensibility, is inconvenient 
for constructing radiophonic receivers. It 
is costly, its resistance is high, and its 
conductivity is often irregular; and the 
action of the extra currents on opening 
the circuit frequently causes a loss of its 
properties. Lamp-black has not these 
faults, but it is less sensitive to light than 
selenium. If the latter substance is cov- 
ered by lamp-black, one obtains a system 
having a greater sensibility than that of 
the two bodies taken separately. The effect 
of light on tellurium is opposite to that 
of heat, contrary to the case with lamp- 
black and selenium. Chemical analysis of 
these substances does not show any molec- 
ular variation. Researches are now going 
on which seem to indicate that the action 
of light is similar to that of the Hertz 
waves on coherers employed in wireless 
telegraphy. There is a sort of molecular 
instability which disappears rapidly, but 
not immediately, after the action of the 
light.—Translated and abstracted from 
L Electricien (Paris), January 9. 
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Distribution of Electrical Energy in Germany. 

On the first of April, 1903, there were 
in Germany 939 central stations, with a 
total output of 482,557 kilowatts. Of this, 
395,420 kilowatts represents machines, 
and 87,137 kilowatts, accumulators. 
There are 766 stations, with a continuous- 
current output of 257,213 kilowatts; forty- 
five generating stations with an output of 
30,550 kilowatts in single-phase or two- 
phase systems, and fifty-nine three-phase 
stations, with an output of 83,283 kilo- 
watts. Fifty-five stations have an output 
of 102,470 kilowatts in continuous and 
three-phase currents. Twelve stations 
supply power in continuous or single-phase 
alternating currents, and two stations op- 
erate on the monocyclic system. Five hun- 
dred and fifty-two stations, with an output 
of 316,235 kilowatts, are driven by steam. 
Ninety-eight, driven by water power, are 
rated at 24,851 kilowatts; 162, delivering 
power to the amount of 41,861 kilowatts, 
utilize both steam and water, and sixty- 
one are operated by means of gas engines. 
There are fifty stations in Germany with 
an output of 2,000 or over kilowatts. 
These are distributed in thirty-seven 
towns. The output of the German sta- 
tions is supplied to 5,050,584 incandescent 
lamps, 93,415 are lamps, and to electric 
motors, to the amount of 218,953 horse- 
power.— Translated and abstracted from 
L'Industrie Electrique (Paris), January 
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Transformation of Thermochemical Energy 
into Voltaic Energy or Electromotive 
Force. 

In this article M. D. Tommasi dis- 
cusses the effect of the material of in- 
active electrodes upon the electromotive 
force of the cell. This varies according 
to whether the positive electrode is formed 
of an inactive metal or of carbon. Thus, 
a couple consisting of chromic acid and 
sulphuric acid, mixed, will disengage, ac- 
cording to Favre, 117.3 calories (2.5 
volts), but only 62.5 calories (1.35 volts) 
will be transmitted to the circuit, and the 
couple will not be capable of decomposing 
water if the positive electrode is platinum ; 
but if it is of carbon or platinized plati- 
num, electrolysis take place. In the lat- 
ter case eighty-five calories (1.85 volts) 
will be transmitted to the circuit. Other 
examples are mentioned, which, the author 
suggests, may indicate that the carbon 
plays the rôle of a true transformer, 


analogous to that of the induction coil. 
If this be true, the increased voltage of 
the couple should be at the expense of the 
current capacity. Thus, if a couple having 
the constants of two amperes at one volt 
—being two watts—gives, by the substitu- 
tion of carbon for platinum an electro- 
motive force of 1.5 volts, the capacity 
should be decreased to 1.33 amperes. The 
author is carrying out an investigation of 
this question, and believes that ita solution 
will give not only a satisfactory explana- 
tion of the physical-chemical phenomena, 
but will show the true rôle played by the 
nature of the positive electrode—Trans- 
lated and abstracted from the Revue de 
lÉlectricité (Berne), December 31. 
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Testing Large Alternators. 

Alternators are tested usually by one 
of two methods. The first consists in 
operating the machine under various con- 
ditions of load, and the second, or what 
may be called the circulating method, 
currents corresponding to various loads 
are circulated in the armature, either by 
coupling two machines together or by 
connecting two sections of the armature 
or field coils in opposition. Mr. W. E. 
Burnand believes that the first system is 
unscientific and barbarous, and the second 
method does not give satisfactory results, 
because the machine is unbalanced. This 
unbalancing is both mechanical and elec- 
trical, the first due to the uneven strains 
on the armature, and, second, because the 
currents circulating under this condition 
set up armature reactions which differ 
from those under the normal conditions 
of load. He describes a method developed 
by himself, in which unbalancing is avoid- 
ed by symmetrical grouping of the oppos- 
ing sections of the armature, and current 
is circulated by means of a small alterna- 
tor, geared to the generator shaft. By 
means of this small alternator any de- 
sired current may be circulated through 
the armature of the machine under test, 
and the power-factor may also be varied 
at will. The machine may therefore be 
run under conditions practically identical 
with those of actual operation. The out- 
put of the small alternator is the elec- 
trical loss in the generator armature. 
Regulation is determined by voltmeter 
readings taken across the two sections of 
the armature under test.—Abstracted from 
the Electrician (London), January 15. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Warren Rotary Engine. 
The many attempts which have been 
made heretofore to construct a rotary en- 
gine—that is to say, an engine in which 
the expansion of steam is employed to 
produce rotary motion directly, without 
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rotary engine usually consists of a cylin- 
der, within which revolves a drum carry- 


ing projecting vanes which act as pistons; . 


and the problem is to have the joint be- 
tween these moving vanes and the station- 


ary cylinder steam-tight, without produc- 
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Fie. 1.—Cross-SECTION OF WARREN ROTARY ENGINE. 


the intervention of a reciprocating piston 
—do not seem to have been altogether suc- 
cessful, and this type of engine has not 
been recognized as an important factor 
in power production up to this time. 

The difficulties in constructing an ‘en- 
gine of this kind are very great, and many 
ingenious devices have been proposed from 
time to time to overcome them. In the 
type of engine described below there is 
no novel mechanical movement, but the 
design is the result of a long and pains- 
taking study by Mr. E. C. Warren of previ- 
ous attempts to solve this problem, and 
of the difficulties to be overcome. 

For a design to be successful, it must 
rotate at a fairly high speed, in order that 
it may be efficient and light, as compared 
with the reciprocating engine; and to se- 
cure a machine with a high mechanical 
efficiency, the friction must be reduced 
to a minimum. 

This question of the reduction of fric- 
tion seemed to the inventor to be the moat 
important point to be considered in the 
design of a satisfactory rotary engine. The 


ing an excessive amount of friction. This 
is accomplished in the Warren engine by 
what the inventor calls pressureless con- 
tact—that is to say, the vanes or pistons 
and the flanges are brought so close to 
the cylinder that the joint is steam-tight, 
yet they just graze the latter. There is 


to the machine, and expanded there as in 
any cutoff engine. The speed of the 
pistons may be high, without danger of 
burning, and the power output per pound 
of engine may be high. 

The method by which this is accom- 
plished will be understood from an exami- 
nation of the accompanying drawings. Fig. 
1 represents a cross-section vf the engine. 
It will be seen that this consists of a 
cylinder mounted between rotary abut- 
ments. The cylinder carries projecting 
vanes or pistons, which, during rotation, 
pass the rotary abutments by means of 
suitable openings in the latter. 

Fig. 2 represents the driving or piston 
wheel. It consists of a cylindrical cast- 
ing mounted on a shaft, and nrovided with 
three flanges, between which are seen 
the pistons. After the pistons have been 
placed in position, the wheel is turned 
with a taper of one-sixtcenth of an inch 
to the foot. The cylinder is bored out to 
the same taper, so that when the driving 
wheel is placed in position, and adjusted 
axially, the desired pressureless contact 
can be obtained. The web of the driving 
wheel is perforated, and steam being ad- 
mitted at the centre passes through ports 
to the ends of the wheel, thus equalizing 
the pressure. However, since the wheel 
is slightly larger at one end than at the 
other, there will be a small resulting end- 
thrust, tending to force the wheel further 
into the cylinder. To prevent this and 
to hold the driving wheel in its proper 
position, an adjustable thrust bearing is 
mounted on one end of the driving shaft, 
which allows the wheel to be set in the 
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sufficient surface in contact to prevent the 
passage of steam, but as there is no press- 
ure there is no appreciable friction; and 
the design aims to secure this condition 
and maintain it during operation. Having 
accomplished this, steam may be admitted 


first instance and locked in position. This 
construction, while securing the desired 
pressureless contact, also enables it to be 
maintained in operation. The thrust bear- 
ing is so proportioned that as it wears 
down it allows the driving wheel to move 
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axially and maintain grazing contact be- 
tween its flanges and pistons and the 
cylinder. 

These points cover the essence of the 
whole design, though in its development a 
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the engine, giving an idea of how steam 
is admitted to the wheel and the pressure 
equalized. Passing down from the steam 
pipe and through the governor—shown in 
outline at the top—it enters a central 
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to raise the expansion line of the steam 
in the working chamber. As the journals 
wear, and the working cylinder tends to 
settle, the leakage at the bottom surface 
will be greater than at the top; but this 


Fic. 3.— LONGITUDINAL SECTION OF WARREN ROTARY ENGINE. 


number of important minor considerations 
have been met. The rotating abutments 
are driven through gears, at double the 
speed of the driving wheel, but their di- 
ameter is so proportioned that there is 
a difference in velocity 
at the surface of contact 
of about 600 feet a min- 
ute. This gives a sliding 
contact, which will cause 
the two surfaces to wear 
in harmony. The abut- 
ment rolls between the 
flanges of the driving 
wheel, but it is 30 propor- 
tioned that the pitch 
circles of the abutment 
and flanges have the same 
velocity, and there is 
therefore no tendency to 
wear at this point. The 
abutment is adjustable 
axially and follows the 
driving wheel. It is held 
up to the latter, against 
the tendency of the steam in the cylinder 
to force it away, by means of small balance 
pistons which exert opposing pressure 
upon the abutment journals. 

Fig. 3 shows a longitudinal section of 


chamber, and through ports in two drum 
valves formed integral with and project- 
ing inwardly from the end covers, is ad- 
mitted through corresponding ports in the 
driving wheel to the working cylinder. 


will cause a greater average pressure of 
steam in the lower working cylinder than 
the upper, which, in turn, will tend to 
raise the cylinder off its bearings. This 
process may go on until the unbalanced 


Fic. 4.—Vrew or Rotary ENGINE, DIRECT-CONNECTFD TO GENERATOR. 


The drum valve and the inner surface of 
the working wheel operate with a running 
fit. No attempt is made to obtain a per- 
fectly steam-tight joint here, as the slight 
leakage which takes place simply tends 


pressure in the lower cylinders is suffi- 
cient to prevent further wear of the bear- 
ing. Steam-tight glands prevent escape 
of steam along the axle. The shaft is of 
ample size to secure rigidity, and the main 
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bearings are brought as close together as 
possible for the same purpose. The driv- 
ing wheel is very carefully balanced to 
avoid vibration, as are also the rotary abut- 
ments, the latter having for this purpose 
a hole drilled through diametrically oppo- 
site to the opening which receives the 
working abutment. As the mechanical con- 
struction of these parts is simple, balanc- 
ing 1s easy to secure. 


The driving wheel, shown in Fig. 2, is 


divided into two parts, in order to secure 
uniform rotation. Advantage has been 
taken of this construction to make a com- 
pound engine, steam being admitted first 
to one space and then passing to the other; 
but it is thought that a better design is 
secured by making each machine a single- 
expansion duplex engine. If compound- 
ing is desired, two engines of the proper 
relative proportions are then coupled end 
to end, each machine being a standard 
duplex single-expansion engine. The proc- 
ess could be extended, if desired, making 
a triple or even a quadruple-expansion en- 
gine. This plan will also standardize the 
units, making it necessary to build only 
a few sizes. In any particular installa- 
tion, the units selected will depend upon 
the steam pressure, the speed desired, and 
whether the engine is to be simple or com- 
pound. This system is exceedingly flexi- 
ble, and by a suitable arrangement of 
piping and couplings it should be possible 
to drive a generator under any conditions 
of load, with the engine loaded to an eco- 
nomical point. Thus, assuming a com- 
pound engine, either unit could be oper- 
ated alone or as a compound engine, or 
the two could be coupled together as two 
simple engines. 

As explained, the engine has a fixed 
cutoff, and may be governed by a throttle 
governor or an intermittent governor, 
steam being admitted in blasts. A variable 
cutoff may, however, be used, by a con- 
struction which allows the drum valves 
to be shifted. 

Fig. 4 represents this engine directly 
connected to a generator, and gives a good 
idea of its appearance and the relative 
size of the two machines. Several of these 
engines have been operating experi- 
mentally for considerably over a year, and 


an examination of them has convinced 
the inventor that his ideas will be realized 
in practice. The engine is now being put 
upon the market by the Rotary Engine 
Company, 135 South Second street, Phila- 
delphia, Pa. It is at present standardized 
in sizes from 1214 to 130 kilowatts, the 
speed varying from 1,500 to 650 revolu- 
tions per minute. Larger sizes are being 
developed, together with a reversible type 
of engine for marine propulsion, but no 
details of these designs are yet available. 


ELECTRICAL REVIEW 


A Power Station Operated by Gas. 

At Valenciennes, France, the electric 
power station is now being operated by 
gas. Steam engines were originally used, 
but in consequence of a dispute arising 
with the local gas company in regard to 
certain concessions held by the latter, the 
steam engines were discarded in favor of 
gas engines. There are four 110-horse- 
power gas engines. These have two cylin- 
ders in tandem, one being double-acting. 
Each drives through belting a generator 
delivering 400 amperes at 250 volts. There 
is a smaller set of about forty-horse-power 
capacity, used in connection with the 
equalizing storage battery and for light 
loads. Energy is distributed on the three- 
wire system at from 10.4 to 14 cents per 
kilowatt-hour for lighting, and from 6.6 
to 9.4 cents per kilowatt-hour for power 
purposes. The station guarantees the gas 
company to purchase a minimum of 1,- 
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Convertible Sleeping and Parlor 
Cars for Electrical Railroads. 

These cars will be operated by the Hol- 
land Palace Car Company, of Indian- 
apolis, Ind., which was organized January 
12, 1903. This company, which has a 
capital of $1,000,000, will build cars un- 
der the Holland patents. It was the in- 
tention to build a single car and use it for 
exhibition purposes, but there was an im- 
mediate demand for two cars to put in 
practical service and these cars were built 
at the plant of Harlan & Hollingsworth 
Company, Wilmington, Del., under the 
direction of the Holland company’s me- 
chanical engineer, Mr. Mason Rickert. 

It is not the purpose of the Holland 
company to sell these cars, but to operate 
them for the electric roads in the same 
manner as sleeping cars are operated on 
the steam roads, the Holland company to 
own the cars. The cars now built are the 


CONVERTIBLE PARLOR AND SLEEPING CAR FOR ELECTRIC RAILWAYS. 


750,000 cubic feet of gas per year, at the 
price of about fifty-three cents per thou- 
sand cubic feet. 
ws ; 
Electric Power for Factories. 

One of the most important develop- 
ments in relation to central station work 
in recent years has been the selling of 
electric current for power purposes. Presi- 
dent Edgar, of the National Electric 
Light Association, has appointed a com- 
mittee to obtain and present data in re- 
gard to the purchased electric power in 
factories. Mr. William H. Atkins, chair- 
man of the committee, is now issuing a 


‘circular of enquiry, which, if complied 


with on the part of central station men, 
will furnish a large amount of valuable 
data. There is probably an opportunity for 


the disposal of a large amount of current 
for industrial purposes of this nature, and 
Mr. Atkins is expecting the hearty co- 
operation of central station men. He can 
be addressed at No. 3 Head place, Boston, 
Mass. The other members of the commit- 
a are Messrs. S. M. Bushnell and G. W. 
rine. 


cer 


heodore” and the “Francis.” These 
cars will be operated at night as compart- 
ment sleeping cars. The compartments 
are on each side of a centre aisle, there 
being in each car ten compartments six 
feet ten inches long by three feet six 
inches wide. There is one lower and one 
upper berth in each compartment, each 
twenty-seven inches wide (regular steamer 
size), allowing a fifteen-inch dressing 
space between berth and aisle. The parti- 
tion which forms the compartment is of 
the same material and is operated on the 
same principle as a roll-top desk and is 
entirely out of sight in the daytime, which 
arrangement gives an open parlor car with 
twenty revolving parlor car chairs. The 
inside of the partition is covered with 
handsome tapestry, the window shade of 
pantasote with green silk face and the 
curtains in the doorways of double face 
velour, which makes an exceedingly hand- 
some compartment. 

The cars are heated by the Peter Smith 
Heating Company’s system of hot-water 
heating for the body of the car; the mo- 
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torman’s cab being heated by three of the 
Consolidated Car Heating Company’s elec- 
tric heaters. Hot and cold water is also 
provided for the washstands, the hot water 
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of the car to be operated during the day. 
The cars are fifty-six feet four inches 
long, over all, and are furnished with 
their own motors, of the Westinghouse 


THE INTERIOR, SHOWING PARLOR CAR ARRANGEMENT. 


being heated by an electric heater. The 
interior decorations of these cars are of 
inlaid mahogany and bronze. 
ing room and men’s toilet at one end and 


The smok- 


four 150-horse- 
making 600, horse- 
power per car, geared for sixty-five 
The cars 


type, each car having 
power motors, 


or seventy-five miles per hour. 


TAE INTERIOR, SHOWING PARLOR CAR CONVERTED TO SLEEPER. 


the ladies’ toilet at the other. The minor 
equipment includes electric curling irons 
for the use of the lady passengers; elec- 
trie cigar lighters in the smoking room; 
electric fans at each end in the main body 


are painted maroon, which color the com- 
pany has adopted for all of its cars in the 
future; uniforms for the employés are 
dark green, which color has also been 
adopted as standard. 
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The Holland company has gone into 
this business with a view of giving the 
public the best accommodations that can 
be obtained on a sleeping car, and while 
there have been many fine and handsome 
sleeping cars built in the last few years, 
it is believed that there have been none 
built that will surpass the cars which are 
intended for the electric roads. The offi- 
cers of the Holland Palace Car Company 
are: Harris F. Holland, president; Amos 
K. Hollowell, vice-president; Joseph W. 
Selvage, secretary and treasurer; Amzi L. 
Wheeler, assistant secretary and treasurer, 
and James E. McCullough, general coun- 
sel, all of Indianapolis, Ind. 
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A Flush Wall Receptacle. 


The General Electric Company, Sche- 
nectady, N. Y., is manufacturing a flush 
pocket wall receptacle, which is of con- 
The receptacle is shown 
in the accompanying illustration. It pre- 
sents an attractive appearance, whether in 


siderable merit. 


FiusH WALL RECEPTACLE. 


use or not, and does not require a special 
attaching plug, but will take a plug which 
can be used in any other plug or recep- 
tacle in the same installation. It is handy 
for connecting up fan motors, desk lights, 
etc. The face-plate is of heavy brass hav- 
ing a polished nickel finish. Other finishes 
are furnished where called for. 
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Westinghouse Turbines in a Textile 
Mill. 


The Westinghouse Machine Company 
has recently received an order from Joseph 
Benn & Sons for a turbo-generator set to 
be used in furnishing light and power for 
driving machinery in its new alpaca mills 
which are to be built at Olneyville, R. I. 
This factory will be an American branch 
to its Yorkshire, England, mills. The 
turbine is of the Westinghouse-Parsons 
type, of 400 kilowatts capacity, and is to 
operate under a steam pressure of about 
150 pounds. Superheated steam will prob- 
ably be used. The turbine will drive a 
400-kilowatt three-phase Westinghouse al- 
ternator, which will deliver power to the 
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motors situated in the various parts of 
the mill for the purpose of driving ma- 
chinery in the different departments. 

A seven and one-half by seven Westing- 
house standard engine-type outfit is also 
being supplied and will be direct-connect- 
ed to the generator rig for furnishing the 
exciter current. 

F. P. Sheldon & Company, mill engi- 
neers of Providence, are now at work de- 
signing the plans for these mills. 

The Sperry-Lyndon Train Lighting 
System. 

Car lighting systems, as hitherto de- 
signed, have been ingenious examples of 
electrical engineering, and so far as the 
mechanical and electrical part of the 
equipment are concerned have been, in 
many instances, reasonably successful. It 
seems,- however, that all designers have 
neglected to give the storage battery, which 
is an essential part of an axle lighting 
system, the proper consideration. Gen- 
erally they have assumed that a constant 
current may flow through the battery, or 
that the curve of discharge is a straight 
line, and in consequence the battery has 
not received proper treatment in operation. 

The result has been that although the 
svstems themselves have worked well, the 
batteries have been unsatisfactory, and 
have been set down by railway men as de- 
vices which are unreliable and not to be 
depended on. 

In a series of patents issued January 
26, to Elmer A. Sperry and Lamar Lyn- 
don on an axle lighting system, a radical 
difference between existing forms and 
their system is revealed. 

In their design they started, not from 
the mechanical and electrical part of the 
equipment as a basis, but began at the 
storage battery end. 

The inventors believe that a successful 
train lighting equipment should meet the 
following conditions? 

1. The voltage across the lighting mains 
must be kept constant at all times, re- 
gardless of speed variation. 

2. The battery must be maintained at or 
near the point of full charge. 

3. In running when the lights are 
turned off (that is, during the daytime) 
the generator should bring the battery up 
to the point of full charge, and then 
cease sending current into it. 

4. The charge sent into the battery 
should be rapid at the beginning, that 1s, 
when the battery is discharged, and should 
gradually decrease until toward the end 
of charge, when an electromotive force of 
2.5 volts per cell is reached, it should be 
very small and cut off at this point. 
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5. The generator should operate at as 
high a speed and with as strong a field 
as possible, in order to reduce its size 
and weight so that it may easily be mount- 
ed on the car truck without interfering 
with the brake rigging. If this speed 
be reasonably high at a low train speed, 
it would be excessive at normal or high 
speeds if the generator were connected to 
run at a velocity proportional to that of 
the car axle. Therefore a generator should 


Fic. 1.—METHOD oF DRIVING THE DYNAMO, 
SPERRY-LYNDON TRAIN LIGHTING SYSTEM. 
be provided to attain its maximum speed 
when the train reaches eighteen miles per 
hour, and that speed should be maintained 
practically constant up to the maximum 
possible train speed, say eighty miles an 

hour. 

6. When charging the battery with the 
lights turned off, the generator should send 
its entire current output into the bat- 
tery at beginning of charge. If at this 
time lights should be turned on, the cur- 
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Fie. 2.—TRANSMITTING MECHANISM, SPERRY- 
LynNpon TRAIN LIGHTING SYSTEM. 


rent should automatically divide between 
the lights and the battery, in the proper 
proportion. 

7. When no lights are turned on, and 
the battery is fully charged, the generator 
should disconnect itself completely and go 
out of service and cease rotation. 

8. Each of these functions should per- 
form itself automatically, positively and 
reliably, and require no attention what- 
ever except the occasional inspection which 
all electrical and mechanical devices re- 
quire. 
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The diagrams herewith illustrate the 
methods employed in this system to fulfil 
these requirements. 

Fig. 1 shows the method of driving the 
dynamo. As may be seen, A is a dog 
or bar, which surrounds and is clamped 
on the car axle. The bars BB are con- 
nected to the ring C, the links DD are 
connected to the transmitting mechanism, 
and as the car axle turns the transmitting 
mechanism is rotated. The ring C “floats” 
around the car axle, and only torque com- 
ponents are transmitted to the transmis- 
sion device. 

The transmitting mechanism is shown 
in Fig. 2. BE and FF are two oppositely 
placed dises, which are dished or con- 
caved so that the space between them is 
a circular trough. G indicates a fric- 
tion roller, of which there are four in the 
device. When the disc EE rotates the 
wheels C are also rotated about their trun- 
nions and transmit motion to the disc 
FF. The angle which this wheel makes 
will determine the relative speed of ro- 
tation of these two discs. Disc EE is the 
driver, and the two pins HH are the points 
to which the links DD are connected. The 
position of the friction wheels is fixed by 
a lever connection so that the movement 
of the lever will change the relative ro- 
tative speeds. The dynamo is geared 
to the disc FF or, if desired, may be con- 
nected with it by chain or belt. The 
lever which controls the position of the 
friction wheels, and therefore the speed 
of the generator, is moved by means of a 
piston which works in a short-atroke cylin- 
der. The pressure required to shift the 
wheels being very small, the piston and 
cylinder are of inconsiderable size. Oil, 


under pressure, is automatically admitted ` 


to either side of the piston, as may be re- 
quired, thus automatically varying the 
speed of the generator. This oil pressure 
system also controls the other automatic 
devices, it being found that solenoids and 
electromagnets sometimes stick and fail 
to operate if depended on to do a great 
amount of work. This oil pressure sys- 
tem consists merely of a fan motor which 
drives a small plunger, and a pressed steel 
box, about sixteen inches square, which 
is placed under the body of the car. The 
box is divided into two compartments by a 
partition, and one side forms a drip or 
return tank, and the other side forms the 
pressure tank. An ordinary pressure 
switch throws the motor in or out of serv- 
ice, as the pressure in the pressure tank 
may require. 

Since the voltage of the generator 
must be equal to that of the terminals 
of the battery and as the battery volt- 
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age changes greatly, there must be a re- 
sistance in series with the generator and 
battery circuit which will automatically 
change itself to such a value as to give ex- 
actly the proper pressure across the light- 
ing mains. Also there must be an auto- 
matic switch, which will disconnect the 
generator from the system when its speed 
is below normal; that is, when the train 
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tery voltage is below this amount, current 
passes into it from the generator through 
series coil 1, and the sum of the two mag- 
netizations of shunt coil 3 and seriea coil 
1 must balance the spring. If too much 
current flows into the battery the magnet- 
ization of coil 1 together with that of coil 
3 will cause decrease in generator speed, 
and thereby lower the current which flows 
into the battery. Obviously as the battery 
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Fic. 3.—THE COMPLETE SyY8TEM. 


is either at rest or running below eighteen 
miles per hour, and which will connect 
the generator in when the speed is up to 
normal. 

Fig. 3 shows the complete system, in 
which a is the shunt-wound generator 
driven by b the transmitting mechanism, 
controlled by d the piston; e is the press- 
ure pump and g the pressure and return 
tank; s is the automatic awitch; x the 
lighting mains; r the storage battery; / 
the automatically controlled resistance; n 
a solenoid and p an auxiliary switch. 

n and p which perform several functions, 
are shown separately in Fig. 4. There are 
four windings on n, as shown, two being 
series and two being shunt windings, and 
the solenoid core controls the small needle 
valve, which controls, in turn, the move- 
ment of the piston which varies the gen- 
erator speed. The coils tend to pull the 
core down, and the apring to raise it. 
Downward pull decreases and upward pull 
increases the speed of the generator. Cur- 
rent from the generator comes in at the 
middle point of the two series windings, 
as indicated, and passes through coil 1 
to the battery, and coil 2 to the lamps. 
Shunt coil 3 is connected across the bat- 
tery, and ita pull on the core, therefore, 
varies directly as the battery voltage, in- 
creasing as the battery nears point of full 
charge. This shunt coil is so proportioned 
that when the voltage across it is equal 
to that due to 2.5 volts per cell, its pull 
is just equal to that of the spring. Should 
the voltage rise any higher it will over- 
power the apring, pulling down the core, 
and decreasing the generator speed, there- 
by lowering its voltage. When the bat- 


voltage rises the current through coil 1 
must decrease automatically, becoming 
practically zero when 2.5 volts per cell are 
reached. If the full generator output be 
passing through coil 1 and at the same 
time lights are turned on, current will 
also flow through coil 2. This will in- 
crease the magnetization and reduce the 
speed of the generator until current to the 
battery is decreased by an amount exactly 
equal to that taken by the lights. Thus 
the load is automatically divided. The 
shunt coil 4 is normally opened by the 
switch p, which switch is magnetically con- 
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Fie. 4.—SO0OLENOID AND AUXILIARY SWITCH, 
SPERRY-LYNDON TRAIN LIGHTING SYSTEM. 


trolled by two shunt coila opposed by a 
spring. One of these shunt coils is across 
the battery, as shown, its pull increasing 
with increase of battery voltage. The 
other is also connected across the battery, 
but normally opened by awitch p. When 
the battery voltage reaches 2.5 per cell, 
the first shunt coil on switch p is just able 
to overcome the spring and close the 
switch. The instant that contact is made, 


. mission gear or to the dynamo. 
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additional magnetizing current flows 
around the second coils on switch p, giv- 
ing an additional pressure and consequent- 
ly good contact. ‘This closes the circuit 
through the shunt coil 4 on the main 
solenoid n, and gives a greatly increased 
magnetization, overcoming the spring and 
pulling down the core to its furthest po- 
sition and admitting a continuous flow 
of oil to the speed-controlling cylinder. 
This will cause the friction wheela shown 
in the transmission gear to move to their 
furthest position, and at this point a por- 
tion of the friction disc EE is cut away, 
so that the friction wheels are no longer 
in contact with this disc, and motion can 
not be transmitted either to the trans- 
Thus 
the dynamo automatically shuts itself 
down. When the lights are turned on, 
and discharge takes place, the battery volt- 
age rapidly falls, the magnetization of the 
various coils is weakened, the awitch p 
opens, the spring lifts the core of solenoid 
n, the speed control piston moves and 
brings the friction wheels onto the work- 
ing portion of disc EE, the generator 
starta up and comes up to speed and nor- 
mal operation is resumed. 

The automatic switch s is of the same 
type as is used on all other car lighting 
systems, being a magnetic awitch having 
both shunt and series coils. The shunt 
coil seta up sufficient magnetization to 
close the switch when the generator volt- 
age reaches its normal value, and the 
passage of current to the aystem through 
the series coils strengthens this magnet- 
ization and makes a good and effective con- 
tact. 

The resistance } is an ordinary rheostat, 
the arm of which is moved by a pinion and 
rack, the rack being actuated by a piston 
which is moved in or out by the same 
source of oil pressure above mentioned. 
The valve which controls admission of 
oil to this piston is controlled by an ordi- 
nary shunt-wound solenoid, which is con- 
nected across the lighting mains. Owing 
to the very light duty required of this 
solenoid, it can be made to change the 
position of the resistance arm with a 
change of one and one-half per cent in 
voltage across the lighting mains, which 
is a somewhat better regulation than is 
obtained by the best central stations to- 
day. With this system of control it is 
scen that the battery may be worked 
through its full range from 1.8 minimum 
to 2.5 maximum, and thus maintained at 
all times in good condition. Further- 
more, a lighter battery can be used, as its 
full capacity can be realized if occasion 
should demand it, whereas with the sys- 
tems which work over only the flat por- 
tion of the curve, a part of the capacity 
is never available. The oi] which is used 
in the pressure system is a special grade 
that does not change its viscosity appreci- 
ably until a temperature of about twenty 
degrees below zero, Fahrenheit, is reached. 
In case of an accident to the oil pressure 
system, a cock admits the air brake press- 
ure from the car, and this may be used 
for practically any length of time, if nec- 
essary. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


MINING POWER PLANT—The Penoles Mining Company, of 
Mapimi, Mexico, has installed a complete electric power plant for 
the purpose, primarily, of doing away with the steam hoist and 
concentrating the power supplies of the company. The cost was 
$400,000. The new machinery consists of four boilers, aggregating 
2,500 horse-power, two Allis-Chalmers engines, and two General 
Electric three-phase alternating-current generators. The new plant 
is now in use. 


LLLINOIS TELEPHONE AND TELEGRAPH COMPANY FILES 
ITS BILL OF SALE—The Illinois Telephone and Telegraph Com- 
pany on January 18 filed for record with the county recorder, 
Chicago, 111., a bill of sale for all its property, including tunnels, 
telephone cables, automatic switchboard appliances and its telephone 
system. The bill of sale runs to the Illinois Tunnel Company, an 
Illinois corporation recently chartered with an authorized capital 
of $30,000,000, and the power to issue as much more in bonds. 


ELECTRIC PASSENGER SYSTEM ON STEAM LINE—Esti- 
mates are being made of the cost of equipping the Delaware & Hud- 
son Railroad between Wilkesbarre and Carbondale, Pa., with the 
third-rail system, to be used exclusively for passenger service. This 
_is to compete with the Westinghouse company’s new cannon ball 
third-rail system between Wilkesbarre and Scranton, and to relieve 
the congestion of freight and coal traffic which now crowd the road. 
The plan is to build a third-rail track alongside the present tracks, 
the roadbed being wide enough, and to use the present tracks for 
freight and coal. 


THE USE OF BLECTRICITY IN CANADA—The use of electric 
light has increased greatly during the past year in Canada. Accord- 
ing to the report of the officers carrying out the electric light in- 
spection act, there were last year 324 plants in the dominion, with 
14,780 arc lights and 1,212,861 incandescent lights. Since 1898 there 
has been an increase of forty-two per cent in the number of arc 
lights, and 161.6 per cent in incandescent lights. British Columbia 
shows the largest proportional increase of any division of Canada. 
Its increase of arcs was 377, or eighty-two per cent, and of incan- 
descents, 74,297, or 257 per cent. 


BROOKLYN RAPID TRANSIT IMPROVEMENTS—At a meeting 
of representatives of the boards of improvements and taxpayers’ 
associations, held on January 25, in the borough of Brooklyn, Presb 
dent Winter, of the Brooklyn Rapid Transit Company, stated that 
the company had spent $8,180,000 last year for improvements on 
the road. Of this, $500,000 had gone for improving tracks and sta- 
tions, $527,000 for establishing substations, $1,500,000 for new cars, 
$2,000,000 for power, $400,000 for real estate and improvements, and 
$400,000 for modernizing the system. In addition to this Mr. Winter 
stated that the company had made a contract for new cars, to cost 
$1,600,000 more. 


A NEW MICHIGAN TELEPHONE COMPANY—The first pre- 
liminary step in the reorganization of the Michigan Telephone Com- 
pany has been taken, and articles of incorporation have been filed 
by the Michigan State Telephone Company, with $10,000 preferred 
and $15,000 common stock. The preferred and common shares are 
to have equal voting power. The right is reserved to increase the 
capital stock. The directors and incorporators are William A. Jack- 
son, John T. Shaw, James H. Cullen, Earl F. Drake and Elliott G. 
Stevenson, all of Detroit. The new company has been formed for 
the purpose of taking over the property of the Michigan Telephone 
Company, which is now in the hands of the bondholders, through 
the recent foreclosure sale to N. W. Harris, of Boston, Mass., for 
$4,100,000. 


PHILADELPHIA TELEPHONE AND TELEGRAPH COMPA- 
NIES ORDERED TO PAY POLE AND WIRE TAXES—The refusal 
of Judge McPherson last week to grant a new trial in the case of 


the city of Philadelphia against the Atlantic & Pacific Telegraph 
Company, on the question of the right of the municipality to charge 
telegraph and telephone companies a fee of $1 for each pole and 
$2.50 for each mile of wire within its limits, has practically settled 
the suit in favor of the municipality. Suit was brought against the 
Atlantic & Pacific Telegraph Company as a test case, to recover taxes 
for the years 1885, 1886 and 1887. After a number of appeals, the 
city finally won a victory, when the Telegraph company appealed to 
the Supreme Court of the United States. This reversed the judg- 
ment and sent the case back to the Circuit Court for retrial, on the 
ground that the question of the reasonableness of the license charged 
should have been submitted to the jury. On the retrial of the case 
the city obtained a verdict for $7,882.36. Shortly after, however, the 
Supreme Court of the United States, in a similar suit by the Postal 
Telegraph Company against the borough of Taylor, decided that the 
tax imposed was excessive. As the fees in this case were the same 
as in Philadelphia, the various telephone and telegraph companies 
and electric light companies which had refused to pay the local tax 
pending the determination of the suit against the Atlantic & Pacific 
company considered that the matter should be taken up again, and 
the counsel for the Atlantic & Pacific company at once filed a motion 
for a new trial. Judge McPherson refused a new trial, and pointed 
out that, while the tax levied by the borough of Taylor was excessive, 
the same could not be said of the Philadelphia tax. 


PERSONAL MENTION. 


MR. GEORGE WESTINGHOUSE sailed for Europe January 26 
on the North German Lloyd liner Kaiser Wilhelm II. 


MR. H. P. SHOUTS has been elected president of the Toledo, 
St. Louis & Western Railroad, with headquarters at Toledo, Ohio. 


MR. J. T. NORTON, M. Am. Soc. C. E., has opened an office at 
606 Commercial place, New Orleans, La., to practice consulting 
engineering. 


MR. P. I. WELLES has been appointed general manager of the 
Columbia (S. C.) Electric Street Railway Company, which has been 
reorganized. 


MR. GEORGE F. RANDOLPH has been elected first vice-presi- 
dent and traffic manager of the Baltimore & Ohio Railroad, succeed- 
ing Mr. Oscar G. Murray. 


MR. EDWIN W. ROBERTSON has been elected president and 
Mr. P. I. Welles general manager of the Columbia Street Railway, 
Light and Power Company, Columbia, S. C. 


MR. D. C. GOULD, who has been at Grand Rapids, Wis., repre- 
senting the StrombergCarlson Telephone Manufacturing Company, 
has removed his headquarters to Portage, Wis. 


MR. J. N. ELEY, formerly chief electrician of the Georgia Rail- 
way and Electric Company, Atlanta, Ga., has accepted a suallar 
position with the Mobile Light and Railway Company. 


MR. W. T. GENTRY, of Atlanta, Ga., vice-president and general 
manager of the Southern Bell Telephone and Telegraph Company, 
recently sailed for Europe to enjoy a well-earned vacation. 

MR. LAMAR LYNDON has been retained as consulting engineer 
by the New York & Honduras Rosario Mining Company, San Jacinto, 
Honduras, to lay out an hydroelectric power and transmission plant. 


MR. WILLIAM J. HASTINGS, of Cleveland, drove an electric 
automobile—the “Torpedo Kid’’—one mile in 1.00 3/5, at Ormonde 
Beach, Fla., on February 1. The kilometre was made in 0.37 2/5. 


MR. RAY H. MANSON has resigned his position as sales engi- 
neer of the Kellogg Switchboard and Supply Company to accept the 
position of first assistant engineer of the Dean Electric Company, 
Elyria, Ohio. 


MR. ARTHUR WARREN has resigned his position as manager 
of the Westinghouse Companies Publishing Department. Mr. War- 
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ren has been manager of this department since it was organized by 
him, six years ago. 

DR. LEONARD P. KINNICUTT, in charge of the chemistry de- 
partment at the Worcester Polytechnic Institute, has been elected 
president of the chemical section of the American Association for 
the Advancement of Science. 


MR. S. L. PEARCE, who has been deputy chief electrical engi- 
neer to the Manchester (England) Corporation, has been chosen 
by the Manchester (England) Electricity Committee to succeed Mr. 
G. F. Metzger, who will act as consulting engineer. 


COLONEL ALEXANDER MACKENZIE, Corps of Engineers, 
U. S. A., has been nominated by the President to be chief engineer 
of the United States Army. Colonel Mackenzie is a graduate of the 
United States Military Academy at West Point, N. Y. 


MR. JAMES F. CUMMINGS was a visitor to New York this 
week. Mr. Cummings recently secured the contract for the laying 
of the conduit for the St. Petersburg municipal telephone and tele- 
graph lines. The conduit is being manufactured at Raritan, N. J., 
by the National Fireproofing Company. 


MR. RALPH D. MERSHON, the well-known consulting electrical 
engineer, is to give an address to the New York Electrical Society 
at an early date on the subject of the gas engine for central station 
work. Mr. Mershon has made a very complete study of gas engines 
and his address will be very interesting and valuable. 


MR. F. C. RANDALL has been elected vice-president and general 
manager of the National Electric Company, successor to the Chris- 
tensen Engineering Company, Milwaukee, Wis. Mr. R. P. Tell has 
been elected secretary and treasurer of the company, and Mr. B. T. 
Becker has been appointed assistant general manager. 


MR. P. G. GOSSLER, general superintendent of the Montreal 
Light, Heat and Power Company, has tendered his resignation, to 
take effect on May 1, 1904. It is reported that Mr. Gossler has 
accepted an appointment with Messrs. J. G. White & Company, 
electrical engineers and contractors, New York city, N. Y. 


MR. W. D. DICKINSON, superintendent of the Boston & Great 
Falls Electric Light and Power Company, the great Falls Street 
and Power Company and the Boston & Great Falls Land and Power 
Company, for the past thirteen years, has tendered his resignation 
to take effect March 1. It is reported that Mr. Dickinson will leave 
Great Falls, Mont., and make his home in California. 


MR. HOWARD E. HUNTINGTON, Los Angeles, Cal., has been 
appointed general manager of the Los Angeles Railway Company. 
Mr. Huntington has been for some time assistant to the general 
manager of the Pacific Electric Company. The Los Angeles Rail- 
way Company comprises practically all of the railway lines in Los 
Angeles. The new general manager of the system is twenty-seven 
years old. 


DR. GEORGE B. PEGRAM, of the department of physics, Colum- 
bia University, New York, at a lecture on “The Year’s Work with 
Radium,” at the New York Academy of Sciences, Monday evening, 
February 1, exhibited an interesting apparatus illustrating some of 
the radioactive phenomena. This apparatus depends on the prin- 
ciple of a gold leaf electroscope, the leaves of which are alternately 
attracted or repelled by the radium rays and likewise charged and 
discharged. 


COLONEL EDWIN W. HINE, formerly president of the Eliza- 
beth, Westfield & Plainfield Railroad, and executive agent of the 
Public Service Corporation of New Jersey, will assume the position 
of general manager of the latter company. He takes the place of 
Mr. Walter W. Wheatly, who has resigned. Mr. Wheatly was for- 
merly general manager of the Brooklyn Rapid Transit Company, 
and went to Newark, N. J., last summer, shortly after the Public 
Service Corporation acquired the property of the North Jersey Street 
Railway Company. 


OBITUARY NOTICE. 


MR. WILLIAM HENRY HAZZARD, a well-known resident of 
Brooklyn, N. Y., died on Sunday, January 24. At one time Mr. 
Hazzard was president of the Brooklyn City Railroad, and later of 
the Fulton Bank. He served two terms in the Kings County board 
of supervisors and became a member of the board of public works. 
In 1882 Mr. Hazzard became president of the Brooklyn City Rail- 
road, and had much to do with the changing of the motive power 
from horses to electricity. 
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ELECTRICAL SECURITIES. 


Outside of the rather spectacular bulling of cotton and coffee, 
the week in the market was one of considerable dulness. The 
improvement in prices which has taken place in the last few weeks 
was offset to a slight degree by a sag in value of some of the more 
prominent industrials. This was probably due to the renewed 
apprehension of an immediate outbreak between Russia and Japan. 
Financial attention has been focused on the hearing of the ship- 
building trust, and considerable comment has been caused by the 
unlisting by the stock exchange of the Steel Foundries Company. 


ELECTRICAL SECUBITIES FOR THE WEEK ENDING JANUARY 30. 


New York: Closing 
Brooklyn Rapid Transit................... 47 
Consolidated Gas. ici ec cis wees wevews awe ws 19314 
General Electric............ ccc eee eee 170% 
Kings County Electric..................... 184 
Manhattan Elevated................. cc eens 14344 
Metropolitan Street Railway............... 121 
New York & New Jersey Telephone......... 147 
Westinghouse Manufacturing Company..... 194 


The directors of the Consolidated Gas Company have declared 
the regular quarterly dividend of 2 per cent, payable March 15. 
Books close February 25 and reopen March 16. 

For the last quarter of 1903 the earnings of the Manhattan 
Railway Company show an average increase of $5,000 a day, or 
$460,000 in gross for the period. The total gross earnings are 
approximately $3,670,000, as compared with $3,211,372 for the same 
period of 1902. Allowing 44 per cent for operating, leaves net earn- 
{Ings of about $2,055,200, as against $1,855,737 in 1902. 

The New York & New Jersey Telephone Company has voted to 
offer to the stockholders, at par, in proportion to their present hold- 
ings, $1,252,000 (12,520 shares) of the unissued stock of the com- 
pany. 


Boston: Closing. 
American Telephone and Telegraph....... . 126% 
Edison Electric Illuminating............... 235 
Massachusetts Blectric..... ree rT ee eee 79 
New England Telephone.............ece00. 121 


Western Telephone and Telegraph preferred. 82 
The New England Telephone and Telegraph Company has de- 
clared its regular quarterly dividend of 114 per cent, to stock of 
record January 30. Books close February 1 to February 13 in- 


clusive. 

Philadelphia : Closing 
Electric Company of America.............. 8 
Electric Storage Battery common.......... 59 
Electric Storage Battery preferred......... 59 
Philadelphia Electric................0.000. 6 
Union: Traction. cc..3 scotia ease hh dices 471% 
United Gas Improvement.................. 87 


It is stated that the Electric Storage Battery Company made 
net earnings of more than 10 per cent on its stock during 1903, and 
that the surplus will be substantially greater than that of the 
previous year, which was about $300,000. 


Chicago : Closing 
Chicago Telephone................. ccc ceeee 122 
Chicago Edison Light...................... 149% 
Metropolitan Elevated preferred............ 61% 
National Carbon common.................. 2814 
National Carbon preferred................. 96 
Union Traction common................... 54 
Union Traction preferred.................. 30 


Northwest Elevated reports as follows for the year ended De- 
cember 31, 1903: gross, $1,542,039; operating expenses, $345,247, 
leaving net earnings of $996,792. Deducting charges to the amount 
of $794,257, the surplus for the year is $202,535, as against $189,424 
for the preceding year. 

The annual report of the South Side Elevated Company for the 
year ended December 31, 1903, shows gross earnings of $1,679,310, 
and expenses and taxes to the amount of $994,376, leaving net earn- 
ings of $684,934. $442,883 was paid in interest and dividends, leav- 
ing a surplus of $242,051, compared with $178,631 for 1902. It is 
stated that the company intends to issue additional stock to the 
amount of $7,000,000. 

Metropolitan West Side Elevated’s report for the six months 
ending November 30, 1903, is as follows: total earnings, $1,048,982; 
operating expenses, $496,004, leaving net earnings of $552,978. 
Adding $2,657 for interest on balances, etc., and subtracting $214,- 
935 paid in rentals, taxes and special expenditures, there remains a 
surplus of $340,700. 
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ELECTRIC LIGHTING. 


PRAIRIE pu CHIEN, WIS.—The electric light plant at McGregor 
has been totally destroyed by fire, entailing a loss of $11,000. 


LAUREL SPRINGS, N. J.—The Clementon Township Electric 
Light Company has surveyed the route for an extension of its sys- 
tem to the towns of Clementon and Overbrook. 


JENNINGS, LA.—A company of New Orleans capitalists has 
closed a deal with S. A. Spencer, of this city, whereby it becomes 
the owner of the Jennings electric light and power system. 


BAY CITY, MICH.—The council has decided to engage in mu- 
nicipal commercial lighting. A proposition to bond for $50,000 to 
purchase equipment will be submitted to the electors in April. 


MILWAUKEE, WIS.—It is probable that the question of a mu- 
nicipal lighting plant will be settled at the spring election, provided 
the recommendation of the mayor and the council committee is 
adopted by the council. 


GUTHRIE, OKLA.—The city of Anadarko will hold a special 
election on February 16, to vote on the proposition of issuing $30.- 
000 in bonds. The money will be used in building a waterworks 
and electric light system. 


HONESDALE, PA.—The following have been elected directors 
- of the Honesdale Electric Light, Heat and Power Company: H. T. 
Menner, E. F. Torrey, M. B. Allen, H. Z. Russell, Andrew Thompson, 
G. M. Genung and H. H. Richards. 


READING, PA.—John A. Rigg, John M. Frame, R. L. Jones, W. 
R. Mcllvain and Frank L. Connard have been elected directors of 
the Reading Power Company. John A. Rigg was elected president 
and T. W. Grookett, Jr., secretary and treasurer. 


EBENSBURG, PA.—The Carrolltown borough council has 
adopted a resolution that the proposition to bond that borough in 
the sum of $10,000 for the construction of a municipal electric 
lighting plant be submitted to the voters at the February election. 


SALISBURY, N. C.—The Salisbury electric light and gas plants 
have been sold to the Salisbury-Spencer Light and Railway Com- 
pany. The electric plant will be used in the operation of the street 
railway now under construction. It is said that northern capitalists 
are back of the movement. 


WEBSTER, MASS.—The capital stock of the Webster Electric 
Company will be increased from $45,000 to $80,000, permission hav- 
ing been granted by the state gas and electric light commissioners. 
The ofticers of the company are: president, Nathaniel T. Hurlbut; 
treasurer, Herbert S. Shaw. 


READING, PA.—At the annual meeting of the stockholders of 
the Berks Light, Heat and Power Company the following directors 
were chosen: James Nolan, J. G. Mohn, Jacob S. Hillegass, John 
H. Printz and Samuel D. Dibert. The board organized with these 
officers: president, Samuel D. Dibert; secretary and treasurer, Je- 
rome L. Bover. 


WATKINS, N. Y.—It is said that the question of installing a 
municipal electric light plant is under consideration. The city is 
now paying $60 a year per lamp, the lights burning only until 1 A. M. 
It is estimated that an all-night service can be secured for less than 
$50 per light, if the village has its own plant, and that the plant 
can be equipped for $8,000 and paid for in four years without issu- 
ing bonds. 


HEFLIN, ALA.—The city council of Heflin has granted F. F. 
Taylor and W. B. Merrill a franchise to construct and maintain 
systems of waterworks and electric lights in the town. The fran- 
chise extends for a period of thirty years. Power will be obtained 
from the Tallapoosa river, three miles east of Heflin, and water will 
be supplied from that source. It is the intention of the company 
to begin the erection of the plant within ninety days and complete 
the construction within twelve months from the date of obtaining 
the franchise. 


GRESHAM, ORE.—Surveys have about been completed and work 
will soon begin on a big ditch which will furnish water power for 
an extensive electric plant to be built near the town of Bull Run. 
The right of way is nearly five miles in length, and extends from a 
point across the Sandy river almost to the mouth of Bull Run. It 
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is 100 feet wide, and has all been secured, including several small 
tracts at either end and along its course. It is said that the plant 
will furnish power for a railway to Mount Hood, from some point 
near Gresham, on the line of the Oregon Water Power and Railway 
Company. 


NASHVILLE, TENN.—J. W. Pentecost, superintendent of the 
city electric light plant, has submitted to the board of public works 
his annual report for the year 1903. The expense of operating 
amounted to $27,293.37. Twelve thousand dollars was paid in inter- 
est and into the sinking fund on account of light bonds. This 
$12,000, added to the cost of operation, makes $39,293.37. The wages 
and salaries of the employés amounted to $15,142.27, and $7,015.99 
was expended for coal. At the end of the year there were 1,839 
incandescent lamps in service. The output for the year amounted 
to 1,433,014 kilowatts. 


NEW INCORPORATIONS. 
ADAMS, WIS.—The Adams Telephone Company. $2,000. 


ST. PAUL, MINN.—Farmers and Citizens’ Mutual Telephone 
Company. $25,000. 

CATSKILL, N. Y.—Catskill Illuminating and Power Company. 
Increased from $65,000 to $100,000. 


COLUMBUS, OHIO—The Dayton & Western Traction Company. 
Increased from $800,000 to $1,300,000. 


GUTHRIE, OKLA.—The Union Telephone Company; 
The Phenix Telephone Company; $1,000. 


SIOUX CITY, IOWA—Lawton Telephone Company. $2,000. In- 
corporators: J. A. Smith, G. V. Walker, R. I. Marshall and others. 


AUGUSTA, ME.—Cascade Power Company. $500,000. President, 
H. W. Cushman, Ellsworth, Me.; treasurer, H. M. Hall, Ellsworth, 
Me. 


$10,000. 


AUSTIN, TEX.—Cleburne Gas and Electric Company. $150,- 
000. Incorporators: J. D. Oliger, S. C. Padelford and R. B. 
Stichter. 


GUTHRIE, OKILA.—Newkirk Home ‚Telephone Company. $5,t. '. 
Incorporators: H. H. Smock, J. H Thompson and G. Stovall, of 
Newkirk. 


WASHINGTON, D. C.—The Boreas Electric Company. $1,000,- 
000. Incorporators: Joseph Stretch, J. H. Loughborough, Jr., and 
J. Merrick Frere. 


WASHINGTON, D. C.—The 
$5,000,000. Incorporators: 
E. W. McCormick. 


JERSEY CITY, N. J.—Jekyl Island Light and Power Company. 
$50,000. Incorporators: Charles Lanier, James A. Scrymser and 
Robert W. DeForest. 


SOUTH BYRON, N. Y.—The Byron Telephone Company. $1,200. 
Incorporators: Edwin I. Cook, Irving C. H. Cook, Marshall N. 
Cook, all of South Byron. 


PLAIN CITY, OHIO—Home Telephone Company. $50,000. In- 
corporators: Calvin Liggett, C. W. White, L. H. Elliott, F. N. Mat- 
toon, L. S. Lane and L. Worthington. 


DENVER, COL.—The Ashley Wireless Telephone and Telegraph 
Company. $1,000,000. President, R. E. Olds; vice-president, J. B. ` 
Price, of Seattle, and secretary, H. C. Carahan. 


International Power Company. 
A. A. Connally, R. S. Donaldson and 


COLUMBUS, OHIO—The Hollansburg Telephone Company. 
$10,000. Incorporators: G. W. Harley, S. V. McKese, G. U. Wolf, 
W. A. Chenaweth, C. H. Brown and J. E. Ireland. 


MADISON, WIS.—The Rhinelander Mutual Telephone Com- 
pany; increased from $5,000 to $10,000. The North Wisconsin Toll 
Line Company; increased from $30,000 to $40,000. 


CHARLESTON, W. VA.—Beeghley Telephone Company. $50,- 
000. Incorporators: L. Beeghley, H. Beeghley, R. A. Beeghley, 
Weston, W. Va.; W. A. Swisher and C. Beeghley, Jane Lew. 


ALBANY, N. Y.—The Unadilla Valley Railway Company. 
$200,000. To operate the property and franchises of a corporation 
of the same name, sold under a foreclosure judgment on January 4 
last. 
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ELECTRIC RAILWAYS. 


DEERFIELD, MICH.—An effort is being made to obtain righv 
of way from Britton through Deerfield for an electric railway, to 
connect with the Toledo line at Petersburg. A double track is to 
be laid and everything completed by summer. 


NORFOLK, VA.—Judge Waddill, in the United States Court, 
granted the petition of the receivers of the Bay Shore Terminal 
Company to issue receivers’ certificates to the amount of $150,000, 
which funds will be used by the company to complete its trolley 
system through from the business parts of Norfolk to Ocean View. 


WASHINGTON, D. C.—W. J. Oliver has been awarded the con- 
tract to build an electric car line between Washington, D. C., and 
Great Falls, Va. The contract was let by the Old Dominion Rail- 
way Company. The line will be fourteen miles long and double 
tracks will be laid all the way. The cost will be about $1,000,000. 


PIERRE, S. D.—Articles of incorporation have been filed: with 
the secretary of state for the Minnekahta & Red Canyon Railway 
Company, at Keystone, with a capital of $10,000. Its purpose is to 
construct four miles of narrow-gauge road in Fall River County. 
The incorporators are George A. Clark, Charles A. Clark, M. R. 
Taillerm, Ela D. Axford and C. J. Patton, all of Keystone. 


UNION, ORE.—At a special session of the common council a 
franchise was granted to eastern parties to build an electric rail- 
road from Union to Hot Lake, and also connect with La Grande 
and Elgin. The road will run through a well-settled portion of the 
county, and will open up a much-needed timber and mineral belt. 
Work, it is presumed, will be commenced during the coming season, 
and it is expected that the line will be in running condition within 
eighteen to twenty months. 


HUTCHINSON, KAN.—The city council has granted a twenty- 
year franchise to J. J. Burns, of Chicago, to construct and operate 
an electric street railway in Hutchinson. Work is to start at once. 
Seven miles of track will be laid to start with, a portion of this to 
be double tracked. The line is to extend to the state fair grounds, 
tn the state reformatory and salt plants. Mr. Burns, who owns the 
ectric railway between Michigan City, Ind., and La Porte, Ind., 
will purchase the Hutchinson’ street railroad, now being operated 
with horses. 


COFFEYVILLE, KAN.—The Union Traction Company, with 
headquarters at Caney, Independence, Coffeyville and Neodesha, has 
been granted articles of incorporation by the state charter board at 
Topeka. It is the purpose of the company to build an electric rail- 
way between the points mentioned, the capital being $150,000. The 
estimated length of the line is fifty miles. Following are the in- 
corporators of the company: J. A. Morgan, R. R. Moorilsh, C. R. 
McGauhey, Brazil, Ind.; T. J. Booth, G. T. Guernsey, J. N. Cullison, 
Independence; R. C. Finch, Indianapolis; W. M. Nees, Independence; 
F. D. Benson, Coffeyville. 


WASHINGTON, IOWA—At the annual meeting of the stock- 
holders of the Iowa City, Kalona & Washington Railway Company 
the following officers were elected for the ensuing year: president, 
G. G. Rodman; vice-president, W. P. Coast; secretary, Willard J. 
Welch; treasurer, C. M. Keck. It is the intention of the company 
to have an expert go over the proposed line and estimate its earning 
capacity. According to surveys already made, the greatest curva- 
ture will be two per cent, and the heaviest grade one per cent. 
Much of the country over which the road will run is nearly level, 
so that the cost for grading will be considerably less than the 
average. 


POTTSTOWN, PA.—The Pottstown & Reading Street Railway 
Company has placed a mortgage of $500,000 on record at Norris- 
town. It is given to the Union Trust Company, Philadelphia, and is 
to cover a loan made on an issue of bonds. The bonds are first 
mortgage, at five per cent, for a period of thirty years. The electric 
road is to be built from a point one mile east of Reading to Baums- 
town, Douglassville and parallel to the Philadelphia & Reading 
Railroad to the western borough line of Pottstown. The officers 
are: Dr. Charles F. Dolley, president; Theodore H. McCalla, secre- 
tary; John F. Bieker, treasurer, all of Philadelphia. The company 
states that all rights, necessary franchises and materials have been 
secured and the road will be built at the earliest day possible. 
Work will be begun on March 1, or earlier, if the weather permits. 
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TELEPHONE AND TELEGRAPH. 


BOSSARDSVILLE, PA.—A new telephone line will be built from 
Bossardsville to Saylorsburg. 


WHITE LAKE, S. D.—The city council has granted a franchise 
for the construction of a local telephone system. 


WINCHESTER, VA.—The Southern Bell Telephone Company has 
been granted a franchise to operate in this city. 


ALBANY, ORE.—A rural telephone line will be constructed be- 
tween Albany and Plainview by the Pacific States Telephone Com- 
pany. 


WAYNESBORO, PA.—The Cumberland Valley Railroad Com- 
pany will establish a telephone exchange in its offices in Chambers- 
burg. 


ATLANTIC CITY, N. J.—The Delaware & Atlantic Telephone 
Company is experimenting with a new system for improving its 
long-distance calls. 


LONGMONT, COL.—The Farmers’ Club, of this city, has asked 
for a franchise to run the apparatus for an independent telephone 
company in the streets of the city. ` 


GREENFIELD, IND.—The S. Morrison Telephone Company has 
completed thirty miles of double-wire telephone lines to Fortville, 
Warrington, Wilkinson and Shirley. 


NORWICH, N. Y.—The Central New York Telegraph and Tele- 
phone Company is engaged in erecting a new side line from Nor- 
wich to Haynes, by way of the west river road to the Halfway 
House and across the river at that point. 


PHILADELPHIA, PA.—The Maryland Telephone and Telegraph 
Company has been granted a franchise by commissioners at Elkton 
to use county property in Cecil for an extension of its telephone 
line. The company will extend to Crisfield. 


UTICA, N. Y.—At the annual meeting of the Utica Home Tele- 
phone Company the following officers were elected: president, Ed- 
gar B. Odell; vice-president, H. F. Miller; treasurer, Edward Bush- 
inger; secretary and manager, C. H. Poole. i 


VERNON CENTER, MINN.—The Willow Creek Telephone Com- 
pany has completed its new line from Madelia to Vernon Center, 
giving the latter place connections with all the surrounding vil- 
lages, besides a direct line to Mankato and the long-distance tele- 
phone. 


WATERVLIET, N. Y.—The Home Telephone Company has laid 
a cable across the river from the rear of the local electric light 
works. This cable will give the company more direct service with 
Troy and Albany. Several hundred new telephones will be installed 
in this city. 


HARTFORD, CT.—An additional issue of stock to the amount 
of $500,000 has been authorized by the directors of the Southern 
New England Telephone Company. This will make the total amount 
of stock outstanding $4,000,000. The new stock is to cover recent 
additions and improvements. 


KANSAS CITY, MO.—The telephone company which has been 
operating in Van Buren township has made toll connections with 
Oak Grove. Arrangements will be made soon to build connecting 
lines throughout the county and to Odessa and Warrensburg. The 
lines will reach Lee’s Summit, Independence and probably Kansas 
City. 


CHURCHVILLE, N. Y.—A large force of men is now at work 
adding two more wires to the poles of the Western Union company 
along the West Shore Railroad. These wires are to be used for 
telephone purposes and for the purposes of the railroad company. 
When completed, the railroad company will have a long-distance 
telephone line for the exclusive use of the officials of New York 
and Buffalo. 


MANCHESTER, N. Y.—An arrangement has been made by the 
Red Jacket Telephone Compary, of this place, with the Inter-Ocean 
Telephone Company, whereby the latter is permitted to use the 
poles of the Red Jacket lines from Manchester to Hopewell, at 
which point the Inter-Ocean will occupy the poles of the Rawson 
to Canandaigua, thereby giving the subscribers of the local company 
direct communication with Canandaigua. ` 
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“INDUSTRIAL ITEMS. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., an- 
nounces that its Chicago office has established headquarters for west- 
ern Ohio at 1232 Union Trust Building, Cincinnati, Ohio, with Mr. 
H. A. Brown as representative. 


THE J. S. MAURER & COMPANY AGENCY, Chicago, Ill., has 
recently sold the Pecatonica and Pittsfield, Ill, and Blairstown, 
Iowa, electric light plants. The agency has a number of clients who 
are investing in the electrical business. 


THE ELECTRICAL TESTING LABORATORIES announces its 
removal from No. 14 Jay street to Eightieth street and East End 
avenue, New York city, to which address all correspondence intended 
for this company should be directed. This is the new name of the 
Lamp Testing Bureau. 


THE D. L. BATES & BROTHERS COMPANY, Dayton, Ohio, is 
issuing a pretty souvenir in the form of a calendar for the year 
1904. On the back of this calendar is listed a complete line of elec- 
tric fans which the company handles. The company is also sending 
out a circular illustrative and descriptive of the “Bates” water 
motor fans. Calendar and circular will be sent on request. 


THE STROMBERGCARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill, is mailing an 
attractive folder describing and illustrating the semi-portable tele- 
phone for steam, electric and interurban railways. This instrument 
was recently described in the ELEcTRICAL REVIEW (January 16), and 
may be used from the car or can be detached for other service. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
in its catalogue No. 57a describes and illustrates machinery for the 
sawmill, lumber and wood-working industries. This includes chain 
refuse conveyors, wire rope conveyors, chain cable conveyors, log 
hauls, conveyors for handling pulp wood, wire cable systems, rubber 
belt conveyors, package elevators, swinging tray elevators, tray 
carriers, idlers, aprons, etc. There is a complete price list and a 
carefully arranged index, which makes the book of value for quick 
reference. 


THE SPRAGUE ELECTRIC COMPANY’S New York office and 
the Watsessing factory force held their annual bowling tournament 
and banquet at Smith’s Hotel, Roseville, N. J., on January 16. The 
affair was a splendid success. Besides the employés of the company, 
several of the officers and many heads of departments were present. 
Four bowling matches were rolled, and the representatives of the 
office force came out victorious in all of the matches. At the ban- 
quet in the evening Mr. Issertel, of the New York office, acted as 
toastmaster. 


THE ECCLESTON LUMBER COMPANY, 29 Broadway, New 
York city. announces that it has now on hand a large stock of 
yellow pine cross-arms. The company is the manufacturer of and 
wholesale dealer in all kinds of poles, cross-arms, pins, brackets and 
railroad ties, timber and piling. The stockyard is at the foot of 
Forty-second street, Brooklyn, N. Y. The Eccleston Lumber Com- 
pany is issuing a specification and price list, giving a quick refer- 
ence to the quality and sizes of material which it has ready for 
immediate shipment. 


THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD, 
through its passenger department, has issued a handsome souvenir, 
descriptive of buildings and features to be exhibited at the World’s 
Fair, St. Louis, 1904. A topographical map of the exposition 
grounds brings the reader to a close understanding of the location 
of the numerous features. There is also a map of the New York 
Central lines throughout the United States, showing also in detail 
the route taken by the company’s lines to the exposition site. This 
souvenir will be sent on request to Mr. George H. Daniels, general 
passenger agent Grand Central Station, New York city. 


THE POWER AND MINING MACHINERY COMPANY, New 
York city, manufacturer of the JFoomis-Pettibone gas apparatus, 
Holthoff mining machinery and American Crossley gas engines, 
has recently made a number of installations for electric light and 
power plants. One of the most prominent of the recent contracts 
was the Elmira Water, Light and Railroad Company, Elmira, N. Y. 
The following recent orders are also noted: Milford Electric Light 
Company, Milford, N. H.; Motor Engine Company, 15 William street, 
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New York city; the Amparo Mining Company, Philadelphia, Pa.; 
International Steam Pump Company, New York city; the Nogales 
Copper Company, Chicago, 111., and the Sayles’ Bleacheries, Sayles, 
R. I. 


THE NATIONAL CONDUIT AND CABLE COMPANY, Times 
Building, New York city, manufacturer of bare copper wire, weather- 
proof wires and cables, lead-covered wires and cables, in its “Copper 
Gossip” for January 21 states that the general business outlook 
gives evidence of some improvement, and the various branches of 
industry seem to be gradually working around to more normal and 
satisfactory conditions. Active buying for Europe and heavy ex- 
ports give the market for copper a firmer tone. There is also quoted 
the condition of the London copper market, comparison of New 
York and London prices, exports of copper for 1903, and imports 
of copper for 1903, copper mining notes and development, and 
European copper statistics. 


THE BRITISH JOHNS-MANVILLE COMPANY, LIMITED, has 
been incorporated in England, with offices and warerooms at 81 
Fenchurch street, London, E. C., and will handle a complete line 
of overhead line material, ‘“Vulcabeston,” moulded mica and “Mon- 
arch” insulators, especially adapted for insulating railway motors, 
generators, controllers, arc lamps, switch handles, switch boxes, and 
various other pieces of apparatus requiring high-grade insulating 
material. This office will also handle a complete line of electric 
heaters, rail bonds and Sachs ‘“‘Noark” enclosed fuse protective 
devices. Prompt deliveries will be made from the London office. 
Mr. Henry J. Joseph is the managing director of the company, as 
well as the sales manager of the London branch of the H. W. Johns- 
Manville Company, with offices at the same address. 


THE AUTOMATIC RLECTRIC COMPANY, Chicago, Ill, has 
recently sold a complete equipment for 1,000 stations to the Auburn 
Telephone Company, Auburn, N. Y. The company has also received 
an order for 800 stations for the Ideal Construction Company, Hop- 
kinsville, Ky. These figures are for present installation, and the 
ultimate capacity for each exchange will be 10,000 stations. About 
seven years ago the Auburn company installed an automatic board 
with an ultimate capacity of 400 stations. This was soon filled, and 
in order to increase the list of subscribers, two manual boards of 
two operators’ positions were purchased and connected with the 
automatic switchboard by means of trunk lines. The new automatic 
equipment recently sold to the company replaces the old automatic 
board and the two manual boards which had been giving service in 
conjunction with it. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., held its annual stockholders’ meeting at the general 
offices of the company, in the Westinghouse Building, on January 
26, 1904. The statement of the company’s operations for the year 
showed that a gross business of nearly $9,000,000 was done during 
1903. Dividends were paid on the capital stock aggregating twelve 
per cent. The assets aggregate the sum of $3,604,457, with only 
$375,344 of liabilities, apart from capital stock. The company has 
no outstanding notes, mortgages or preferred stock. The board of 
directors elected for the ensuing year is as follows: Mark W. Wat- 
son, John B. Jackson, James H. Willock, Robert Pitcairn, J. N. 
Davidson, John Moorhead, B. F. Jones, Jr., Joseph W. Marsh and 
W. A. Conner. The only change in the board is represented by the 
election of Mr. Conner, who has been at the head of the manu- 
facturing department of the company since 1884. The meeting of 
the board of directors for the purpose of organization was held on 
January 29, and the former officers were reelected, as follows: 
president, Mark W. Watson; vice-president and general manager, 
Joseph W. Marsh; treasurer, Frank A. Rinehart, and auditor, C. M. 
Hagen. The company was one of the pioneers in the manufacture 
of underground cables for all classes of electric service, having been 
formally organized in January, 1882. Much experimental work had 
been done, however, by Richardson S. Waring, the founder of the 
company, prior to its organization. The reputation of the company 
for high-class manufacture is well established. Its departments in- 
clude copper wire, weatherproof wires and cables, rubber-insulated 
wires and cables, and both paper and rubber-insulated lead-covered 
cables for telephone, telegraph, electric light and power service; 
and the favorable location of its factories at Perth Amboy, N. J., 
Pittsburg, Pa., and Oakland, Cal., with its strong financial condi- 
tion, places it in a most favorable position to handle a large business 
in its various lines. 
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THE FIRE AT BALTIMORE. 

The city of Baltimore (Md.) has been visited by a conflagra- 
tion paralleled but few times in the history of the world. Acre 
after acre of splendid business buildings have been swept away, 
but with admirable resolution the city is already planning a re- 
construction and reorganization. Foremost in the army of re- 
habilitation are the tdlegraph, telephone and light and power 
companies, upon Which so much rests in the way of public service. 
In an incredibly short priod of time blocked avenues of com- 
munication were reopened, and this resourcefulness and energy 


are worthy of all praise. 


ELECTRIC CAR CONTROLLERS. 

The movements of every electric car are controlled by 
two mechanisms—the electric controller and the brake mech- 
anism. The former governs the starting and running of the car, 
and the latter brings it to a stop or prevents the car from getting 


bevond control on down grades. 


Need for Starting Resistance. 

The electric controller of to-day differs greatly from the 
types first put into use, so far as its construction and operation 
are concerned, but it utilizes the same controlling principles. 
The motor equipment of any car can move that car at a certain 
definite speed, depending, of course, upon the weight of the 
car and the character of the track, and also depending upon the 
electrical pressure supplied by the trolley wire or the conductors 
from which power is taken. If a car is running at a speed 
lower than the normal the motors will draw from the trolley wire 
a larger current than taken by them at the normal speed, and 
this larger current speeds up the car until it reaches its steady 
velocity. The greater the difference between the speed at which 
the car is moving and this normal speed, the larger will be the 
current drawn from the wire, and the greater the effort of the 
motors to speed up; consequently, when a car is standing still, 
the motors would draw such a current from the trolley wire 
that the car would be started forward violently, with great dis- 
comfort to all on board, and probably the safety devices in- 
stalled to prevent excessive currents from passing through the 
motors would operate, and cut off the supply. To prevent this 
effect, starting resistances are used. These are connected in 
the electrical circuit, so that the current taken by the motors must 
pasa through them; and as by offering a resistance to the flow 
of current they prevent this from reaching exeessive values, 
the car will thus be allowed to start easily. As the car starts, 
the resistances are cut out by the motorman until all are re- 


moved from the circuit and normal speed is attained. 


Cutting out Starting Resistance. 

In the early car equipments these resistances were usually 
built up of coils of iron wire, and by means of an arm traveling 
over a number of metallic contacts, each contact being con- 
nected to some point of the wire, the latter was cut out very 
gradually. To-day such gradual starting is not thought neces- 
sary, and the resistance is usually divided into two or three 
sections and is removed in as many motions of the controller, 
the controller being the improved form of apparatus for making 
the contacts necessary for cutting out the starting resistance. 
The controller is also made use of to make the necessary changes 
in connections of the motors, in order that the direction of motion 
of the car may be reversed. This controller consists of a vertical 


spindle, on which is mounted a series of cylinders carrying 
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brass strips, which, when the controller handle is turned, come 
into contact with brass springs mounted on the back of the con- 
troller case, these springs being connected to the wires running 
to the motors, to the starting resistance, to the trolley pole, 
and one to some point of the truck, so as to make metallic con- 
tact through the wheels with the running rails. On turning the 
controller handle different combinations of motors and resist- 
ances are made, in sequence until the two motors are connected 
directly between the trolley wire and the running rail. 


Series Parallel Control. 

Since, as stated above, the speed of a car varies with the 
electrical pressure applied, where two motors are mounted on one 
car, current may be made to pass, first through the one motor, 
and then through the second. In this way each motor receives 
only one-half of the total electrical pressure, and the car, there- 
fore, will run at but half speed. This arrangement is extremely 
advantageous for cars moving through city streets, and less 
energy is wasted if a car be started with the motors first in this 
arrangement, and then, after it has come up to half speed, 
they be connected so that each will receive the full pressure. 
This is what is known as the series parallel control. 


Multiple Unit Train Control. 

This method of controlling cars is very effective and reliable 
for single cars; but when heavy trains, moved by powerful 
motors, are to be operated, it is difficult to handle, in a device 
of this description, the heavy currents taken by the motors in 
operation. Moreover, it would not be easy to adapt such a device 
to controlling motors on more than one car at atime. A number 
of years ago the necessity for accomplishing this was recognized, 
and as a result the several so-called multiple unit train control 
systems have been developed. These operate in various ways, 
but they all make use of the same principle—that is, the motor- 
man or engineer does not operate directly the device for making 
the necessary changes in the electrical connection, but, by moving 
the controller handle in the cab, he causes the necessary connec- 
tions to be made elsewhere on the car. This controlling appa- 
ratus may consist of a small electric motor or electro-magnets, 
or of a compressed-air device, and the arrangement is always 
such that connections may be made between the several cars of 
a train, so that the movement of the controller handle in any 
one cab causes corresponding connections to be made in the 
motor circuit of each car, and the train moves forward as a unit. 
The motorman, then, does not operate the controlling apparatus 
of the train any more than he applies the brakes by hand. In 
the latter case he controls the air which applies the brakes, and 
in the former he controls an electric circuit or an air pipe which 
makes the necessary electrical connections. This method of 
control has many advantages. The cars may be operated singly 
or in trains, the difficulty of handling large currents in switch- 
ing devices is minimized, all wires carrying heavy currents are 
kept beneath the car and the motor cars may be placed as far 
apart as desired and the propelling effort distributed throughout 
the train—a method of moving trains which has some distinct 


advantages over the one large locomotive. 
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THE ACTION OF THE ELECTROLYTIC RECTIFIER. 

An interesting apparatus, which has attracted some little 
attention of late, is the so-called electrolytic rectifier. This de- 
vice depends for its action upon the peculiar behavior of alumi- 
num when used as the anode of an electrolytic cell, when it acts 
as if it formed an electric check valve, allowing current to enter 
it from the solution, but preventing all but a small current 
This 
action has been known for some time. It was observed by Buff 


from passing into the solution from the plate itself. 


as early as 1875, and received more or less attention from 
physicists until 1897, when its use to rectify alternating currents 
was suggested by Pollak and by Gratz, the latter proposing an 
arrangement of four cells connected in a rectangle, which 
allowed both halves of an alternating-current wave to be utilized. 
Others have since worked upon the problem, and there are to-day 
several rectifiers on the market which employ this principle. 
Various solutions may be used such as the carbonates and 
phosphates of sodium or ammonium and salts of certain organic 
acids. 

Theories of the Phenomenon. 

But while the actual behavior of aluminum used in this way 
has ‘been investigated pretty thoroughly, there is a difference of 
opinion respecting the actual process by which the action takes 
place. In 1877 Beetz investigated the matter, and concluded 
that the aluminum became coated with a layer of hydroxide. 
This was supposed to be a non-conductor, and to insulate the 
plate from the electrolyte. Upon reversing the current, thia 
hydroxide coating is wholly or partially destroyed, and the 
current is allowed to pass to the plate. Oberbeck and Streintz, 
considering the film on the aluminum plate to be a non-con- 
ductor, thought it possible that the plate and the solution formed 
a condenser. In fact a fairly satisfactory condenser may be made 
by means of two aluminum plates immersed in a suitable elec- 
trolyte. Dr. Guthe, from his experiments, was led to believe 
that the behavior of the plate was due to a film of gas on the - 
anode, which adhered to the plate, insulating it from the solu- 
tion; but, upon reversal of the current, this gas combined with 
the hydrogen liberated, and allowed the current to reach the 


plate. 


A Recent Investigation. 

A recent contribution to this subject has been made by Mr. 
S. R. Cook, of Columbus, Ohio. The theories advanced seeming 
unsatisfactory to him, he undertook a careful investigation, and 
publishes the results of the first part of his work in the Physical 
keview for January. Mr. Cook’s experiments consisted in meas- 
uring the applied voltage, the current flowing, and the counter- 
electromotive force developed at the surface of the plate. He 
found that within certain limits of temperature and applied 
voltage, the counter-electromotive force amounted to eighty-five 
to ninety-five per cent of the applied. There was found to be a 
critical voltage; for, if this were exceeded, the counter-electro- 
motive force decreased and the current increased rapidly. This 
critical value depends upon the temperature, decreasing with an 
increase of temperature. At higher voltages the whitish coating 
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on the aluminum plate changes to a dark crystalline substance, 
having the appearance of corundum. If the high pressure is 
maintained for a considerable time, this coating is apparently 
dissolved by the solution. The effect of higher temperatures 
is to allow a greater current to pass through the apparatus. In 
all cases there is a slight current—which may be called leakage 
current—which passes from the aluminum plate into solution, 
and this current increases rapidly with high temperatures, de- 


priving the cell of its value as a rectifier. 


Mr. Cook’s Conclusion. 

The author’s work leads him to the conclusion, that the action 
of aluminum is not dependent upon the coating of hydroxide 
Nor does 


he think that it is due to a film of gas operating in the same way 


formed on its surface acting as a high resistance. 


He believes that the coating formed, while not being an insula- 
tion in the sense of protecting the plate completely from the 
electrolyte, is, nevertheless, a poor conductor and is impervious 
to the anions; and as these radicals can not reach the plate, they 
accumulate at the surface of the coating, and thus set up a 
counter-electromotive force. Upon reversal of the current, the 
cathion readily passes to the plate, allowing the current to flow. 
The effect of high voltages, Mr. Cook believes, is to leave open- 
ings through which the cathions may penetrate to the aluminum. 
High tenrperatures also affect this coating, with the same result. 
In other words, Mr. Cook attributes the rectifying action, not 
to condenser action, nor to the formation of an insulating coat- 
ing, but to an effect which may be compared to the action of a 
semi-permeable membrane, allowing the cathions to pass freely 


but holding back the anions. 


RAISING THE EFFICIENCY OF POWER GENERATION. 

Every suggestion which promises at all to raise the efliciency 
of power generation deserves attention, and in this connection 
the suggestions made by Mr. E. C. Warren, in the Angineering 
Magazine for February, are interesting. Mr. Warren's plan for 
effecting economy in fuel consumption is to burn oi] under press- 
ure in a chamber, admitting for this purpose the necessary quan- 
tity of air, also under pressure. The combustion chamber is 
surrounded by water, to prevent radiation, and the products of 
combustion are mixed with the steam thus formed. In this 
way it is hoped to reduce the temperature of the resulting mixture 
to a point where it may be used in an engine which will not re- 
quire water-jackets. The varying demands upon the generator 
are to be taken care of by automatic governors, controlling the 
supply of oil and air; and the construction of the generator, as 


outlined, is simple, allowing of numerous r€finements for avoid- 


ing loss. The inventor believes that by this plan it should be 
possible to drive an engine similar to the steam engine, and he 
estimates that the efficiency of conversion obtained should be 
something like forty-five per cent. 


Advantages Sought by the Process. 

The aim here is to retain the advantages of the steam engine, 
but, by improving the method of obtaining gas under pressure, 
to raise the efficiency up to, or even surpass, that of the gas engine. 


ELECTRICAL REVIEW 


235 


In order to accomplish the former, gases are raised to a high tem- 
perature in an improved form of boiler or generator. By mixing 
the products of combustion with the steam, it is hoped to save 
much of the heat that formerly went up the chimney, and by 
mixing the steam with the gases, the temperature of the gases is 
to be lowered to a point where they may be used in a steam en- 
In the 
system proposed the great loss will take place at the engine 


gine cylinder without the addition of water-jackets. 


exhaust, and the point to be determined is, whether the heat 
carried away by the exhaust gases, is less than the loss taking 
place in the water-jacket of the gas engine. 


STEEL CARS FOR THE SUBWAY. 

The report that an order has been placed for 200 steel cars to 
be used in the New York subway has caused one of the New 
York daily papers to question whether the move is a wise one, 
and to raise several objections to the use of steel for this pur- 
pose. It is said that steel cars are noisy, that moisture condenses 
upon the inside, and that while in the event of an accident. ihe 
steel plates would not fly into splinters, they would crumple 
up and, as they could not be cut away with an axe, they would 
hinder rescue work. ‘These are all questions to be considered 
in the design of the cars, and should not be insurmountable, 
and much might tbe said both for and against the use of all 
steel cars. 

Effect of Car Body Being an Electrical Conductor. 

But to another objection to the use of steel car bodies which 
is put forward by the same paper as serious, exception may be 
taken, This is that the metal, being a conductor, may become 
alive from the partial or complete breakdown of the insulation of 
the electric wiring, and that this condition would be extremely 
We think 


our contemporary is unnecessarily apprehensive on this score. 


dangerous, if not fatal, to the occupants of the car. 


The steel body of the car will most certainly be metallically con- 
nected to the truck, and through the latter to the running rails. 
In other words, there will be an excellent electrical connection 
from the car body to the ground; and, therefore, it will be 
impossible for the former to have an electrical potential much, 
if anything, above that of the earth. Passengers will thus be 
protected from shocks due to contact between the metal car 
body and the electric wiring. 

Effect of Defective Insulation on Electric Wiring. 

What possibility there will be of electrical contact between 
the conducting wires and the steel body remains to be demon- 
strated. The wiring on the present cars is being put in in such 
a way as to prevent the cables from coming in contact with the 
car body; and if the latter be made of steel, even greater care, 
if possible, will be taken, because, should such contact take place, 
the effect would be what is technically known as a dead short- 
circuit, and certainly all circuit-breakers or other protective de- 
vices on the conductors feeding that section of the track on which 
the car is at the time of the accident would be opened. How 
satisfactory steel cars will prove can hardly be predicted, but 
so far as there being danger to, passengers from electrical shocks, 


there would seem to be no risk. 
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CALCULATION OF TRANSMISSION 
LINES. 


BY ALTON D. ADAMS. 


Calculations to determine the sizes of 
conductors for electric transmission lines 
are all based on the fundamental law dis- 
covered by Ohm, which is that the electric 
current flowing in a circuit at any instant 
equals the electric pressure that causes 
the current divided by the electric resist- 
ance of the circuit itself, or current = 
pressure + resistance. 

Substituting in this formula the units 
that have been selected because of their 
convenient sizes for practical use, it be- 
comes, amperes = volts + ohms, in which 
the ohm is simply the electrical resist- 
ance, taken as unity, of a certain stand- 
ard copper bar with fixed dimensions. 

The ampere is the unit flow of current 
that is maintained with the unit pressure 
of one volt between. the terminals of a 
one-ohm conductor. When this formula 
is applied to the computation of trans- 
mission lines the volts represent the elec- 
tric pressure that is required to force the 
desired amperes of current through the 
ohms of resistance in any particular line, 
and these volts have no necessary or fixed 
relation to the tetal voltage at which the 
line may operate. Thus, if the total 
voltage of a transmission system is 10,000, 
it may be desirable to use 500, 1,000 or 
even 2,000 volts to force current through 
the line, so that one of these numbers will 
represent the actual drop or loss of volts 
in the line conductors when the number 
of amperes that represents full load is 
flowing. As it is a law of every electric 
circuit that the rate of energy transforma- 
tion of electric energy to heat or work 
in each of its several parts is directly 
proportional to the drop of voltage there- 
in, it follows that a drop of 500 or 1,000 
or 2,000 volts in the conductors of a 
10,000-volt transmission Jine at full load 
would correspond to a power loss of five 
or ten or twenty per cent, respectively. 
Any other part of 10,000 volts might be 
selected in this case as the pressure to 
be lost in the line. Evidently no formu- 
la can give the number of volts that should 
be lost in line conductors at full load for 
a given power transmission, but this num- 
ber must be decided on by consideration of 
the items of line efficiency, regulation and 
the ratio of the available power to the 
required load. 

Having decided on the maximum loss 
of volts in the line conductors, and know- 
ing the full voltage of operation, the 
power and consequently the number of am- 
peres delivered to the line at maximum 
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Joad, the resistance of the conductors may 
then be calculated by the formula, am- 
peres = volts + ohms. Thus, if the 
proposition is to deliver 2,000,000 watts 
or 2,000 kilowatts to a two-wire transmis- 
sion line with a voltage of 20,000, the am- 
peres in each wire must be represented by 
2,000,000 + 20,000 = 100. With a drop 
of ten per cent or 2,000 volts, in the two 
line conductors, their combined resistance 
must be found from, 100 = 2,000 + ohms, 
and the ohms are therefore twenty. If 
the combined length of the two conductors 
is 200,000 feet, corresponding to a trans- 
mission line of a little under twenty miles, 
the resistance of these conductors must 
be 20 + 200 = 0.1 ohm per 1,000 feet. 
From a wire table it may be seen that a 
No. 1/0 wire of copper, B. & N. gauge, 
with a diameter of 0.3249 inch, has a 
resistance of 0.1001 ohm per 1,000 feet 
at the temperature of ninety degrees 
Fahrenheit, a little less at lower tempera- 
tures, and -is thus the required size. 


Obviously, the resistance of twenty ohms- 


is entirely independent of the length of 
the line, all the other factors being con- 
stant, and wires of various sizes will be 
required for other distances of transmis- 
sion. 

It is often convenient to find the area 
of cross-section for the desired transmis- 
sion conductor instead of finding its re- 
sistance. This can be done ‘by substi- 
tuting in the formula, amperes = volts + 
ohms, the expression for the number of 
ohms in any conductor, and then solving 
as before. 

Electrical resistance in every conductor 
varies directly with its length, inversely 
with its area of cross-section, and also 
has a constant factor that depends on the 
material of which the conductor is com- 
posed. This constant factor is always the 
same for any given material, as pure iron, 
copper or aluminum, and is usually taken 
as the resistance in ohms of a round wire 
one foot long and 0.001 inch in diameter, 
of the material to be used for conductors. 
Such a wire is said to have an area in 
cross-section of one circular mil, because 
the square of its diameter taken as unity 
is still unity, that is, 1 x 1 = 1. In like 
manner, for the convenient designation of 
wires by their areas of cross-section, each 
round wire of any size ia said to have 
an area in circular mils equal to the 
square of its diameter measured in units 
of 0.001 inch each. Thus, a round wire 
of 0.1 inch diameter has an area of 100 
x 100 = 10,000 circular mils, and a 
round wire one inch in diameter has an 
area of 1,000 x 1,000 = 1,000,000 circu- 
lar mils. The circular mils of a wire do 
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not express its area of cross-section in 
terms of square inches, but this is not 
hecessary since the resistance of a wire 
of one circular mil is taken as unity. 
Obviously, the areas of all round wires 
are to each other as are their circular 
mils, 

From the foregoing it may be seen that 
the resistance of any round conductor is 
represented by the formula, ohms = / x 8 
= circular mils, in which J represents the 
length of the conductor in feet, s is the 
resistance in ohms of a wire of the same 
material as the conductor but with an area 
of one circular mil and a length of one 
foot, and the unknown circular mils are 
those of the required conductor. Sub- 
stituting the quantity, lx s+circular mils, 
for ohms in the formula, amperes = 
volts + ohms, the equation, amperes = 
volts = (7x8 + circular mils), is obtained, 
and this reduces to circular mils=amperes 
x l X 8+ volts. For any proposed trans- 
mission all of the quantities in this for- 
mula are known, except the desired cir- 
cular mils of the line conductors. The 
constant quantity s is about 10.8 for cop- 
per, but is conveniently used as eleven in 
calculation, and this allows a trifle for 
the effects of impurities that may exist 
in the line wire. 

The case above considered, where 2,000 
kilowatts were to be delivered to a trans- 
mission line at 20,000 volts, and a loss 
of 2,000 volts at full load was allowed in 
the line conductors, may now be solved 
by the formula for circular mils. Taking 
the resistance of a round copper wire 
0.001 inch in diameter and one foot long 
as eleven ohms, and substituting the 100 
amperes, 2,000 volts and 200,000 feet of 
the present case in the formula, gives cir- 
cular mils = (100 x 200,000 x IL) + 
2,000 = 110,000. The square root of 
this 110,000 will give the diameter of a 
copper wire that will exactly meet the con- 
ditions of the case, or the more practical 
course of consulting a table of standard 
sizes of wire will show that a No. 1/0 
B. & S. gauge, with a diameter of 0.3249 
inch, has a cross-section of 105,500 circu- 
lar mils, or about five per cent less than 
the calculated number, and is the size 
nearest to that wanted. As this No. 
1/0 wire will give a line loss at full load 
of about 10.5 per cent, or only one-half 
of one per cent more than the loss at first 
selected, it should be adopted for the line 
in this case. 

The formula just made use of is per- 
fectly general in its application, and may 
be applied to the calculation of lines of 
aluminum or iron or any other metal just 
as well as to lines of copper. In order 
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to use the formula for any desired metal, 
it is necessary that the resistance in ohms 
of a round wire of that metal one foot 
long and 0.001 inch in diameter be known 
and substituted for s in the formula. This 
resistance of a wire one foot long and 
0.001 inch in diameter is called the specific 
resistance of the substance of which the 
wire is composed. For pure aluminum 
this apecific resistance is about 17.7, for 
soft iron about sixty and for hard steel 
about eightv ohms., The use of these 
values for s in the formula will therefore 
vive the areas in circular mils for wires 
of these three substances, respectively, for 
any proposed transmission line. In the 
same way the specific resistance of any 
other metal or alloy, when known, may 
be applied in the formula. 

The foregoing calculations apply ac- 
curately to all two-wire circuits that carry 
continuous currents, whether these cir- 
cuits operate with constant current, con- 
stant pressure or with pressure and cur- 
rent both variable. Where circuits are to 
carry alternating currents, certain other 
factors may require consideration. Al- 
most all transmissions with alternating 
currents are carried out with three-phase, 
three-wire, or two-phase, four-wire, or 
single-phase, two-wire circuits. Of the 
entire number of such transmissions, those 
with the three-phase, three-wire circuits 
are in the majority, next in point of num- 
bers come the two-phase transmissions, and 
lastly a few transmissions are carried out 
with single-phase currents. The voltage 
of a continuous-current circuit, by which 
the power of the transmission is computed, 
and on which the percentage of line loss 
is based, is the maximum voltage operat- 
ing there, but this is not true for circuits 
carrving alternating currents. Both the 
volts and amperes in a circuit carrying 
alternating current are constantly varying 
between maximum values in opposite di- 
rections along the wires. It follows from 
this fact that both the volts and amperes 
drop to zero as often as they rise to a 
maximum. It is fully demonstrated in 
books on the theory of alternating cur- 
rents, that with certain ideal construc- 
tions in alternating generators, and cer- 
tain conditions in the circuits to which 
they are connected, the equivalent, or, as 
they are called, the virtual values of the 
constantly changing volts and amperes 
in these circuits are 0.707 of their re- 
spective maximum values. Or, to state 
the reverse of this proposition, the maxi- 
mum volts and amperes, respectively, in 
these circuita rise to 1.414 times their 
equivalent or virtual values. These re- 
lations between maximum and virtual 
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volts and amperes are subject to some 
variations with actual circuits and gen- 
erators, but the virtual values of these 
factors, aa measured by suitable volt and 
ampere-incters, are important in the de- 
sign of transmission circuits, rather than 
their maximum values. When the volts 
or amperes of an alternating circuit are 
mentioned, the virtual values of these fac- 
tors are usually meant unless some other 
value is specified. Thus, as commonly 
stated, the voltage of a single-phase cir- 
cuit is the number of virtual volts be- 
tween its two conductors, the voltage of a 
two-phase circuit is the number of virtual 
volts between each pair of its four con- 
ductors, and the voltage of a three-phase 
circuit is the number of virtual volts be- 
tween either two of its three conductors. 

Several factors not present with con- 
tinuous currents tend to effect the losses 
in conductors where alternating currents 
are flowing, and the importance of such 
effects will be noted later. In spite of 
such effects. the formule above discussed 
should be applied to the calculation of 
transmission lines for alternating cur- 
rents, and then the proper corrections of 
the results, if any are necessary, should 
be made. With this proviso as to corree- 
tions, the virtual volts and amperes of 
circuits carrying alternating currents may 
be used in the formule in the same way 
as the actual volts and amperes of con- 
tinuous current circuits. Thus, reverting 
to the above example, where 2,000 kilo- 
watts was to be delivered at 20,000 volts 
to a transmission line in which the loss 
was to be 2,000 volts, the kilowatts should 
be taken as the actual rate of work repre- 
sented by the alternating current, and the 
volts named as the virtual volts on the line. 
The virtual amperes will now be 100, as 
were the actual amperes of continuous 
current, and the size of line conductor 
for a single-phase alternating transmis- 
sion will therefore be 1/0, the same as for 
the continuous current line. If the trans- 
mission is to be carried out on the two- 
phase four-wire system, the virtual am- 
peres in each of these wires will be fifty 
instead of 100, as the power will be di- 
vided equally between the two pairs of 
conductors, and each of these four wires 
should have a cross-section in circular 
mils just one-half as great as that of the 
No. 1/0 wire. The required wire will 
thus be a No. 3 B. & S. gauge, of 52,630 
circular mils, this being the nearest stand- 
ard size. In weight the two No. 1/0 
wires, and the four No. 3 wires are almost 
equal, and they should be exactly equal 
to give the same loss in the single-phase 
and the two-phase lines. For a three-phase 


circuit. to make the transmission above 
considered, each of the three conductors 
should have an area just one-half as great 
as that of each of the two conductors for 
a single-phase circuit, the Joss remaining 
as before, and the nearest standard size of 
wire is again No, 3, as it was for the two- 
phase line. This is not a self-evident 
proposition, but the proof can be found 
in books devoted to the theory of the sub- 
jeet. From the foregoing it is evident 
that while the single-phase and two-phase 
lines require equal weights of conductors, 
all other factors being the same, the 
weight of conductors in the three-phase 
line is only seventy-five per cent of that 
in either of the other two. Neglecting 
the special factors that tend to raise the 
size and weight of alternating-current cir- 
cuits, the single-phase and two-phase lines 
require the same weight of conductors aa 
does a continuous current transmission of 
equal power, voltage and line loss. It 
should be noted that in each of these cases 
the factor l in the formula for circular 
mils denotes the entire length of the pair 
of conductors for a continuous current 
line, or double the distance of the trans- 
mission with either of the alternating-cur- 
rent lines. | 

Having found the circular mils of any 
desired conductor, its weight per 1,000 
feet can be found readily in a wire table. 
In some cases it is desirable to calculate 
the weight of the conductors for a trans- 
mission hne without finding the circular 
mils of each, and this can be done by a 
modification of the above 
wire of 1,000,000) circular mils 
weighs nearly 3.03 pounds per foot of its 


formula. A 
Copper 


length, and the weight of any copper wire 
mav therefore be found from the formula, 
pounds = (circular mils X 3.03 x /) + 
1,000,000, In which pounds indicates the 
total weight of the conductor, Z, its total 
length, and the circular mils are those of 
its cross-section. This formula reduces to 
the form, circular mils = (1,000,000 x 
pounds) + (3.03 x 7), and if this value 
for circular mils is substituted in the 
formula above given for the cross-section 
of any wire, the result is (1.000,000 x 
pounds) + (3.03 X l) = (l x amperes 
x 11) + volts. Transposition of the 
factors in this last equation brings it to 
the form, pounds = (3.03 x ? X am- 
peres xX 11) + (1,000,000 x _ volts), 
which is the general formula for the total 
weight of copper conductors when l, the 
length of one pair, the total amperes 
flowing, and the volts Jost in the eon- 
ductors are known for either a continuous 
current, a single-phase, or a two-phase 
four-wire line, 
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If the value of J, 200,000, of amperes, 
100, and of volts, 2,000, for the trans- 
mission above considered, are substituted 
in the formula for total weight, just 
found, the result is pounds = (3.03 
(200,000)? x 100 x 11) + (1,000,000 
xX 2,000), which reduces to pounds = 
66,660, the weight of copper wire neces- 
sary for the transmission with either con- 
tinuous, single-phase or two-phase cur- 
rent. With three-phase current the 
weight of copper in the line for this trans- 
mission will be seventy-five per cent of 
the 66,660 pounds just found. One or 
more two-wire circuits may be employed 
for the continuous current, or for the 
single-phase transmission, and if one such 
circuit is used the weight for each of the 
two wires is obviously 33,660 pounds. 
For a two-phase transmission two or more 
circuits of two wires each will be used, 
and in the ease of two circuits, if all four 
of the wires are of equal cross-section, as 
would usually be the case, the total weight 
of each is 16,830 pounds. If the trans- 
mission is made with one three-phase cir- 
cuit, the weight of each of the three wires 
is 16,830 pounds, and their combined 
weight, 50,490 pounds of copper... In each 
of these transmission lines the length of a 
single conductor in one direction is 100,- 
000 feet, or one-half of the Jength of the 
wires in a single two-wire circuit. For 
the two-wire line the calculated weight 
of each conductor amounts to 66,660 + 
200 = 333.3 pounds per 1,000 feet. For 
a two-phase four-wire line and also for a 
three-phase three-wire line, the weight of 
each conductor is 16,830 + 100 = 168.3 
pounds per 1,000 feet. On inspection of 
a table of weights for bare copper wires it 
may be seen that a No. 1/0 B. & S. gauge 
wire has a weight of 320 pounds per 1,000 
feet, and being much the nearest size to 
the calculated weight of 333 pounds 
should be selected for the two-wire cir- 
cuit. It may also be seen that a No. 3 
wire, with a weight of 159 pounds per 
1,000 feet, is the size that comes nearest 
to the caleulated weight of 168 pounds, 
and should therefore be employed in the 
three-wire, and the four-wire circuits, for 
two and three-phase transmissions. Either 
a continuous current, single-phase, two- 
phase or three-phase transmission line 
may of course be split up into as many 
circuits as desired, and these circuits may 
or may not be designed to carry equal 
portions of the entire power. In either 
case the combined weights of the several 
circuits should equal those above found, 
the conditions as to power, loss and length 
of line remaining constant. It will be 
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noted that the formule for the calcula- 
tion of the circular mils and for the 
weight of the conductors in the transmis- 
sion line, lead to the selection of the same 
sizes of wire, as they obviously should do. 

Several laws governing the relations of 
volts lost, length and weight of line con- 
ductors may be readily deduced from the 
above formule. Evidently the circular 
mils and weight of line conductors vary 
inversely with the number of volts lost in 
them, so that doubling this number of 
volts reduces the circular mils and weight 
of conductors by one-half. If the length 
of the line changes, the circular mils of 
the required conductors changes directly 
with it, but the weight of these conduc- 
tors varies as the square of their length. 
Thus, if the length of the line conductors 
is doubled, the cross-section in circular 
mils of each conductor is also doubled, 
and each conductor is therefore four times 
as heavy as before. Should the length of 
the conductors and also the number of 
volts lost in them be varied at the same 
rate, the circular mils of each conductor 
remain constant, and its weight increases 
directly with the distance of transmission. 
Thus with the same size of line wire, both 
the number of volts lost and the total 
weight are twice as great for a 100 as for 
a fiftv-mile transmission. If the total 
weight of conductors is to be held con- 
stant, then the number of volts Jost therc- 
in must vary as the square of their length, 
and their circular mils must vary inverse- 
lv as the length. So that if the length 
of a transmission line is doubled, the cir- 
cular mils for conductors of constant 
weight are divided by two, and the volts 
lost are four times as great as before. 
Each of these rules assumes that the watts 
and voltage delivered to the line are con- 
stant. 

The above principles and formula ap- 
ply to the design of transmission lines for 
cither continuous or alternating currents, 
but where the alternating current is em- 
ployed certain additional factors should 
be considered. One of these factors is 
inductance, by which is meant the coun- 
ter-electromotive force that is always pres- 
ent and opposed to the regular voltage in 
an alternating-current eirenit. One effect 
of inductance is to cut down the voltage 
at that end of the line where the power 
is delivered to a substation, just as is also 
done by the ohmic resistance of the line 
conductors. Between the loss of voltage 
due to line resistance and the loss due to 
inductance, there is the very important 
difference that the former represents an 
actnal conversion of electrical energy into 
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heat, while the latter is simply the loss of 
pressure without any material decrease in 
the amount of energy. While the loss of 
energy in a transmission line depends di- 
rectly on its resistance, the loss of press- 
ure due to inductance depends on the di- 
ameter of conductors without regard to 
their resistance, on the length of the cir- 
cuit, the distance between the conductors, 
and on the frequency or number of cycles 
per second through which the current 
passes. As a result of these facts, it is 
not desirable or even practicable to use 
inductance as a factor in the calculation 
of the resistance or weight of a transmis- 
sion line. On transmission lines, as ordi- 
nartly constructed, the loss of voltage due 
to inductance generally ranges between 
25 and 100 per cent of the number of 
volts lost at full load because of the re- 
sistance of the conductors. This loss 
through inductance may be lowered by 
reducing the diameter of individual wires, 
though the resistance of all the circuits 
concerned in the transmission remains the 
same, by bringing the wires nearer to- 
gether and by adopting smaller frequen- 
In practice the volts lost through 
inductance are compensated for by operat- 
ing generators or transformers in the 
power plant at a voltage that ensures the 
delivery of energy in the receiving sta- 
tions at the required pressure. Thus. in 
a certain case, it mav be desirable to trans- 
mit energy with a maximum loss of ten 
per cent in the line at full load, due to 
the resistance of the conductors, when 
the effective voltage at the generator end 
of the hne is 10,000, so that the pressure 
at the reeeiving station will be 9.000 volts. 
If it appears that the loss of pressure due 
to inductance on this line will be 1,000 
volts, then the gencrators should be oper- 
ated at 11,000 volts, which will provide 
for the loss of 1,000 volts by inductance, 
leave an effective voltage of 10,000 on the 
line, and allow the delivery of energy at 
the substation with a pressure of 9,000 
volts, when there is a ten per cent loss of 
power due to the line resistance. 
Inductance not only sets up a counter- 
electromotive force in the line, which re- 
duces the voltage delivered to it by gen- 
erators or transformers, but also causes a 
larger current to flow in the line than is 
indicated by the division of the number 
of watts delivered to it by the virtual 
voltage of delivery. The amount of cur- 
rent increase depends on both the induc- 
tance of the line itself and also on the 
character of its connected apparatus. In 
a svstem with a mixed load of lamps and 
motors there is quite certain to be some 
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inductance, but it is very hard to pre- 
determine its exact amount. Experience 
with such systems shows, however, that 
the increase of line current due to induc- 
tance is often not above five and usually 
less than ten per cent of the current that 
would flow if there were no inductance. 
To provide for the flow of this additional 
current, due to inductance, without an in- 
crease of the loss in volts because of ohmic 
resistance, the cross-section of the line 
conductors must be enlarged by a per- 
centage equal to that of the additional 
current. This means that in an ordinary 
case of a transmission with either single, 
two or three-phase alternating current, the 
circular mils of each line wire, as com- 
puted by the formule above given, should 
be increased by five to ten per cent. Such 
increase in the cross-section of wires of 
course carries with it a like rise in the 
total weight of the conductors for the 
transmission. If wire of the cross-section 
computed with the formule is employed 
for the alternating-current transmission, 
induetance in an ordinary case will raise 
the assumed line loss of voltage and 
power by five to ten per cent of what it 
would be if no inductance existed. Thus, 
with conductors calculated by the formu- 
le for a power loss of ten per cent at 
full load, inductance in an ordinary case 
would raise this loss to somewhere bce- 
tween 10.5 and eleven per cent. As a 
rule it may therefore be said that induc- 
tance will seldom increase the weight of 
line conductors, or the loss of voltage and 
power therein, by more than ten per cent, 
while the usual figures are less than this. 

When an alternating current flows 
along a conductor its density is not uni- 
form in all parts of each cross-section, 
but the current density is least at the 
centre of the conductor, and increases to- 
ward the outside surface. This unequal 
distribution of the alternating current 
over each cross-section of a conductor 
through which it is passing increases with 
the diameter or thickness of the conduc- 
tor, and with the frequency of the alter- 
nating current. By reason of this action 
the ohmic resistance of any conductor is 
somewhat greater for an alternating than 
for a continuous current, because the full 
cross-section of the conductor can not be 
utilized with the former current. For- 
tunately, the practical importance of this 
unequal distribution of alternating cur- 
rent over each cross-section of its con- 
ductor is usually slight, so far as the sizes 
vf wires for transmission lines are con- 
cerned, because the usual frequencies of 
current and diameters of conductors con- 
cerned are not great enough to give the 
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effect mentioned a large numerical value. 
Thus, sixty cycles per second is the high- 
est frequency commonly emploved for the 
current on transmission lines, and these 
lines seldom contain conductors larger 
than a 4/0 wire of B. & S. gauge. With a 
wire of this size, and the current fre- 
quency named, the increase in the ohmic 
resistance for alternating over that for 
continuous current does not reach one- 
half of one per cent. 

Having calculated the circular mils or 
weight of a transmission line by the fore- 
going formule, it appears that the only 
material increase of this weight required 
by the use of alternating current is that 
due to inductance. This increase can not 
be calculated exactly beforehand because 
of the uncertain elements in future loads, 
but experience shows that it is seldom 
more than ten per cent of the calculated 
size or weight of conductors. 


An Electrolytic Rectifier and 
Interrupter. 

At the recent meeting of the North- 
western Electrical Association a communi- 
cation was received from W. B. Churcher, 
describing the Churcher alternating-cur- 
rent rectifier. 

‘This device consists of a single jar con- 
taining two aluminum electrodes and one 
electrode of platinum or other inactive 
material. The alternating current in the 
rectifier is supphed to the two aluminum 
plates from the secondary terminals of 
a transformer, and the converted uni-di- 
rectional pulsating current is drawn from 
the inactive electrode, and a terminal 
tapped in at the middle of the secondary 
winding of the transformer. This ar- 
rangement rectifies both half waves of the 
alternating current. 

In operation the central tap of the 
transformer is the positive terminal of the 
direct-current side, current passing from 
this point to the motor or other apparatus 
to be supplied, and thence to the inactive 
electrode in the cell. Used in this way, 
the direct-current voltage is limited to 
about seventy, being about half that of 
the alternating potential applied to the 
cell. The latter is found not to operate 
well with voltage of more than 150 be- 
tween the two aluminum plates. To ob- 
tain higher voltages, two or more cells may 
be connected in series. The voltage on 
the direct-current side mav be controlled 
advantageously by the use of an adjustable 
inductance on the alternating-current 
side. 

By constructing a rectifier of this type 
with small aluminum electrodes, the ap- 
paratus behaves as an interrupter, as well 
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as a rectifier. It is said that the in- 
terrupted direct currents obtained in this 
way are very effective for operating Reent- 
gen-ray apparatus. 


> 
The Race Meet of the American 
Power-Boat Association. 

A race will be held under the auspices 
of the American Power-Boat Association 
on Decoration Day, May 30, 1904, open 
to all boats whose owners are members 
of clubs which are enrolled in the asso- 
ciation. All classes, which include 
naphtha, steam, electric and kerosene 
types, with a length not less than thirty- 
five feet and a water line not less than 
twenty-five feet are eligible. The course 
for the smaller classes will be confined 
to the waters of Manhassett Bay, making 
a start from the Manhasset Bay club- 
house, Long Island Sound. The course 
for the larger boats will be from the 
same starting line, out into the sound and 
return. 

On June 23, 24 and 25, the first match 
for the American Power-Boat Association 
challenge cup for power boats will be 
held. The course will be from a starting 
line in the Hudson river, off the Colum- 
bia Yacht club-house, at Eighty-sixth 
street and Riverside Drive, borough of 
Manhattan, New York, and around a 
stake boat anchored up the Hudson river 
not more than twenty miles above the 
starting line, and return. The entries 
for this challenge cup race are the same 
as those mentioned for the race on May 
30. 

Mr. Anson B. Cole, Manhasset Bay 
Yacht Club, 63 Wall street, is the chair- 
man of the committee on challenge cup. 
Transactions of the American So- 

ciety of Mechanical Engineers. 

Vol. xxiv of the transactions of the 
American Society of Mechanical Engi- 
neers contains the proceedings of the 
forty-sixth meeting, held in New York 
city, December 2 to 5, 1902, and the 
forty-seventh meeting, held in Saratoga, 
N. Y., June 23 to 26, 1903. This is a 
bulky volume of over 1,500 pages, and 
contains fifty papers. Among those of in- 
terest to electrical engineers are the fol- 
lowing: “Alternating-Current Motors for 
Variable Speed,’ by W. I. Slichter; 
“Rational Train Resistance Formula,” by 
J. B. Blood; “Steam Turbine from an 
Operating Standpoint,” F. A. Waldron; 
“The Use of a Surveying Instrument for 
Machine Shop Practice,” C. C. Tyler; 
“Water and Heat Consumption of a Com- 
pound Engine at Various Powers,” D. S. 
Jacobus; “Flywheel Capacity for Engine- 
Driven Alternators,” W. I. Slichter. 
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Mechanical and Electrical Equipment of the Sackett & Wilhelms 
Lithographing and Printing Company. 


PART II—ELECTRICAL. 

URRENT is generated at sufficiently 
above 230 volts to give that press- 
ure at the power and lighting out- 

lets. From the generators the leads and 
field wires are carried to the switchboard 
in separate pipe conduits under the floor. 
The dynamo leads are of stranded copper 
with rubber and braid covering and pro- 
tected by a lead sheathing three-thirty- 
seconds of an inch thick. They are pro- 
portioned for a current-carrying capacity 
allowing a drop of not more than one 
volt between the generators and the dy- 
namo switch lugs when running at full 
load. Two extra sets of conduit are in 
place to connect the future generators to 
the panels which will be added to the 
switchboard at that time. The current 
for power is distributed on a two-wire 
system and that for lighting on a three- 
wire system, a seven and one-half-kilo- 
watt balancing transformer being used to 
equalize the load on the two sides. A 115- 
volt pressure is also used for charging 
the storage batteries on the electric auto- 
mobile delivery wagons, a separate eleven- 
kilowatt balancer being used for that pur- 
pose. 

The provision for the charging of the 
automobiles is a unique and interest- 
ing one. It is so arranged that from 
one to four automobiles may be charged 
at one time, any or all of which may 
be either in the stable or the court- 
yard, or part may be in one place 
and part in the other. This is made pos- 
sible by the provision of four charging 
circuits, each having two terminals, one 
in the barn and one in the courtyard, but 
as connection is made by a double-throw 
switch, only one is active at a time. The 
charging switchboard is located near the 
fireproof vault in the basement. It is of 
marbleized slate one and one-half inches 
thick and has two panels each thirty 
inches wide by seventy-two inches high. 
The equipment on the two panels is simi- 
lar and symmetrically arranged with re- 
spect to each other, the only difference 
between the two being that one has a volt- 
meter with a six-circuit switch and the 
other has an ammeter with a four-circuit 
switch. By means of the meter switches 
the pressure and current in any of the 
four charging circuits may be measured, or 
the voltmeter may be placed across either 
leg of the three-wire system to test its 
balance. The two-pole switches at the 


top of the panels control the two sides 
of the system, and the remainder of the 
equipment is in quadruplicate, one set 
serving each of the four charging circuits 
and including a 100-ampere fused double- 
throw switch, a single-pole circuit-breaker 
arranged to trip at underload as well as 
overload to automatically open the cir- 
cuit when charging at too high a rate, a 
Cutler-Hammer charging rheostat to 
regulate the amount of current as the 
charging proceeds, and a signal lamp to 


and lighting, each consisting of a posi- 
tive, negative and an equalizer bar. 
These may be connected together by a 
“throw-over” switch or either set may be 
connected to any one or more of the gen- 
erators. To allow for the latter a double- 
throw, three-pole dynamo and equalizer 
switch is each generator 


panel, the rest of the equipment consist- 


installed on 


ing of a circuit-breaker in each lead, both 
connected together so that one will trip 
the other, a field rheostat, a voltmeter, an 
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indicate to an attendant that there is an 
automobile being charged. 

A view of the main switchboard, which 
is of gray Knoxville marble twenty-one 
feet four inches long by seven feet high, 
is shown. At present there are eight 
panels which, from right to left, are as 
follows: one for each of the two-kilowatt 
generators, one for the seventy-five-kilo- 
watt and one for the twenty-five-kilowatt 
generators ; a panel for the two balancers ; 
a distributing panel for the lighting sys- 
tem, and two power distributing panels. 
Separate bus-bars are provided on the 
back of the generator panels for power 


ammeter, and a radial voltmeter switch 
to connect the meter with any machine at 
will. By means of this switch the at- 
tendant starting up a generator may com- 
pare its voltage with that of the other 
machines before throwing it in and may 
do so without moving away from the 
panel. 
meters, one in each side of the lighting 
system; two starting boxes, one for each 
balancer, and the following switches: a 


The balancer panel has two am- 


double-pole , single-throw switch and a 
single-pole neutral switch for each bal- 
ancer, an equalizer switch for the two 
balancers, a three-pole bus switch for the 
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eleven-kilowatt charging balancer and a 
two-pole switch controlling the lighting 
distribution from the seven and one-half 
kilowatt balancer. 


The lighting service panel contains 
thirty three-pole single-throw feeder 


switches arranged in six horizontal rows 
of five each. The general scheme assigns 
the vertical rows from left to right to the 
basement, first, second, third and fourth 
floors, and the horizontal rows from the 
bottom to the top, to certain sections. 
Since three of these sections are but two 


stories high, the two right-hand switches 
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hand switches and the top row for spares. 
It was not found feasible to adhere to this 
scheme strictly, a few special switches be- 
ing necessarily out of place; however, it 
assists the attendant in locating a switch 
quickly and as all are labeled there is no 
chance for a mistake. The areas of con- 
tact of the switch clips and blades are 
proportioned for a current density not 
exceeding eighty amperes per square inch. 
All fuses are of the D & W enclosed pat- 
tern with “tell-tales” to 
they are burned out. 


indicate when 
Those for the dy- 


namo and transformer panels are mounted 
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conduits crowded together where they 
start from the terminal board are con- 
cealed by a light removable sheet-iron 
casing, to avoid an otherwise disfiguring 
background for the switchboard. Twenty- 
five of the three-wire 
feeders, leading from the switchboard to 
the the 
lighting system, where three-wire panel 
boards are installed. Each panel board 
has a separate feeder, both being identi- 


conduits contain 


switch-distributing centres of 


fied by the same number and serving one 
section of one floor. The capacities of the 


feeders vary according to the number of 
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Two of 
these are now used for the lights in the 
lower section, the boiler house and the 


on the three top rows are extras. 


others are spare switches. ‘The switches 
on the power panels are all double-pole 
single-throw and have a similar arrange- 
ment to: that on the lighting panel, but 
extended over two boards. The first has 
five switches for each of three sections, 
with the top row of five for extras, and 
the second four rows of four switches each 


for three other sections, with the right- 


on the rear of their respective panels. 
The the feeder switches are 
mounted on a special one and one-half 
inch the 
rear of the switchboard, following an ar- 


fuses of 


terminal board on the wall at 
rangement corresponding with that of the 
switches, thus avoiding all confusion. 
The feeders from the board are taken 
in conduits under the floor to the termi- 
nal panel, thence in conduits along the 
walls, ceilings and pillars to the various 
power and lighting outlets. The mass of 


lights they supply, the smallest having a 
capacity of ten amperes, the largest 100, 
and the average, eight amperes. 

240- 
volt feeders for power service, which are 


There are twenty-one two-wire 
run from the switchboard to the several 
points where the two-wire power panel 
boards are installed. Here again a single 
feeder serves a single section, and is num- 
bered to correspond with the panel it 
The variation in the capacity 


of the feeders ranges from 100 to 320 


leads to. 
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amperes, the average being 190 amperes. 
The feeder conductors are stranded and 
have an extra heavy braided insulation for 
use in unlined conduits. They are pro- 
portioned to allow a drop in potential not 
to exceed five volts, when carrying full 
load current. 

The distributing boards are of marble- 
ized slate, one inch thick or over, accord- 
ing to the size. These are mounted in 
hardwood boxes, slate lined, fitted with 
swinging doors which are protected on 
the inside with sheei-iron coverings, and 
provided with lock and key. Each branch 
conductor has a double-pole copper knife 
switch with an enclosed fuse in each leg. 
The feeders enter at the bottom of the 
board, the bus-bars are vertical and the 
branch switches open and close horizon- 


ELECTRICAL REVIEW 


motor at present installed, with several 
spares for future additions. Like the 
feeders all branch circuits are run in un- 
lined conduits. Those carrying lighting 
circuits are run along the ceiling of the 
sections in which the outlets are located. 
Each of the conduits for the motor cir- 
cuits is carried from the power panel 
down through the floor and along the ceil- 
ing below to a point near the motor, where 
it is brought up through the floor and 
ends in a terminal box. The terminal 
boxes for plug receptacles and motor out- 
lets are of hardwood, slate lined and pro- 
vided with swinging doors hung on 
spring hinges. Lighting system terminal 
boxes are equipped with one fifty-ampere 
double-pole knife switch and one twenty- 
five-ampere receptacle, and motor outlet 
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tally. A typical arrangement and the 
method of mounting the power and light- 
ing boards’ dre illustrated in one of the 
half-tones. This shows a power panel on 
the left, with its two main bus-bars ex- 
tending up along the middle of the board, 
and a lighting panel on the right similar 
in arrangement, except that it has three 
vertical buses. 

The number of branch circuits leading 
from the lighting panels depends upon 
the amount of illumination demanded. 
Each one has a capacity of twenty-five 
amperes and supplies not more than ten 
sixteen-candle-power incandescent lights 
or two five-ampere are lights. The 
branch switches on the power panels are 
of either fifty or 100-ampere capacity, and 
are of a number to allow one for each 


boxes with one double-pole knife switch 
of a rating suited to the nominal full-load 
current capacity of the motor. 

As previously stated, the total number 
of incandescent lights supplied is about 
900 and are lights, 150. The power con- 
sumers include a total of sixty-six motors, 
aggregating 350 horse-power. Of these, 
sixty are of Crocker-Wheeler make; five, 
of General Electric, and one, of Milwau- 
kee. Thirty are of seven and one-half 
horse-power and the remainder range in 
size from five to one-half horse-power. 
These are variously employed in the driv- 
ing of grinding machines and bench saws ; 
bronzing, embossing and cutting machines 
and stitchers; type, job, litho and trans- 
fer presses; plate-graining machines, ink 
grinders, etc. The job and transfer 
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presses and some of the machines are 
group-driven, but- the type and litho 
presses and the greater part of the ma- 
chinery are driven individually. 

Among the illustrations will be found 
a number of individual machines which 
show excellent applications of motor drive 
for their class of machinery. Connections 
are mostly by belt for the reason that 
slipping is often of advantage in saving 
both the machines and their motors from 
shock in ordinary running and more seri- 
ous injury if anything goes wrong. The 
placing of the motor, as well as the meth- 
ods by which the drives have been ar- 
ranged, is especially to be commended. In 
all cases the saving of floor space has been 
made of second consideration to the plac- 
ing of the motors in easily accessible situ- 
wtions, and yet they are noticeably un- 
obtrusive and no menace to safety. Fair 
lengths between belt centres have been 
maintained, and large pulley diameters 
have been avoided by employing slow- 
speed motors. A feature that appeals to 
the orderly is the regularity with which 
similar machines have been located, as 
witnessed in the views of two lines of 
litho presses and one of type presses, 
shown with this and the preceding article. 
The most attractive side of this arrange- 
ment, however, is that it facilitates the 
handling of large quantities of work in 
a short time. In the matter of system, it 
may be said of all departments that thev 
are most admirably coordinated to work 
in harmony for the filling of orders with 
the least delay. 

The structural details of the building 
are due to the architect, Mr. C. H. P. 
Gilbert, of New York city, and the con- 
sulting engineer, Mr. Walter S. Timmis, 
of Brooklyn, who also acted as engineer 
for the mechanical and electrical features. 
Mr. Timmis is an expert on printing-press 
machinery, and remains on the grounds 
as the firm’s consulting engineer. Mr. 
Arthur G. Stone, of Brooklyn, was the 
supervising builder, directing the con- 
struction work, and the following con- 


tractors, all of New York, installed the 
work indicated: Messrs. Hatzel & Bueh- 
ler, the dynamo feeders and switchboard; 
Messrs. Weiderman & Conklin, the power 
and lighting circuits, and Messrs. Black- 
all & Baldwin, the motors. 


Report of the Chief of the Bureau 
of Navigation, Navy Department. 
The report of the chief of the bureau 

of navigation, navy department, for 1903, 


is devoted principally to an account of 
the distribution and services of various 
government vessels during the past vear. 
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AN ELECTRIC PUMPING STATION FOR 
THE KIMBERLEY MINES. 


BY EMILE GUARINI. 


An electric pumping station for the De 
Beers consolidated mines at Kimberley, 
South Africa, has been made by Mather 
& Platt. This consists of two centrifugal 
high-pressure pumps, coupled directly to 
two polyphase motors. 

In these improved pumps water enters 
the wheel from the centre, whereas in the 
simple pumps it enters from the two sides, 
symmetrically avoiding axial thrust. The 
water then passes through curved passages 
and is discharged tangentially at the 
periphery into a stationary case. ‘The lat- 
ter carries it to an annular chamber in 
the body of the pump, where the speed is 
converted into pressure. From this cham- 
ber the water is discharged into pipes, 
when the pump is simple, while in the 
multiple pumps it passes into the second 
chamber and into the third and so on. 
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preceding group, except that the power is 
one-half. 

The stator of the motor has eight poles. 
It is constructed of sheet iron, grooved 
for the conductors. The rotor has a defin- 
ite winding, with slip rings, arranged for 
short-circuiting. 

The arrangement for short-circuiting 
the rotor winding presents two important 
advantages: first, on starting, the current 
never exceeds half the normal current; 
and second, it avoids loss due to the 
brushes and resistances. This assures a 
high efficiency during starting and in 
operation. In virtue of the large diam- 
eter of the motor and the small number of 
poles, combined with the special form of 
slots, a high coefficient of power is ob- 
tained, even with relatively low output, 
although this result has not necessitated 
any sacrifice in the mechanical construc- 
tion. The air-gap is two millimetres in 
length. 

The efficiency is high, and the rise in 


THREE-PHASE INDUCTION Motor DRIVING CENTRIFUGAL PUMP. 


The Kimberley installation is double. 
The first unit consists of a centrifugal 
pump with four chambers, capable of rais- 
ing 1,000 gallons of water per minute 
to a total height of 320 feet. The body 
of the pump is of cast iron. The vanes, 
the guides and the wheel are all of steel. 

The pump is attached by a flexible 
coupling to a three-phase motor, fed from 
a fifty-cycle system at 220 volts. This 
motor develops 150 horse-power at 730 
revolutions per minute, but can develop, 
if necessary, ten horse-power additional. 
Starting is accomplished by liquid rheo- 
stats with electrodes of sheet iron. The 
second group is formed of a centrifugal 
pump with two chambers, capable of rais- 
ing 1,000 gallons of water per minute to 
a total height of 160 feet. It is driven 
through a flexible coupling by a three- 
phase motor of seventy-five horse-power, 
at 730 turns per minute, but the motor 
van develop eighty horse-power if need 
be. It is also started by means of a 
liquid rheostat, and is identical with the 


temperature is very small. The latter 
point is important where motors are used 
for long periods of time, and in places 
where the air is renewed slowly. It is 
necessary to obtain an excellent balance 
of the revolving parts, and the absence 
of vibration shows that this has been 
accomplished by these machines. 

The overload capacity of the motors is 
100 per cent. In tests, the starting cur- 
rent was, for the large unit, 160 amperes 
per phase. This‘is raised from 320 to 
330 amperes when lifting 320 feet. The 
efficiency of the motor was 92.5 per cent 
at 120 horse-power. The power-factor 
was ninety-three per cent, while from 
thirty per cent underload to thirty per 
cent overload the efficiency and the power- 
factor are more than. ninety per cent. 

The efficiency of the pumps at 1,000 
gallons per minute was seventy-five per 
cent, and the combined efficiency of the 
pump and motor was 69.5 per cent. After 
eight hours of uninterrupted operation at 
full load the rise in temperature was only 
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eighteen degrees centigrade. The figures 
obtained for the small group were also 
very favorable. 

Thus, each day the superiority of elec- 
tricity for operating mining machinery in 
general, and mining pumps in particu- 
lar, is demonstrated. It is to be hoped 
that the day is not far distant when the 
mining world will show less disregard for 
this new auxiliary, which has such im- | 
portant advantages for mining work. 


The Lamme Single-Phase Motor. 

A British patent for improvements in 
electric motors was recently granted to 
Mr. B. G. Lamme, of the Westinghouse 
company, and is reprinted in the London 
Electrician for January 22, from which 
the following particulars are taken: 

In order that the necessary torque may 
be obtained, it is essential that the in- 
ductance of the motor be not greater than 
a certain amount, as the effect of this is 
to reduce the current which can pass 
through the winding. Moreover, as the 
cross-induction of the armature through 
the poles acts with the self-induction of 
the field in limiting the flow of current, 
it is desirable that this also should be 
kept within proper limits. It follows that 
the self-induction of the motor as a whole 
should be relatively small with relation 
to the applied electromotive force. When 
this is the case, the counter-electromotive 
force is approximately equal to the ap- 
plied electromotive force, or the induc- 
tance of the motor must be low as com- 


pared with the counter-electromotive force 


of the armature in normal working. To 
obtain this condition the number of line 
alternations must be small, and thare 
must be a large number of poles and a 
high speed, and a small number of field 
ampere-turns and a relatively large num- 
ber of armature ampere-turns. The ratio 
of field ampere-turns to armature ampere- 
turns has a minimum value, fixed by the 
proper operation of the motor itself. This 
ratio should be greater than one-half, and 
may sometimes be as high as three-quar- 
ters. This ratio being fixed, a definite 
relation between the alternations in the 
supply circuit, the number of poles of the 
motor and its rate of revolution exists. 
An average working value for this is, ap- 
proximately, 0.625. 

To obtain these low values of induc- 
tance of armature and field, a special con- 
struction is necessary. Thus, slots or holes 
may be cut in the body of each of the 
pole-pieces from end to end, transversely 
to the direction of rotation, the amount 
of iron left at the back of the teeth be- 
ing that which is required for the desired 
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induction. The slots or holes may be 
closed or nearly closed at the pole-faces. 
The cross-section of iron in the poles is 
preferably such that but little magnet- 
izing power is absorbed in addition to 
that required for the air-gap, until the 
current exceeds the normal rate of am- 
peres of the motor. Beyond this normal 
current the teeth between the pole slots 
approach saturation rapidly. The cross 
flux from the armature may be limited, 
in addition to the slotting of the poles, 
by the interposition of a secondary circuit 
within the pole. This will oppose the 
magnetic flow which would tend to cross 
the slot. | 
The armature winding of the motor is 
of the closed-coil type, and is closed upon 
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lel, and that the number of turns between 
consecutive bars be small, it follows that 
the actual voltage is low, compared to a 
direct-current machine. As the motor hag 
a low voltage, the currents flowing will be 
high, and may be too large for advantage- 
ous handling in a controller. Further, 
the line voltage may be too high for use 
directly in the controller, so that it may 
be advantageous first to transform the line 
potential down to a pressure suitable for 
the controller, and then to transform this 
to a still lower voltage for the motor. 
It is possible, however, by means of one 
or more transformers, to operate a motor 
of any voltage by a controller adapted to 
any voltage from a supply circuit of any 
voltage. A convenient method of control 
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LAMME p EES MOTOR. 


itself before being connected to the com- 
mutator, and relatively high-resistance 
leads are inserted between the winding 
and the respective commutator bars. The 
principal cause of excessive sparking in 
series motors of ordinary construction, 
when it is attempted to operate them on 
an alternating-current circuit, is due to 
the heavy currents flowing in the coils 
short-cireuited through the brushes; but 
by means of these resistance leads the 
short-circuited currents are limited, and 
commutation is brought under control. 

The motor requires a relatively large 
number of poles, compared with the di- 
rect-current series motor of corresponding; 
size; and as the conditions of good com- 
mutation demand that the armature cir- 
cuits of the motor be connected in paral- 


consists in connecting a main transformer 
across the supply circuit, its secondary 
being included with the motor circuit, 
but having included in series the second- 
ary of a series transformer, the primary 
of which derives current either directly 
or indirectly from the main circuit, and 
is capable of adding to or subtracting from 
the electromotive force developed in the 
secondary of the main transformer. The 
motors on a car may be connected either 
in series or in parallel. 

In the accompanying drawings, Fig. 1 
is a view, partially in side elevation and 
partially in longitudinal section, of a mo- 
tor constructed according to these ideas. 
Figs. 2 and 3 show the resistance leads 
for connecting the commutator segments 
to the armature windings, Figs. 4 and 3 
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showing modifications of these conditions. 
Figs. 7, 8 and 9 are detailed views of 
different forms of field magnet core con- 
struction. Fig. 10 shows the developed 
winding of the motor. 

In Fig. 1, 2 is the armature spider, of 
which 3 is the hub or sleeve. This is ex- 
tended to receive the commutator cylin- 
der 5. The core of the armature is built 
up in the usual manner of thin plates, 
with proper spaced ventilating ducts, and 
provided with slots, which in this case are 
seventy-two in number. The coils are 
strap conductors, there being six con- 
ductors in each slot, the coils spanning 
from the first to the ninth slot, and so on. 
The winding is cross-connected by means 
of the connectors 12 attached to the 
balancing rings 13. One of the high- 
resistance lead is shown at 15. 
Variations in the form of this are shown 
in Figs. 4, 5 and 6. In the latter case 
the connecting lead passes through the 
armature spider to the commutator at 
the end opposite to the ends of the arma- 
ture conductors. 

Figs. 7, 8 and 9 show suitable types of 
pole-faces. In Fig. 8, 21 is a bar or 
plate of copper or other good conducting 
material, but serves as closed secondary 
to reduce the armature inductance due to 
cross-magnetization. In Fig. 8 is also 
shown a copper plate 23, which acts in the 
same way. In Fig. 9 the construction is 
the same as that shown in Fig. 8, except 
that a single turn of wire 24, constituting 
a closed coil, is placed in the middle slot, 
instead of the bar or plate shown in Fig. 
8. 

The claims for this motor are: 

1. A single-phase alternating-current 
series-wound motor in which the ratio of 
the field magnet self-induction to the 
armature counter-electromotive force is 
approximately equal to the ratio of the 
line alternations to armature alternations. 

2. A single-phase alternating-current 
series-wound motor having a closed-coil 
parallel-wound armature with relatively 
high-resistance leads, connecting the arma- 
ture coils with the commutator bars, and 
a field magnet, the poles of which have 
slots transverse to the direction of rota- 
tion of the armature, and with or without 
a closed conductor inserted in one of the 
slots. 

3. For use with single-phase alternat- 
ing electric currents having the ratio of 
the number of its field-poles to the number 
of current alternations per minute, ap- 
proximately as 1 to 250, and having a 
ratio of field ampere-turns to armature 
ampere-turns, approximately as twenty to 
twenty-seven, 

The last claim is for a motor construct- 
ed according to the above drawings. 
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WHAT INDUCEMENTS TO ENTER “LIGHT 
CURRENT ENGINEERING” ARE HELD 
OUT TO TECHNICAL STUDENTS ? 


BY JOSEPH B. BAKER. 


The above title needs a word of explan- 
ation. By “light current engineering” 1s 
meant those branches of electrical engi- 
neering dealing with comparatively feeble 
currents, characteristic of the telephone, 
for example. There has been an impres- 
sion, less current now than formerly, that 
the more dignified and “worth while” spe- 
cial careers in electrical engineering were 
those dealing with heavy work—railroads, 
power transmission and the like. Techni- 
cal students have been frequently heard 
to express their preferred intention of 
taking up “heavy work” upon graduating. 
Such an attitude of mind, however, 1s 
hardly justified at present, in view of the 
almost incredible advances that have been 
made in branches of engineering work in 
which the technical and executive abilities 
of the engineer are called upon in the 
solution of problems involving multipli- 
city of detail—circuits and apparatus— 
rather than in problems of economical 
transmission of heavy currents or high 
voltages. In thinking of the openings 
especially attractive to men who have had 
the training of technical schools, the en- 
gineering fields of telephony, telegraphy 
and wireless telegraphy readily suggest 
themselves. 

TELEPHONY. 

It has been well said that the telephone 
engineer has had to be more different 
kinds of an electrical engineer than have 
any others of his craft. It is true that 
his big problems do not concern a coal- 
pile nor iron and copper losses; but he 
has to pass upon practically the whole 
range of commercial electrical machinery 
required, in small units, under the vary- 
ing conditions of telephone installations, 
and, in addition, finds a familiar and ex- 
tensive range of problems in the construc- 
tion and operation of somewhat complex 
devices, worked through a multiplicity of 
special connections by delicately adjusted 
and comparatively feeble currents. It is 
certainly true that a vast deal of brilliant 
work, comparing favorably in achieve- 
ment with any engineering work the 
world has ever seen, has been performed 
quietly and unobtrusively by American 
telephone men in the development of this 
great means of electric communication. 
Their work has been cut out for them at 
a fast pace, as may be partially under- 
stood when it is realized that the growth 
of Bell operating companies alone has for 
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some years past been at the rate of twenty- 
five per cent, figured on each preceding 
vear. These operating companies have 
for some years drawn largely upon the 
graduating classes of our technical schools. 
(rraduates go in, In many instances, as 
“inspectors” with a broad round of duties, 
the faithful and capable performance of 
which means, sooner or later, widening of 
opportunity for many. We may positive- 
ly affirm that any bright young fellow 
going in at about the graduating age and 
willing to put an effective pair of pliers 
in the pocket of his overalls and get to 
work in harmony with the esprit de corps 
that he finds existing in the construction 
and operating departments of most live 
telephone companies, stands to-dav a bet- 
ter chance than ever of making his per- 
sonality felt and securing his advance- 
Tt must not be understood that the 
“overall period” is to last forever; it is 
merely an absolute essential of apprentice- 
ship without which the telephone man’s 
education is incomplete. To be able, later, 
to scheme upon and carry out the enlarge- 
ment of a big, busy switchboard, without 
interruption of service; to meet the 
growth of traffic; to meet emergencies by 
getting rush work out of a gang of men, 
whether “out on the line” or upon switch- 
board cable work, or even by carrying a 
big exchange through the run of the traf- 
fic day after day with a varying and often 
inadequate force of operators; to keep 
things running smoothly under heavy loss 
of toll lines by blizzard “line breaks,” by 
maintaining operating-room efficiency at 
its top notch and satisfying the impatient 
public—these things are a few among 
many opportunities for the display of 
ability of the first order. In the writer's 
opinion there is something peculiarly 
American in the way such difficulties as 
these have been met and solved, and the 
quality of the service held up to what it 
is, in the face of a never-ceasing, always 
accelerating growth of the telephone traf- 
fic. 

The recent enormous strides that in- 
dependent telephone companies have 
made, have undoubtedly added, more than 
proportionately, to the opportunities for 
advancement. It is a fact well known 
among telephone engineers that there has 
been a steady and brisk demand for quite 
young men, trained in the Bell school, to 
take jobs leading those who prove their 
special fitness up to positions of responsi- 
bility with independent companies; the 
latter competing briskly with the Bell in 
their need of such experience and trained 
abilities, by reason of their extraordinarily 


ment. 
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rapid extensions. The present striking 
success of the automatic telephone system 
is still further accelerating this demand; 
and this latest stimulus is practically sure 
to be maintained, in view of the revolu- 
tionizing effect of the introduction of ma- 
chine telephone operating in increasing 
the availability of this service. 

Particularly in the telephone field is it 
true that the opportunities are great for 
becoming an engineer by combining, with 
mature experience and acquired technical 
and executive ability, those things which 
can be learned “at the desk end,” the 
business end, of any industrial concern. 
In the sterner conflict that is predicted 
as coming between the Bell and inde- 
pendent interests, by those who believe 
that the telephone service is a natural 
monopoly, to be an engineer measured by 
the above standard will mean the posses- 
sion of commanding influence in this 
great tratlic of electrice communication. 

TELEGRAPHY. 

By this is meant the new telegraphy— 
the rapid, machine-handled sending of 
telegraph messages over existing lines, by 
methods more scientific than the present 
simple “Morse” worked by hand over lines 
whose traffic capacity is never pushed be- 
yond that obtained by the quadruplex. In 
our opinion, the time can not be much 
longer postponed when the modern meth- 
ods will replace the ancient and primitive 
“hammering of brass” at one end and 
“taking by sound” at the other end; the 
method of signaling by which our great 
telegraph service is operated to-day. With 
several distinct systems of high-speed 
telegraphy worked out not only experi- 
mentally but to a great extent practically 
by some of the most distinguished men 
in the electrical field, and further, with 
a public becoming enlightened upon 
modern, scientific possibilities in all di- 
rections, there is good reason to hope that 
this oldest of the great electrical arts 
may make application of improvementa 
that will modernize it and bring its stand- 
ard of working into harmony with other 
processes of traffic and manufacture that 
were themselves not long ago in a simi- 
larly imperfectly developed, comparative- 
ly primitive condition. 

Under the operation of the great tele- 
graph lines of the country—to which 
should be added the long-distance tele- 
phone lines as far as their use at night 
is concerned—by systems of transmission 
based upon scientific use of a connecting 
line in the latter’s modern aspect aa a 
means of directing rapidly succeeding sig- 
naling waves, there is at once opened a 
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vast field for technically trained young 
men. The achievements of wireless teleg- 
raphy have cast a strong light upon the 
value inherent in a connecting line be- 
tween stations; a value that has been 
literally thrown away by the old methods 
of telegraphing, and which it may be 
the work of many young electricians of 
the immediate future to realize commer- 
cially by adapting terminal apparatus and 
signaling electromotive forces to the con- 
stants of these lines, whereby their traffic 
capacity will be enormously increased. 
The need of their expert services will be- 
gin when the general public has at last 
become tired of being obliged to regard 
the telegraph service as a sort of luxury, 
for sparing use in business or social com- 
munication, and has demanded its trans- 
formation into the handling of its busi- 
ness mail by wire, a feat not only possible 
but certain of achievement over our exist- 
ing lines by a revolutionary departure 
from old methods. When the public finds, 
for example, that it need not wait the best 
part of four days for an ordinary written 
message to bring its reply in communica- 
tion between Chicago and Boston, but 
that the business mail between those cities 
might easily be handled, overnight, at 
nominal cost and without any hardship 
of reductions of dividends of the tele- 
graph companies, this revolution will be- 
gin. It was virtually predicted over eight 
years ago by an eminent telegraph en- 
gineer.? 
WIRELESS TELEGRAPHY. 

This subject may well serve to wind up 
the present list of opportunities for the 
student of “light currents.” Problems, 
already partially solved experimentally, of 
tuning, of reaching distance, of multiplex 
working, etc., in the commercial develop- 
ment of space telegraphy, will all require 
the best skill that can be brought to bear 
for their commercial application in the 
near future. The pioneer work now being 
done by a few master minds is bound to 
be succeeded by the labors of many highly 
trained men placed in charge of the prac- 
tical installation of stations, and with 
specialized experience in such work based 
upon their complete mastery of the theory 
of high-frequency oscillations in the tech- 
nical schools. The field of “wireless” 
is so vast—without regard to the ques- 
tion of whether it is going to encroach 
upon that of wire telegraphy—the revo- 
lution that it effects in maritime affairs 
is so far-reaching that, after the storm 
of litigation which seems to be inevitably 
impending has cleared away, the broad- 


1 See Electrical Engineer, New York, September 11, 
1895, ‘‘ The Struggle Between Telegraph and Telephone.” 
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cast sowing of wireless stations is likely 
to set in with a rush. At that period 
the services of a large body of technical 
graduates will be in demand, in the open- 
ing up of a field as broad and at least 
as important as the trolley system of the 
country, for example. 


General Electric Company Wins 
Lamp Suit. 

On February 2, 1904, Judge Brown, in 
the Circuit Court of the United States, 
District of Massachusetts, in the suit ot 
the General Electric Company versus the 
Re-New Lamp Company and others, 
handed down a bill enjoining the use by 
the defendants of the complainant's trade- 
mark, “G. E.,” on electric lamps. At a 
prior hearing, on a petition for a pre- 
liminary injunction, the defendants con- 
tended that the General Electric Company 
had placed within the stem of an electric 
lamp a non-removable label bearing the 
letters, “G. E.,” as a device to hinder the 
defendants’ business of repairing and re- 
newlng electric lamps; and that under 
color of a claim for the protection of a 
trade-mark, the complainant was in reality 
seeking to destroy the defendants’ busi- 
ness. A preliminary injunction was de- 
nied, because of doubts whether the com- 
plainant’s case was in substance an ordi- 
nary trade-mark case, and because of the 
novelty of the legal questions which would 
arise if the defendants should establish 
their contentions of fact. ‘The defend- 
ants, by their answer in the present case, 
renewed their contention that the letters, 
“G. E.,” in the stems of the lamp are non- 
removable, and were put in the stems not 
as a trade-mark, but in pursuance of a 
scheme to prevent the remaking of the 
lamps. : 

The opinion states that it must be held 
that the complainant's trade-mark, athxed 
to the inner stem of the lamp, is practi- 
cally removable in the remaking of lamps, 
by applying certain processes. The opin- 
ion further states that it becomes doubt- 
ful if the complainant's officers were in 
any degree influenced to adopt the pecu- 
liar location of the trade-mark because 
they thought it non-removable in remak- 
ing. ‘The complainant has shown good 
business reasons for applying its trade- 
mark, “G. E.,” to some portion of an elec- 
tric lamp. 

Upon full hearing, the judge is of the 
opinion that the complainant’s use of its 
trade-mark in the stem of the lamp is a 
natural and proper use, growing out of 
ordinary business considerations, and that 
it did not, in fact, tend to destroy the de- 
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fendants’ business or appreciably reduce 
their profits; and that there is not sufti- 
cient or substantial reason to justify the 
allegation that the complainant, either 
alone or in combination with others, did 
devise a scheme to attack the business of 
the defendants. The case, upon the facts, 
becomes a simple one. The complainant 
has a valid trade-mark. The defendants, 
without legal justification, put forth 
lamps bearing this trade-mark. Though 
they did so without any intent to deceive, 
and have been honorable in intention and 
business methods, and, as far as appears, 
have caused no actual deception, yet the 
use of this trade-mark in violation of its 
legal rights, entitled the complainant to 
an injuction, and a draught decree is to 
be presented accordingly. 
——__~ <i» 
New Process for Manufacture of 
Iron Alloys. 
Ferrosilicon, ferromanganese or similar 
iron alloys are obtainable, according to a 


French patentee, says Oliver J. D. 
Hughes, consul-general, Coburg, Ger- 


many, in two operations, with the inter- 
mediate production of barium or other 
silicate or of a mixed oxide, and the 
ultimate production of baryta, strontia, 
soda, potash, or like oxide as a by-product. 
The barrium silicate, obtained by heating 
barium sulphate with silica and carbon 
in proper proportions in a glass furnace, 
or in an electric furnace which is worked 
at a moderate temperature, is heated with 
proper proportions of carbon and cast or 
wrought iron, ferric oxide, or manganese 
dioxide, giving the alloy, barium oxide, 
and carbon monoxide. This operation 
is performed in a closed electric furnace 
at a moderate temperature, passing the 
gas through a dust chamber. The fur- 


nace product is treated with hot water 
and yields barium hydrate. In a modified 
process manganese and iron oxides are 
partially reduced by heating either with 
sodium sulphate in an ordinary furnace 
or with barium sulphate and carbon in 
an electric furnace. The mixed oxides 
thus obtained are heated with carbon in 
an electric furnace. When soda is pro- 
duced it may be volatilized completely 
from the electric furnace to a collecting 
chamber. 


New Location of the Westinghouse 
Company’s Baltimore Office. 
Owing to the fire which swept the busi- 
ness district of Baltimore, the branch 
office in that city of the Westinghouse 
Electric and Manufacturing Company has 
heen removed to 221 North Calvert strect. 
The company’s full force of representa- 
tives will be at this office to take care of 
all business addressed to this quarter. 
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The Conflagration at Baltimore. 

On the morning of Sunday, February 7, 
a disastrous fire broke out in the business 
portion of Baltimore, Md. Owing to a 
series of unfortunate complications, the 
Jocal fire department was unable to cope 
with the blaze, and it spread rapidly to 
such proportions that considerable help 
from neighboring cities had to be sought. 
In this case assistance came from as great 
a distance as New York city, and this 
outside help was a very material factor in 
stopping the progress of the flames. 

At the present time it is impossible to 
estimate the great loss which has been oc- 
casioned to the city. The fire was con- 
fined chiefly to the business portion, and 
because of this the property loss is very 
high. A conservative estimate would 
seem to place this loss at about $150,000,- 
000. The fire swept an area of some 140 
acres, and completely wiped out the elec- 
tric lighting, power, telephone and tele- 
graph systems in the burned district. 

For some time after the beginning of 
the fire the immense power-house of the 
United Electric Light and Power Com- 
pany continued to give service throughout 
the city. It is extremely unfortunate that 
some of the heavily charged overhead wireg 
caused a good deal of trouble in fighting 
the fire in its early stages. However, at 
about eight o’clock on the morning of Feb- 
ruary 8, the fire reached the power-house, 
consuming it entirely and destroying 
every piece of machinery. 

The Chesapeake & Potomac Telephone 
Company had four exchanges in Balti- 
more. The largest of these—the main ex- 
change on St. Paul street, was in the cen- 
tre of the fire zone, and the building and 
contents were completely destroyed, but 
the company was able to save all of the 
records of traffic and organization. The 
building and contents were wholly covered 
by insurance, though the lines and ap- 
paratus at the subscribers’ stations were 
not, so that there will not be a total loss. 
This exchange served about 7,500 stations, 
of which some 3,000 were in the burned 
district. About 7,500 subscribers were 
served by the exchanges which were not 
burned. 

Mr. Union N. Bethell, president of the 
company, went down from New York on 
Sunday afternoon, and by noon on Mon- 
day had shipped all of the company’s rec- 
ords of accounts to Washington, D. C., 
establishing an office in one of the busi- 
ness buildings of that city. The company 
rented two houses on St. Paul street, 
Baltimore, where communication could be 
established with other exchanges which 
were not in the burned area. It was for- 
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tunate in having a new switchboard, with 
a 4,500-line capacity, in Washington, 
ready to be installed in a new exchange 
in that city. Arrangements were made to 
have this board immediately shipped to 
Baltimore, and new cables run to connect 
the new switchboard with the old centre 
of distribution. Plans for making this 
service complete are now under way, and 
it is expected to have all the service cut 
in in a short time. All of the toll lines 
and long-distance circuits centred in the 
St. Paul street exchange, which was de- 
stroyed. ‘These were all cut into the 
Mount Vernon exchange on Tuesday, so 
that the traffic to and from out-of-town 
points was established with very little de- 
lay. It is a peculiar coincidence that the 
new Mount Vernon, Madison and Gilmor 
exchanges, which are now carrying on the 
service, were opened on the Saturday 
evening preceding the conflagration. 
These exchanges are in new buildings, 
erected and equipped for the special pur- 
pose of serving the telephone institution. 
The lines of the Chesapeake & Potomac 
company in the burned district were 
principally underground, the company 
having planned during the past year to re- 
move all of its poles, and all but a few of 
the lines had already been placed under- 
ground. 

In planning for the restoration of serv- 
ice, the work will all be of first-class and 
substantial character, having in mind a 
permanent installation. This is in order 
not to interfere with the development of 
the company’s system, which during 1903 
was remarkable, there being a gain of over 
sixty-five per cent in the number of sta- 
tions connected up. 

The company received offers of assist- 
ance from every quarter, cable manufac- 
turers and supply houses sending men to 
Baltimore with lists of apparatus ready 
for immediate use, from which the com- 
pany might select. Although the company 
was extremely grateful for the generous 
proffers of aid, it was not found neces- 
sary to take advantage of any of these, as 
the material which the company’s supply 
department had on hand and the general 
staff were sufficient to cope with even these 
extraordinary conditions. It was not 
even necessary to call for engineers from 
any of the other companies, although the 
Maryland Telephone Company, whose ex- 
change was not burned, offered every 
assistance. It is understood that a large 
number of the subscribers of the Maryland 
company were in the burned district. 

In order that there will be no delay in 
the Washington, D. C., installation, which 
was deprived of its board through this 
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necessity, a duplicate order has been placed 
and work will go forward at this point 
without any interruption. 

The Baltimore headquarters of the 
Postal Telegraph-Cable Company was in 
the Continental Building. This building, 
although in the heart of the fire, was not 
entirely destroyed, and it is expected that 
repairs will begin at once. All the wires 
of the company were underground, and 
by the night of Tuesday, February 9, all 
necessary connections were made to prac- 
tically rehabilitate the system. The com- 
pany opened temporary offices both north 
and south of the burned area. With thc 
exception of some minor offices, everything 
is in practical business shape. The new 
Baltimore headquarters of the company 
is at 217 Calvert street. 

All of the offices of the Western Union 
Telegraph Company, with the exception 
of four, were destroyed. During the 
height of the conflagration the company 
reestablished headquarters in portions of 
the city outside of the fire zone, and re- 
newed its business. At six o’clock Tues- 
day morning, February 9, the wiremen of 
the Western Union company got through 
the fire lines and established their con- 
nections both north and south with Bal- 
timore. Officials of the company expect 
that within four days the permanent head- 
quarters will be established and business 
working as usual. 

Soe ere 
Finsen Light-Treatment. 

U. S. Consul R. R. Frazier, at Copen- - 
hagen, Denmark, has reported. recently on 
the Finsen Medical Light Institute, of 
Copenhagen, which was established in 
1886 by Professor Niels R. Finsen. This 
is now a state institution, and 1,367 cases 
had received treatment up to May, 1903. 
A recently issued report, covering the 
first 800 cases of lupus vulgaris, showed 
that fifty-one per cent have been ap- 
parently cured, and that in thirty-five 
per cent of the cases the treatment has 
been satisfactory, and cure seems certain. 
In only five per cent has the treatment 
proved unsatisfactory. Nine per cent of 
the cases disappeared from observation. 

The treatment consists in bathing the 
diseased surface with light from a special 
form of electric arc lamp. The method 
seems to be efficacious for most skin 
diseases, but less so for deep-seated 
cancers. 


< 
New York Electrical Society. 
The 241st meeting of the New York 
Electrical Society will be held on Wednes- 
day evening, February 17, at the Ameri- 


can Institute, 19 West Fortv-fourth street, 
New York city. Mr. Ralph D. Mershon 
will lecture on “The Gas Engine for Cen- 
tral Station Service.” 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY—X1. 
NOTES ON PROGRESS IN 
AMERICA. 


EUROPE AND 


BY JOHN B. C. KERSHAW. 


Cyanides and Nitrides, 

The fixation of the nitrogen of the air 
in the form of nitrie acid or nitrates has 
more than once been referred to in these 
series of notes, and in the ELecrnrican RE- 
view of February 21, 1903, and of Janu- 
ary 30, 1901, some information was given 
respecting the industrial trials of such 
processes at Niagara Falls and at Fri- 
bourg, in Europe. 

In this note, attention will be directed 
to other methods of attacking the same 
problem—the inventors in this case using 
the high temperature of the electric fur- 
nace as the means for obtaining the nitro- 
gen of the air in the form of a evanide or 
nitride. 

The first process to which attention may 
be directed is protected by German patent 
No. 16,298 of 1902, and was described at 
the Berlin Chemical Congress of June, 
1903.. A mixture of lime and charcoal 
is heated to 2,000 degrees centigrade in 
an electrie furnace, and nitrogen or air 
is led over the heated mass. A product 
named calcium cyanamide is obtained 
under these conditions, and from this, 
potassium or sodium cyanide can be pre- 
pared, by double decomposition with potas- 
sium or sodium chloride. Calcium cyana- 
mide can also be employed as an artificial 
manure, and it is stated that it is already 
being placed on the market in Germany 
for this purpose, under the name of kalk- 
stickstoff. | 

The second process is that of Chalmot, 
who has taken out an American patent 
for a somewhat similar process—in this 
case rutile (titanium oxide) being em- 
ployed as the raw material. This is heat- 
ed with an excess of carbon in an electric 
furnace, and nitrogen is forced downward 
through the charge while in the heated 
state. A nitride of titanium is produced 
under these conditions, and ammonia can 
be obtained from this product, by blow- 
ing steam through it, while maintained at 
a red heat. If desired, the process can be 
made continuous, and the oxides of calci- 
um, barium or aluminum may be em- 
ployed in place of rutile. 

The writer is unaware whether the Chal- 
mot process has yet emerged from its 
laboratory stage of development; but if a 
continuous process of this kind can be 
operated on a large scale, the question of 
the production of ammonia from the air 
would appear to have been solved. The 
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only raw materials of the Chalmot proc- 
ess, apart from the air, are an inexpensive 
oxide, Which can be used indefinitely, and 
coke, so that the cost of production should 
he low. 

The further experimental trials of the 
two processes named above will therefore 
he followed with considerable interest by 
all chemists and clectrochemists engaged 
in the study of methods for the fixation 
of the nitrogen of the air. 

Carbon Disalphide and Carbon Tetrachloride. 

The referred to the Taylor 
process for production of carbon disul- 
phide in the first series of these notes (see 
ELECTRICAL Review, March 7, 1903), and 
made some comments in that note, upon 
the future of this electrical process. Since 
that date, little fresh information has been 
published concerning the progress of this 
new electrochemical industry. Mr. Taylor 
read a paper upon his process at the 
Berlin Chemical Congress in June, 1903, 
but practically nothing new was contained 
in this publication. The process is, how- 
ever, believed to be still operating with 
success at Penn Yan, N. Y., and it is now 
announced that the well-known Griesheim 
Elektron Company (the pioneer firm in 
the electrolytic alkali industry), 1s about 
to erect a carbon disulphide plant at its 
Bitterfeld works. The fact that this firm 
is about to adopt the electrical process 
for manufacturing carbon disulphide, sig- 
nifies that the advantages claimed for it 
over the older process are real. It was 
pointed out in the earlier note that the 
success of processes in which electricity 
is used as a heating agent depends largely 
upon a very low generating cost. The 
Bitterfeld works of the Elektron Company 
is run by steam power, a very cheap form 
of brown coal or lignite being employed 
as fuel; and it is probable that at Bitter- 
feld the cost of the kilowatt-hour is little 
in excess of that by the water power gen- 
erating plant at Penn Yan. 

Another carbon compound, namely, car- 
bon tetrachloride, is also being produced 
on an industrial scale in electrochemical 
works in France and Switzerland. In this 
case the electric current is only used in- 
directly in the manufacture, the chlorine 
used for decomposing the hydrocarbon be- 
ing obtained by electrolysis of brine. 

This application of portion of the 
chlorine obtained from the cells in elec- 
trolytic alkali works is due to the low 
price which has been obtained for bleach- 
ing powder in Europe during 1903; and 
now that the arrangement between the 
various producers has been revived (see 
ELECTRICAL Review of January 23, 
1904), it is possible that less chlorine will 
be devoted to this new subsidiary manu- 
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facture. The works at Moutiers, in Franee, 
where the Outhenin-Chalandre diaphragm 
process is operated, have been producing 
carbon tetrachloride in this manner during 
1903; and the two works carrying on the 
same process at Chevres, ia Switzerland, 
and at Bussi, in Italy, are understood to 
have been using portion of their chlorine 
in the same wav. The market for carbon 
tetrachloride is, however, limited, and the 
manufacture is unlikely to merease to any 
creat extent. . 
trtificial Diamonds, 

Since Moissan published his researches 
upon the erystalline form of carbon, some 
years ago (a stuninary of the results ob- 
tained by Moissan in his experiments was 
printed in the EvLrecrrican REVIEW of 
June 27, 1903), httle new information has 
been given to the world on this subject. 
Moissan suceeeded in producing carbon 
in crystalline form in these experiments, 
and in fact produced true diamonds in 
his laboratory; but these were so minute 
that a lens was required to distinguish 
them, and his attempts to obtain larger 
crystals were unsuccessful. This failure 
seems to have deterred other chemists and 
metallurgists from attacking the same 
problem, but recently Gellendien has con- 
tributed to one of the scientific societies 
of Germany a paper describing further 
researches on this subject by Ludwig. 

The principle employed by Ludwig in 
his experiments was similar to that of 
Moissan, namely, to bring great pressure 
to bear upon the carbon at the moment of 
its passage from the liquid into the solid 
state; but instead of operating upon car- 
bon dissolved in iron, Ludwig used carbon 
alone in his experiments. A bomb was 
employed into which carbon electrodes 
were sealed. Hydrogen was used to prod- 
uce the pressure within the bomb, since 
this gas is inert as regards carbon at high 
temperatures; and pressures of 1,200 to 
3,000 atmospheres were employed. ‘The 
electric are was utilized for obtaining the 
requisite heat; and it was observed that. at 
a certain temperature and pressure the car- 
bon electrodes became non-conducting. 
This phenomenon was assumed to be due 
to the passage of the carbon into the 
crystalline form; but when the apparatus 
was cooled and the confined gas allowed 
to escape, only a few very minute semi- 
transparent particles of carbon could be 
found in the mass. Sudden cooling, by 
squirting water into the apparatus, gave a 
larger vield of these minute crystals; but 
in neither case was the quantity obtained 
of anv commercial value. 

The result of Ludwig's experiments thus 
confirms Moissan’s theory that high tem- 
perature, great pressure and sudden cool- 
ing have produced the diamonds found in 
the earth's crust; but it would appear that 
these forces have acted on too great a scale 
for the chemist to be able to reproduce 
them, and obtain large diamonds in the 
laboratory or works. However, some day 
the electrometallurgist may discover a 
practicable method of solving the problem ; 
and the manufacture of artificial gems 
may, in consequence, be transferred from 
Paris to Niagara, and crystalline carbon 
be substituted for “paste.” 
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CARE AND MAINTENANCE OF STORAGE 
BATTERIES—IV. 


BY. EDWARD LYNDON. 


REVERSAL OF CELLS. 


If in a battery one or more cells are 
in a low state of charge as compared with 
the remainder of the battery, such condi- 
tion obtaining in the case of a partial 
short-circuit or local action, these cells on 
discharge will give up their entire capa- 
city in a comparatively short time, and 
with the continuation of discharge the 
terminal electromotive force of such cells 
becomes lower and. lower until the zero 
point ‘is reached, and at this point the 
discharge current flow from the remain- 
der of the battery is in such a direction 
as to reverse the low cells. 

Since all the cells are connected in 
series, the current on di§charge enters by 
the negative and leaves by the positive 
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and does not, in itself, indicate that the 
battery has been improperly handled, as 
diminution in capacity is, to a limited 
extent, one of the natural properties and 
corresponds to depreciation in other forms 
of electrical apparatus. This decrease oc- 
curs in both plates, the relative rate of 
decrease however is greater in the nega- 
tive than in the positive, for the reason 
that there is no formation of new sponge 
lead by the reactions on this plate during 
charge and discharge and any loss of ac- 
tive material from any cause will decrease 
the capacity of the negative proportion- 
ately, and these plates lose capacity con- 
tinuously from the beginning of service 
to the end of their uscfulness. It, how- 
ever, takes place at a very slow rate. 

In the case of the positive plate, new 
active material is continually being 
formed from the pure base lead in the 
body of the plate by the action of the 
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plate, each pair of plates adding its volt- 
age. If the voltage of a cell be reduced 
to zero and current still continues to flow 
through it from the remaining cells, the 
current entering the negative electrode 
will change the lead sulphate on this plate 
to lead peroxide, and current leaving via 
the positive plate will convert the sulphate 
at this point to sponge lead, reversing the 
cell. 

A reversed cell should be given the same 
treatment as if it were nothing more than 
a severe case of sulphating. As soon as 
such a cell is detected it should be cut out 
of the discharging circuit. A cell in this 
condition requires prompt attention in 
order that no serious damage may result. 

LOSS OF CAPACITY. 

After a battery has been some time in 
service it will be found that its capacity 
decreases. This decrease is continuous 


charging current and, to a certain extent, 
the life of Plante positive plates is de- 
pendent upon the amount of pure lead in 
the structure of the plate that can be con- 
verted into lead peroxide. 

On account of the more rapid decrease 
in capacity in the negative than in the 
positive, it is usual in the manufacture 
of plates to provide some excess capacity 
in the negative. It is evident that if new 
peroxide could be formed with sufficient 
rapidity to counteract the losses in the 
positive plate that the capacity of such 
a plate would remain unchanged until all 
the available pure lead in the plate had 
been converted into peroxide. This con- 
tinued formation of the positive applies 
only to plates of the Plante type in which 
the active agent is formed electrochemi- 
cally directly from the pure lead. In the 
case of Faure or pasted type positive, 
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there is never any further formation, and 
a plate of this type is subject to continual 
losses as with the negative. Another cause 
of capacity loss is local action, which has 
already been discussed. While the area 
attacked by local action may be small in 
each case, yet if the process be continued 
for any length of time the result will be 
more or less clogging of the pores of the 
active material with small isolated patches 
of sulphate, decreasing the ability of the 
electrolyte to circulate freely into the ac- 
tive mass and also reducing the amount 
of useful active material. 

Sulphatation to an excessive degree, 
either by continual under-charge or over- 
discharge, will cause growths and stud- 
ding of the active masses and naturally 
the capacity decreases as the amount of 
active material becomes less. 

With Plante, or _ electrochemically 
formed negatives, it is quite possible when 
these plates have lost capacity to reform 
them and prolong their life; this, however, 
should always be done by the manufac- 
turer. Rejuvenation, or restoring of ca- 
pacity to a limited extent, can be given 
to some forms of chloride negatives. 

The remedy for loss of capacity, other 
than that which normally takes place, lies 
in the form of preventive measures—such 
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as keeping the battery free from all sub- 
stances which may cause local action and 
working the battery within its normal 
limits in order to keep down excessive 
sulphate and consequent loss of active 
material by blistering and studding. 
VOLTAGE VARIATION. 

If at any period of charge or discharge 
one or more cells show a voltage which is 
appreciably different from that of the 
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other cells, it may be assumed that such 
cell or cells are not in proper condition. 
If the voltage be in excess of that of the 
normal cells in the battery, it will be 
found that the density of the electrolyte 
has been greatly increased, giving a con- 
sęquent rise of potential. The remedy is, 
obviously, to reduce the density of the 
acid in the cell showing the high voltage. 
Excessively high acid densities augment 
the formation of sulphate and greatly in- 
crease local action, hence the advisability 
of preventing the density from becoming 
too great. 

In the case, however, of a sulphated cell 
the acid density will be lower and the 
voltage higher than normal cells on the 
passage of charging current. In nearly 
every case it will be found that when a 
cell shows appreciable difference in volt- 
age from other cells its density will be 
lower, showing overdischarge, loss of ca- 
pacity, local action or sulphatation, the 
last being the result of any of the first 
three causes. At times it may be that the 
effects mentioned have taken place at only 
one of the electrodes, that is, the positive 
plate may be in good condition while the 
negative is not. 

Voltmeter readings taken on the posi- 
tive or negative plates with some neutral 
metal, such as cadmium, is a good indica- 
tion of the relative state of charge of the 
plates under test. Such readings are of 
special value in the case of the negatives, 
as this plate is far more sensitive to the 
effecta of local action, loss of active mate- 
rial, etc., than the positive. Since the 
output of any cell is limited by the capa- 
city of the plates which have the lowest 
capacity, it is important to know that both 
are in proper condition before the begin- 
ning of discharge. The voltage across 
the cell terminals is not an indication 
that both plates are fully charged. 

Taking cadmium readings consists of 
observing the difference of potential be- 
tween a piece of cadmium immersed in 
the electrolyte and the positive or negative 
electrodes. The difference of potential 
between the negative electrode and cad- 
mium being small, some error of observa- 
tion is likely to occur unless this reading 
is obtained by means of a milli-voltmeter, 
and since such an instrument is rarely 
available for battery work some other 
method is generally used to get this po- 
tential. The voltmeter usually furnished 
with a battery installation has a scale 
ranging from zero to three volts and this 
instrument must serve for all cell-testing 
purposes. 

A piece of cadmium immersed in the 
electrolyte of a discharged cell and with 
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normal discharge current flowing will be 
positive to both the sponge lead and perox- 
ide plates, that is, the voltmeter needle 
will move in the same direction whether 
the reading lies between the cadmium and 
the positive or between the cadmium and 
the negative, the throw of the needle in 
the former case merely being greater than 
in the latter. Beginning charge at this 
point, however, the relation of the im- 
mersed cadmium to the sponge lead or 
negative plate changes as the charge pro- 
ceeds, the change being that while the 
cadmium is positive to the negative plate 
at the end of discharge it becomes nega- 
tive to this electrode at the end of charge, 
thus the potential difference between the 
negative electrode and cadmium begins 
decreasing with commencement of charge, 
passes through zero and then becomes neg- 
ative to the negative electrode with the 
continuation of the charging current; but 
from the cadmium to the positive still re- 
mains positive. These changes are clearly 
shown in Fig. 3. 

The potential between the cadmium and 
negative electrode of a cell on discharge 
will be found to vary from 0.19 to 0.27 
volt, depending upon the type and con- 
struction of the plates; 0.27 volt being 
rather too large, 0.20 to 0.25 volt being 
more nearly good practice for terminal 
electromotive forces at end of discharge 
of 1.8 volts per cell. 

As charge ia continued the potential 
between the cadmium and the positive 
electrode increases. 

If readings on both positive and nega- 
tive to cadmium be made, it follows that 
when readings are in opposite directions 
the electromotive force of the cell will 
be given by the addition of the two values, 
and when the readings are in the same 
direction the cell electromotive force will 
be given by their difference. Taking both 
positive and negative cadmium readings 
requires manipulation of the voltmeter 
connections, and there is aome liability 
of error in reading the small deflection 
from the negative cadmium, so it is usual 
to take only the cell electromotive force 
and the potential difference between the 
positive and the cadmium, the negative 
reading can be found directly from these 
two. 

Fig. 4 shows the voltmeter connections 
for taking the readings in this manner, 
AA are the ordinary prods or stickers 
connected directly to the voltmeter for 
taking the voltage in the usual manner 
and 3 is the cadmium test piece. The 
method of taking the readings consists 
of taking the electromotive force by stick- 
ing the two prods AA into the terminals 
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of the cell, keeping the cadmium test 
piece clear of the electrolyte or cell con- 
nections; after the electromotive force has 
been noted remove the prod on the nega- 
tive terminal and immerse the cadmium 
test piece, thus getting the potential be- 


tween it and the positive electrode. From ° 


these the negative readings may be com- 
puted as previously explained. In taking 
these readings the cadmium must not come 
in contact with the plates. A small round 
bar of cadmium turned up on one end, 
so that this end will project above the 
surface of the electrolyte and the whole 


covered with a perforated rubber tube, 
is preferable to a flat sheet of cadmium, 
as it is possible with the covered bar to 
lay it across the tops of a number of 
plates in one cell and so get the average 
condition of each set of plates, while a 
flat sheet of cadmium designed to go be- 
tween a pair of plates gives, to a certain 
extent, the condition of this particular 
positive and negative. If such a sheet be 
used differences will be found to exist 
in the same cells if the sheet be moved to 
different pairs of plates. 

The potential between the cadmium and 
the negative at the end of discharge 
should be from 0.19 to 0.25 volt, and the 
potential between the positive and the 
cadmium should be from 1.99 to 2.05 
volts. At the end of charge the potential 
between the positive and the cadmium 
should be from 2.41 to 2.36 volts, while 
the corresponding potential at the nega- 
tive should be from 0.22 to 0.26 volt. 

In taking such readings with a cadmi- 
um electrode considerable care should be 
exercised, and it is hardly advisable to 
take such records oftener than once each 
month, provided all cells are working nor- 
mally. 

The cadmium test piece should be 
properly aged by letting it rest in the 
electrolyte for a short time before using, 
it should never be scraped so that a bright 
surface is exposed as cadmium will readily 
oxidize, and there is a difference of po- 
tential between cadmium and cadmium 
oxide that will introduce error in the 
records. 
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Electrical Machinery for Spain. 
The annual report of U. S. Consul Lay, 

at Barcelona, Spain, contains a discussion 

of American trade in Spain, giving reas- 
ons why it is not larger. One reason is 
said to be the method of payment. The 

Spanish merchants are not accustomed to 

pay for goods until they see and inspect 

them, while the American merchant de- 
mands cash payment. Many American 


manufacturers are bound by agreements 
with European distributing houses, and 
can not, therefore, sell direct to Spain. 
Among the long list of goods that the 
consul believes might be exported to Spain 
with advantage are dynamos, electrical 
supplies, cranes, electrical conduits, en- 
gines of all descriptions, and motors of 


all kinds. 
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A FEW EXPERIMENTS WITH HOLTZ 
MACHINES' 


BY SAMUEL SHELDON. 


The experiments mentioned in this pa- 
per were performed with the aid of two 
Holtz machines. The first was a standard 
Waite and Bartlett machine having ten 
rotating and five stationary plates. The 
second machine was made by the Galvano- 
Faradic Company, having eight revolving 
and four stationary plates. 

Efficiency—The efficiency of No. 1 ma- 
chine and the location of losses were de- 
termined in the following manner: 

The machine was rotated by means of a 
belt-connected separately excited electric 
motor. 

Variation of the speed of the motor was 
produced by varying the voltage impressed 
upon its armature. 

The power imparted to the armature 
was measured by means of a voltmeter 
connected between the armature terminals 
and an ammeter connected in series with 
it. 

The speed of the motor and that of the 
Holtz machine were measured with a tach- 
ometer. 

The speed of the Holtz machine was 
maintained throughout the test at 315 
revolutions per minute. 

The power lost in the motor was deter- 
mined, by running with the belt off, to be 
seventy-six watts. 

The power consumed by the tachometer 
was found to be but 0.42 watt, or a neg- 
ligible quantity. 

The total power consumed, when run- 
ning the Holtz machine without excita- 
tion, was 105 watts. 

By subtracting the loss in the motor 
and neglecting the losses in the tachom- 
eter and belt, the loss in the machine due 
to friction was twenty-nine watts. 

After exciting the machine the total 
power consumption, when the discharge 
knobs were in contact, was 184 watts, there 
being no useful output. 

The extra loss due to excitation is there- 
fore 79 watts. This will be referred to 
under the head of internal resistance. 

The electrical output when the machine 
was giving a continuous discharge was 
equal to the product of the current in 
amperes by the voltage between discharge 

points. No. 1 machine was of sufficient 
size to give a continuous discharge or cur- 
rent between needle points opposed to 
each other and separated by any distance 
up to six inches. If this distance were 
exceeded, the discharge became disruptive 


1 Abridged report presented to the American Electro- 
therapeutic Association. 
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and the current, which is pulsating in 
character, must have been of very high 
frequency. 

This conclusion is drawn from the fol- 
lowing observed facts: 

A Weston 150-volt voltmeter of 18,566 
ohms resistance was inserted (and used as 
an ammeter) between a discharge needle 
point and one of the discharge rods of the 
machine, as at A in Fig. 1. 

The connections were supplied with 
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spherical ends. ~The needles and holders 
were suspended by silk threads from 
grooved blocks, which could be slid upon 
a wooden rod mounted above the machine 
terminals. 

When the needle points were within six 
inches of each other the ammeter needle 
was quiet and indicated the passage of a 
current equal to ys} of an ampere to 
each unit deflection on the scale. 

If the distance between the points ex- 
ceeded six inches, then there was also 
sparking between the metal parts inside 
the ammeter, occasioned by voltages which 
the writer is unable to account for, except 
upon the theory that they were due to 
high-frequency changes of current en- 
countering the inductance of the ammeter 
coil. 

In spite of this change in the character 
of the discharge, from a continuous one of 
less than six inches to a disruptive one of 
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six inches or more, readings of that por- 


tion of the total output current from the 


Holtz machine, which traversed the 
needle-gap circuit and passed through the 
coil of the ammeter, and simultaneous 
readings of ammeter and voltmeter input 
at the driving motor, were made for 
needle-point gaps up to eighteen inches. 
The actual current output of the Holtz 
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machine at these gap-distances of six 
inches and above is greater than that indi- 
cated by the ammeter readings, because 
of leakages between the opposite sides of 
the machine, and around the ammeter 
coils as above detailed. 

The voltage of the discharge for a given 
gap-distance was taken from the curve of 
the relations between voltage and needle- 
point gap-distances in air as given in the 
standardization report of the American 
Institute of Electrical Engineers (Trans- 
actions, vol. xix, 1902, p. 1091). 

The available or useful output of the 
machine is therefore approximately equal 
to the product of the voltage correspond- 
ing to the gap-distance into the current 
in amperes, as found by dividing the am- 
meter reading by the constant 18,566. 

The following table, Fig. 2, gives the 
results obtained; and it should be noted 
that it shows that when the needle points 
were brought in contact with each other, 
and the ammeter coils constituted the only 
resistance in the external circuit, the volt- 
age output was observed to be 11.1 volts. 

Leakage and Internal Resistances—<Ac- 
cording to the usual and generally ac- 
cepted theory of the operation of the Holtz 
machine, it is not a direct generator of 
electromotive force, but is a gatherer of 
electrical charges or electrical quantities, 
which, in flowing to the various parts of 
the machine and connected circuits, pro- 
duce in them differences of potential de- 
pendent upon their electrostatic capacities. 
With an external circuit from comb to 
comb offering a path of finite, constant 
mean resistance for the expenditure of 
these differences of potential, the mean 
electromotive force should be proportion- 
ate to the speed of rotation. 

Hence the machine, after being fully 
excited, should produce electricity at a 
mean rate dependent upon and directly 
proportional to its speed. 

Hence further, if operated with its dis- 
charge knobs in contact or with a volt- 
meter connected between them, thus con- 
stituting a circuit of constant resistance, 
the voltmeter, serving in this case as an 
ammeter, should show a mean current di- 
rectly proportional to the speed. This is 
in accord with the following results of 


experiment: 
8 in R. P. M. Current in Amperes. 
oa 195 000366 
230 .000440 
250 .000476 
280 .000527 
825 .000610 
340 .000648 
355 .0008678 
380 .000733 
400 .000759 


These results are shown graphically in 
Fig. 3. 
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While the discharge knobs are in contact 
there is very little difference of potential 
between the various parts in the main cir- 
cuit of the machine included between the 
collecting combs. As the knobs are sepa- 
rated more and more the discharge be- 
comes disruptive, and potential differences 
are set up, fluctuating from zero to that 
voltage which is necessary to break down 
the dielectric between the knobs. 

When the potential differences are large 
there are evidentlv many paths of current 
leakage. The number of paths and the 
amount of leakage current increase with 
a rise of potential difference. Probably 
each of these paths acts as though it con- 
sisted of high resistances R in series with 
dielectric gaps G, as in Fig. 4. 

Now this path does not conduct elec- 
tricity until the potential difference be- 
tween the combs or prime conductors + 
and — becomes sufficient to discharge 
through the gap. If the supply of elec- 
tricity to this path is sufficiently great, 
that is to say, if the potential difference 
between + and — is maintained, or does 
not. fall too low, the current will con- 
tinue to flow, and will depend in magni- 
tude upon the potential difference, and 
upon the value of the high resistance, plus 
the resistance of the broken-down gap. 

The value of the equivalent resistance of 
all leakage paths combined in parallel for 
a given distance between discharge knobs 
can be found in the following manner: 

Run the machine at such a speed that 
there occurs no discharge between the 
knobs and so that if the knobs were 
brought slightly nearer to each other a 
discharge will take place. 

Under these circumstances all the cur- 
rent that the machine produces escapes 
through the leakage paths and at a voltage 
corresponding to the breakdown voltage 
between the knobs. Calling this voltage 
V, and the current which the machine pro- 
duces as this speed I, the value of which 
ia determined by measuring the amperage 
with the discharge knobs in contact, then 
the equivalent resistance R of the leakage 
paths is 

V 


R= -r. 


In machine No. 2 with a knob-gap of 
eight and three-quarter inches, which was 
found by a parallel needle-gap of sixty 
inches to correspond to an exterpolated 
voltage of 530,000, the speed was such as 
to yield @ current of 0.000162 ampere. 
This gives the value of the combined leak- 
age resistances as 3,270 megohms. 

If it be assumed that there is also an 
internal resistance in a Holtz machine, 
which corresponds to the internal resist- 


CURRENT IN 


ELECTRICAL REVIEW 


ance of a storage cell or a dynamo, then 
this resistance may be considered to be 
located between the collecting combs, by 
the way of the air-gaps between the combs 
and revolving plates, and the plates them- 
selves; the air-gaps as a whole and the 
plates as a whole being connected in series, 
and in series with the main circuit. Cer- 
tainly this portion of the circuit is as- 
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RENT IN AMPERES AND SPEED. 
sociated with a loss and its magnitude, as 

a resistance, can be determined. 

In No. 1 machine, under the head of 
efficiency, it was shown that this loss was 
seventy-nine watts, it being assumed that 
there is no loss due to dielectric hystere- 
sis. The short-circuit current at this 
time was 0.000597 ampere. Since the loss 
in watts is equal to the product of the 
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resistance and the square of the current, 
the resistance 
es 79 
P — (0.000597): 
Disregarding this internal resistance 
and considering the circuit as supplied 
with constant current at the collecting 
combs, the arrangement can be represent- 
ed diagrammatically, as in Fig. 5. 
In which 
I = current, in amperes, of constant value 
flowing from the plates to the combs on 
the positive side of the machine, and 


220 megohms. 
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from the combs to the plates on the 
negative side, and through the external 
circuit. 

R = resistance, in ohms, equivalent to the 
combined resistance of all the leakage 
paths external to the plates and combs. 

C = capacity, in farads, of a condenser 
having a capacity equal to that be- 
tween the discharge knobs of the ma- 
chine. 

E, = potential difference, in volts, be- 
tween the discharge knobs at time £. 

Q, = quantity of electricity, in coulombs, 
bound up in the condenser C at time @. 

i = leakage current flowing through the 
leakage resistance R at time ż. 

i’ = current flowing into the condenser C 
at time £. 


| 
And Q, = CE, = fras (1) 
0 
t 
; idt 
from which F; f 
C (2) 
t 
dt 
B a f | 
ut Re CRT P (3) 
and since 
t 
TDIR j 1 : 
I= +i Tattap fide (4) 


0 
Differentiating equation (4) with respect 
to i’, we have 
o=d1 +o -i dt, 


di’ 
cas ve 


n + constant. 


from which 
or log, a’ = — re 


Since for ¢=0; i =I, we have for the 
value of the constant, log, I, and the 
final expression for the last equation be- 
comes 


n t 2 
log, t = — TR t log, I, (5) 


from which = =e OR ; 


t 
— CR. (6) 
The current-time curve for the current +’, 
which flows into the condenser C, is, there- 
fore, of the form shown in Fig. 8. 

If there be no leakage, however, in 
which case R = « , then the current 7’ is 
constant and equal to I, the total current 
delivered by the plates to the combs. 

If there be no leakage, and therefore 
the total current I flows into the con- 
denser, it is evident that the potential 
difference between the knobs at time ¢ will 
be represented by the equation. 


Iż 
Orr (7) 


or i i = le 
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With leakage present the value of E, 
is obtained by substituting, in equation 
(3), the value for the condenser current 
’ given by equation (6), and is 


1 ~ l 
B= o | 1, Rip 


t 
o E,=RI(i1—e CR) ($5) 
The time curves of potential difference 
between the knobs are of the form shown 
in Fig. 6, that for no leakage being, as 
the character of equation (7) indicates, a 
straight line. 
In the equation 


if the upper integral limit be taken as the 
time elapsing between sparks, then ¢ is 
equal to the reciprocal of the number of 
sparks per second, a large number of 
which per second can be accurately count- 
ed after a little practice by use of some 
scheme of rythmic accentuation. E, then 
becomes equal to the voltage necessary to 
break down the gap and can be found by 
the equivalent parallel needle-gap. The 
supply current I at the appropriate speed 
can be found by the voltmeter. There 
remains but C and R as unknown quan- 
tities. 

The capacity of the machine may be in- 
creased and rendered negligible by the 
addition of sufficient known capacity. The 
capacity C of the formula then becomes 
known, and the average value of R can 
then be calculated. 

Probably of more interest is the use of 
this formula for the comparison of ca- 
pacities of small magnitudes, such as are 
used in wireless telegraphy. No. 1 ma- 
chine was called for and returned before 
some experiments along this line had been 
completed. 

Some of the peculiarities of the results 
summarized in the table, Fig. 3, can now 
be more clearly understood. As the pro- 
portion between observed current and leak- 
age varies widely with variations of po- 
tential difference, it is easy to account for 
the fact that a rise of watts input at the 
driving motor, amounting to forty per 
cent (from 126 to 174) yielded a rise of 
watts output of only fourteen per cent 

(from thirty-four to thirty-nine) ; also for 
the fact that a further rise of watts input 
accompanying the increase of gap-distance 
from twelve to eighteen inches, and of 
voltage from 122,000 to 180,000, amount- 
ed to only three per cent (from 174 to 
180) and resulted in a fall of watts out- 
put from thirty-nine to thirty-five (ten 
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per cent) because of increase of leakage 
both as to its total amount and its ratio 
to total current generated. 

Between the extremes of spark dis- 
charge (six inches and eighteen inches), 
at which distances the output in watts 
was substantially the same, the input rose 
nearly fifty per cent, all of which increase 
disappeared as leakage in the use of the 
eighteen-inch gap, causing the efficiency 
to fall from 27.1 per cent to 19.5 per 
cent. 

Different Currents Produced—An effort 


Fia@. 5. —DIAGRAMMATIC ARRANGEMENT OF 
APPARATUS, 


was made to obtain information of some 
of the characteristics of the currents which 
are yielded by the Holtz machine under 
different conditions. Three different ar- 
rangements of the machine are employed. 
In the first the machine is used without 
any discontinuity of conduction in the cir- 
cuit. In the second, condensers were in- 
troduced between the terminals from 
which current was drawn and the dis- 
charge knobs, and in the third, a shunt 
circuit consisting of two condensers and 


an inductance was connected across the 
machine terminals, and currents were 
drawn from the ends of the inductance. 
Current drawn from the machine by the 
first arrangement discolored chemically 
prepared paper. In the second arrange- 
ment there was no discoloration, and with 
the third, but a slight change in color. 

The general proposition which appears 
to be established by the trials thus far 
made, can be expressed as follows: 

At a constant speed the Holtz machine 
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generates a current of constant amperage, 
irrespective of the distance apart of dis- 
charge points or knobs. And the reason 
why the ammeter did not indicate a con- 
stant current flow during the experiments 
described, with the discharge points at 
different distances apart, was because an 
increasing percentage of the current 
leaked around instead of passing through 
the ammeter due to the increasing poten- 
tial difference as the points were drawn 
farther apart. 
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New York Section of the American 
Electrochemical Society. 


The first meeting of the New York sec- 
tion of the American Electrochemical So- 
ciety was held on January 26 in the hall 
of the Chemists’ Club, New York city. 
Some sixty members were present. Pro- 
fessor C. A. Doremus delivered the intro- 
ductory address, in which he explained 
the reasons which had led to the forma- 
tion of the section. A paper by Professor 
J. W. Richards, the president of the soci- 
ety, dealt with a review of the commercial 
systems of the electrolysis of water for 
producing hydrogen and oxygen. He dis- 
tinguished three diffcrent classes of sys- 
tems, according to the nature of the dia- 
phragm, which serves to keep the hydro- 
gen away from the oxygen. In the first 
class of cell non-conducting porous dia- 
phragms are used (Schmidt cell) ; in the 
second, solid partial partitions of a non- 
conducting material (Schoop cell) ; in the 
third, partial metallic partitions (Schuck- 
ert cell). The paper was concluded by 
some notes on the cost of the process and 
on the different applications of electro- 
lytic hydrogen and oxygen. 

The second paper was read by Mr. C. J. 
Reed, on the thermochemistry of elec- 
trolytic dissociation, and was an attack 
on the paper of Professor Richards, pre- 
sented at the Niagara Falls meeting. In 
the discussion which followed, Dr. Rich- 
ards maintained that his position was cor- 
rect, while Mr. Reed contradicted. 

Mr. A. J. Rossi then lectured on the 
manufacture of ferro-alloys in the electric 
furnace. He gave a review of the experi- 
ments which he has made for several 
years in Niagara Falls and described the 
use of carbon and aluminum as reducing 
agents. He uses aluminum in form of 
baffles, ingots or scrap in an electric fur- 
nace. When the current is turned on tne 
aluminum melts quickly, and in this mol- 
ten bath he then introduces the metallic 
oxides to be reduced. Mr. Rossi exhibited 
a very interesting collection of various 
ferro-metals produced by him in the elec- 
tric furnace. 

Mr. I. J. Moltkehansen presented a 
brief note on a “strange observation.” In 
electrolyzing a silver nitrate solution with 
two platinum wires as electrodes, he ob- 
tained two apparently similar deposits at 
both anode and cathode. Mr. Reed sug- 
gested that the anodic deposit might have 
been silver peroxide. 

The by-laws of the section were then 
adopted and the meeting adjourned. The 
intention is to hold another meeting im 
about two or three months. 
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CENTRAL STATION HEATING.’ 
BY W. H. SCHOTT. 


In the past few months numerous papers 
have been read before various electrical 
associations and engineering societies on 
the subject of central station heating. 

It is a well-known fact that heat can 
be delivered from a central point to almost 
any reasonable distance with very small 
loss, utilizing either water or steam as a 
circulating medium, but the question to 
be decided upon when a central plant is 
considered, is: Which shall we use, water 
or steam? 

Hot-water heating is in operation in a 
great many cities; some using a single- 
pipe closed circuit system, others a two- 
pipe static head system, and others a two- 
pipe balanced column system. The single- 
pipe system being adapted only where 
there is a limited territory to serve; but 
where the district to be served is extended 
over large areas, then in that case a two- 
pipe system becomes necessary in order to 
give the system the necessary amount of 
flexibility required and to furnish a posi- 
tive circulation. Where the district to be 
served is compact, with large buildings 
ranging in height from six to sixteen 
stories, the situation then becomes a steam 
heating situation; the steam being sup- 
plied at low pressure, being taken either 
from engines or being furnished direct 

from boilers. 
= Heating plants, utilizing cither water 
or steam, are found to be a better invest- 
ment where exhaust steam is utilized in 
furnishing the heat, or furnishing at least 
a part of it. 

Where exhaust steam exists and it is de- 
sirable to use it, it can be used more eco- 
nomically in a hot-water system than in 
a steam system, due to the fact that it 
may be used at atmospheric pressure and 
even at a pressure represented by a twenty- 
inch vacuum during the milder periods, 
the circulation being made positive by 
using a pump of some pattern as the cir- 
culating medium, the power required to 
operate this circulating medium being 
governed by the character of pump used 
and the head which it must work against. 

In a well designed water system there is 
only required from ten to thirty pounds 
pressure to overcome the pressure due to 
circulation and friction of mains, the 
power utilized by the circulation being 
absorbed in the circulating water so that 
it is not lost. 

With a steam system, sufficient pressure 

1 A paper read before the twelfth annual meeting of 


the Northwestern Electrical Ass ciation, Milwaukee, 
Wis., January 20, 21, 2, 
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must be maintained upon the mains to 
overcome the friction in the street work 
and to furnish the necessary circulation 
to the surface which is to be heated, this 
pressure ranging from two to twenty 
pounds and even higher, but normally at 
from five to ten pounds pressure. 

When the establishment of a central 
plant is undertaken it should be taken up 
with the same degree of intelligence as 
that of any other enterprise, as it is not 
reasonable to assume that managers and 
engineers, inexperienced in this work, can 
secure sufficient knowledge of the business 
bv a casual observation to warrant their 
passing on a situation as to whether or 
not it will pay to establish a plant of the 
above described character. 

It is a fact that a central plant, when 
installed, in order to make it a paving 
proposition, must have al] its detail con- 
sidered, and not the mere placing of equip- 
ment, pipes, mains, etc., to complete the 
circulation. 

In taking up the question of the central 
station heating plant, the territory to be 
heated should be carefully examined by 
some one familiar with its needs and then 
a plant designed that will give an eco- 
nomical operation, together with a su- 
perior service, to meet the needs as found. 

Tf the territory, after having had the 
physical examination made, proves that it 
will be a paving investment providing 
the plant is properly installed and man- 
aged, then the next feature that needs 
serious consideration is the franchise ques- 
tion. 

A franchise granted by a municipality 
empowering a corporation or others to use 
its streets, alleys and public places for 
the purposes of laying down and main- 
taining pipes, does not place on the mu- 
nicipality any extraordinary burden. In 
fact, it is an assistance to the municipality, 
due to the fact that after the street is put 
back in place properly there is nothing 
about it to wear out the pavement or cut 
up the streets in anv manner or sense, anv 
more than the placing in the streets of a 
sewer. 

On the other hand, due to the centraliz- 
ing of all the fuel burning for a large num- 
her of buildings to one point, this point 
usually being located upon a railroad in 
the manufacturing part of the citv, re- 
lieves the street of the usual traffic caused 
by delivering the fuel to the buildings so 
heated. 

A company undertaking the establish- 
ment of a heating plant in a city, instead 
of being burdened by severe restrictions, 
should have the support of the city officials 
and public at large, and a liberal fran- 
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chise should be granted so that a plant 
can be established that will not only be 
a credit to the city in which it is installed, 
but also a paying investment. 

Many franchises granted in the past 
and accepted by companies undertaking to 
operate under them, should never have 
been accepted, due to the fact that the 
rates were entirely too low, or the com- 
pany failed to have the proper control 
of its business, resulting in the disaster 
of the company undertaking to operate 
under the same. 

After having secured the proper fran- 
chise, then the plant to be installed should 
be of the best design possible to attain, 
no matter whether it be a steam or water 
proposition. 

High-grade power-house equipment in 
any power plant has proven conclusively 
that it pavs only to use the best that can 
be obtained in the market and should be 
ample evidence that the same would apply 
to a heating system. 

The street work should be installed in 
the best possible manner known, great 
care being taken to see that the mains have 
ample capacity; the expansion to be taken 
care of in a proper manner so as not to 
throw undue strain on any fitting in the 
system; that the insulation should be of 
the best so as to reduce the street losses 
to a minimum; the pipe lines should be 
properly underdrained so as to eliminate 
the possibility of water, logging, and. if 
a steam system, great care should be taken 
in the maintaining of grades so that the 
mains will be properly drained. 

In the piping and connecting of build- 
ings to the system great care should be 
taken in the equipment, as no system will 
operate economically and satisfactorily 
unless its pipes are properly proportioned 
so as to circulate with practically no fric- 
tion, and its radiation is so proportioned 
so as to properly heat in the coldest 
weather, or, namely, twenty degrees below 
zero in this climate. 

All piping in buildings, no matter 
whether it be a steam or water system, 
should be properly covered. 

The radiating surface set should he of 
ample surface to heat the space to be 
heated without calling upon the risers and 
mains in the building to assist, due to the 
fact that in the milder periods, when the 
minimum amount of heat is required, 
while the circulation to the radiator may 
be closed off, the heat would still dissipate 
itself through the mains and risers, if 
not covered, and whenever the temperature 
of the space so heated rises above the 
standard, it then becomes wasted, due to 
the fact that doors and windows are 
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opened and the same is permitted to pass 
to the outside atmosphere. 

The covering of the pipes and mains 
and placing of sufficient radiation to main- 
tain the temperature desired, increases 
the cost of the installation to the con- 
sumer, but as this installation is of a per- 
manent nature, the smal] percentage of 
increase due to its requirements is not 
excessive and should be insisted upon. 

More plants throughout the country are 
not operating satisfactorily to their own- 
ers on account of the buildings which they 
are heating not being properly radiated 
than from any other cause known. 

The radiation required for a building 
should be based upon the minimum tem- 
perature contended with, or twenty de- 
grees below zero. If sufficient radiation 
is set to maintain standard temperature 
at twenty degrees below zero, a company 
is only called upon to operate forty per 
cent of its maximum of the radiation so 
set as an average during the entire heating 
season. 

On account of the requirements varying 
as they do, it becomes (in order to make 
the system as economical as possible) an 
absolute necessity to adopt some form of 
regulation, or otherwise a large amount of 
heat is wasted. 

In a water system it is much easier to 
regulate the temperatures without using 
automatic regulation than it ìs in a steam 
svstem, due to the fact that the tempera- 
ture of the water may be varied to suit 
the outside conditions, so that in the mild- 
er periods the surface can not throw off 
as many heat units as otherwise, duc to 
their lower temperatures, but from testa 
made, a regulated system will save to the 
central station forty per cent of its fuel 
requirements, and in making this forty 
per cent saving in fuel, it must necessarily 
mean also that forty per cent more busi- 
ness can be carried on a given plant with 
regulation than it can without. This state- 
ment is correct during the average of the 
season, but due to the fact that the re- 
quirements must be based upon twenty 
degrees below zero, the plant must operate 
under one of two conditions, namely: 

The plant having ample capacity to 
handle the connected load at twenty de- 
grees below zero, or 

It having its capacity to handle this 
load economically during the average of 
the season and then depending on its 
overload capacity to take care of it during 
the coldest periods, which would corre- 
spond to the peak in a lighting station 
during the holiday period. 

While the above may be true it is poor 
engincering to undertake to carry out a 
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station upon these lines, as the plant 
should have ample capacity to meet its 
requirements at twenty below zero, due to 
the fact that enough can be saved in 
operation during its extremely cold period 
to offset any charges chargeable against 
the property, due to its larger capacity, 
in addition to ensuring to the consumer 
an absolute service. 

Many of the plants installed in the past 
do not have the capacity claimed for them. 

In a well designed water system, during 
the average temperature of the heating 
season, six to eight pounds of water per 
square foot of radiation per hour is am- 
ple to furnish all the heat required bv 
the surface so supplied, but when the 
temperature is twenty degrees below zero, 
it then requires twelve to eighteen pounda 
of water per square foot per hour, and 
the plant must have capacity to deliver 
a sufficient amount of water during these 
periods to furnish the heat to the surface 
to heat the space as required. 

The same conditions practically apply to 
a steam plant as to a water plant. 

In tests made recently I find a wider 
range in a steam plant than in a water 
plant. Comparing the tests taken in a 
building where the radiation set was up 
to the requirements, against a building 
where the radiation was set on a fifty-two 
per cent basis, I found that a change of 
thirty-four per cent in outside tempera- 
ture varied the condensation in the build- 
ing where radiation was properly set 13.72 
per cent, while in the building underset, 
the same change in outside temperature 
varied the condensation 24.24 per cent. 

In comparing the condensation in build- 
ings where the radiation is properly set 
against the condensation in buildings 
underset, I find it to be as follows: 

First—Building properly set: 

Wind velocity 10.3 miles per hour. 

Average outside temperature thirty de- 
grees. 

Average condensation per square foot 
per hour 0.158 pound per hour. 

Second—Building set fifty-two per cent. 

Wind velocity 10.3 miles per hour. 

Average outside temperature thirty de- 
grees. 

Average condensation per square foot 
per hour 0.365 pound per hour, or on 
account of this building being underset, 
twenty-two per cent more condensation 
took place than would have taken place 
if the radiation had been set to require- 
ments. 

From the above you will readily see that 
the proper installation of the radiation 
is a very important factor. In both of the 
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above buildings the steam supply to the 
buildings was controlled by regulation. 

On the question of how to charge for 
heating a given space, various methods are 
used, some basing their charges upon a 
cubical contents basis, varying the charges 
on account of the construction of the 
building. Others charge on a basis of so 
much per square foot of heating surface. 
Others charge upon a basis (and this 
applies to steam only) of the number of 
pounds of steam condensed. 

Certainly the cubical contents charge 
basis is entirely wrong. A building, due 
to its construction and exposures, may vary 
from two to eight or ten changes of air 
per hour. These changes govern the 
amount of heat required to heat the space 
in question. Necessarily to heat properly 
the radiation must be based upon the 
maximum number of changes of air that 
will take place per hour, and as the num- 
ber of square fcet or radiation set governs 
the operating expenses of a central sta- 
tion, it must in that case be the basis 
of charge, either from a square foot basis 
or a meter basis. 

The objections usually raised to a meter 
basis are the same objections that have 
been raised by consumers of electric light 
companies; namely, that when the current 
which they have used to supply their 
hight and power is furnished through a 
meter, they are limited in service. In 
other words, they will take care of their 
light and power and use it only as their 
requirements call for it, while if they have 
a flat rate they pay no attention to the 
same, thereby very materially increasing 
the cost of operation to the central sta- 
tion, in addition to requiring a much 
larger amount of capacity to take care of 
the connected load than they would other- 
wise. This applies to the meter basis of 
measurement. 

The consumer will call upon the station 
for his maximum demand, which is repre- 
sented by the connected amount of radia- 
tion when we have our minimum outside 
temperatures, but during the milder peri- 
ods will have a large amount of the 
radiation cut out of service, first due to 
the fact that they do not need it; second- 
ly due to the fact that they are trying 
to save in heating bills and are very liable 
to cut them down to a point where it is 
below their actual requirements, resulting 
in a dissatisfied customer. 

With the radiation furnished on a 
square foot basis and without regulation, 
a price that would justify the company 
in operating the same without any re- 
strictions would seem prohibitive, but the 
application of regulation to the same acts 
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practically in the same capacity as the 
meter does to the electric light plant, in 
not permitting the building to be over- 
heated, yet furnishing to the consumer the 
necessary heat to maintain seventy or 
seventy-two degrees, the temperature 
usually agreed upon, and with the con- 
sumers securing their heat upon this basis, 
they are usually much better satisfied than 
upon a meter basis and the income to the 
company per foot per season should aver- 
age higher than where the same is on a 
meter basis. 

Probably the ideal method of furnish- 


ing heat to the consumers from the station ` 


standpoint would be to furnish the same 
through a meter, and at the same time 
give the consumer automatic regulation. 
The regulator would prevent the building 
being overheated, in addition to giving an 
even temperature line, and at the same 
time the company would be paid for all 
heat so supplied. 

To give you an idea of what is actually 
being done in practice on the question of 
regulation, I refer you to a chart which I 
have prepared. This was taken and is the 
average of several charts for a period of 
one week. You will note from the chart 
that the range is within two degrees. 
These charts were taken from a building 
having a west and south exposure, front 
of glass, sides about two-thirds brick and 
one-third glass. 

No manipulation of valves is made in 
the building at any time, but the circu- 
lation of the building is automatically 
controlled by a regulator at all times. 
From this chart you will see that there is 
no overheating or underheating, but a con- 
stant temperature is maintained at all 
times. The regulator (and this applies 
to both steam and water systems) closes 
off the circulation from ten to sevenly per 
cent of the time in each twenty-four hours, 
this depending entirely on the outside tem- 
perature, and as an average during a heat- 
ing season, will keep the circulation closed 
off over forty per cent of the time. 

From this you will see the extreme im- 
portance of automatic regulation to a cen- 
tral station, regardless of any statements 
made against its use, it becomes an im- 
portant factor in the successful operation 
of a heating station. 

To any one considering the installation 
of a heating plant, all of the features and 
facts herein referred to should be very 
carefully considered, as they are extremely 
important in making the enterprise the 
success that it should be. 

Central electric lighting stations should 
find heating plants, when properly in- 
stalled, valuable additions to their proper- 
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ties. If lighting and power companies 
are in position to furnish heat in addi- 
tion to their light and power, they can 
eliminate a large percentage of the 
isolated plants with which they have al- 
ways to contend. 

The average large building is compelled, 
on account of its proper heating, to main- 
tain a boiler plant seven or eight months 
in each year. As a usual proposition the 
lighting and power required in this same 
building during this time will have a peri- 


od of twelve to sixteen hours per day, 


furnishing sufficient exhaust steam to heat 
the same so that the expense of operating 
the combined plant is only slightly in- 
creased during this period and on account 
of it becoming necessary to operate a plant 
seven or eight months a year; numerous 
cases exist where they will install a plant 
and operate throughout the entire year. 

If these same buildings are in position 
to secure light, heat and power from a 
central plant, a majority of the isolated 
plants throughout the country can be se- 
cured by the central stations, and planta 
now in operation in them can be closed 
down, and in new buildings being erected 
no plants at all will be installed, as the 
experience has been that plants of this 
description are expensive to maintain when 
all charges are being considered, but build- 
ings have been driven to the installation of 
them due to the fact of being compelled 
to furnish heat. 

In addition to a heating plant enabling 
a central lighting company to control this 
class of business, it also enables it to 
fortify its business against municipal 
ownership by having a satisfied communi- 
ty, in addition to guarding against en- 
croachment of opposition companies, as 
a lighting company operating a heating 
plant in connection with it in our smaller 
cities is certainly in a much stronger posi- 
tion than one without it, due to the fact 
of its being able to furnish all classes of 
service required, so that in considering the 
establishment of a plant of this character 
there should be considered the advantages 
to be gained by the operation of a con- 
solidated property of this kind, and due 
credit should be given the heating depart- 


ment for the assistance it renders the 
lighting department in securing profitable 
lighting and power business, that a com- 
pany otherwise could not obtain. 


The Council of the British Institution 
of Civil Engineers have nominated their 
president, Sir William Henry White, 
K. C. B., to fill the place of the late 
Sir Frederick Bramwell as one of the 
representatives of that institution on the 
Engineering Standards Committee. 
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COIL WINDINGS FOR ELECTRICAL 
PURPOSES.: 


BY RICHARD VARLEY AND OHARLES R. 
UNDERHILL. 


The electromagnet as a temporary 
power transformer has long been in gen- 
eral use for various purposes and has now 
reached a stage where it can be standard- 
ized for performing a certain amount of 
work through various distances. As 
there is very little data on the subject 
and the rquirements are so exacting, the 
practical method of obtaining data is to 
construct electromagnets of different 
forms and sizes and make actual tests, 
and having once found the pull which 
may be produced through various distances 
with different magnetizing forces, it is 
then comparatively easy to determine what 
size of wire should be used for any given 
voltage to produce the desired results. 

To begin with, the first data usually 
given is the tractive force, or the amount 
of pull required. The next is the distance 
through which this force must act. This 
gives the total amount of work in foot- 
pounds. The time-factor does not enter 
into the work so much in a case of this 
kind, but the time that the current is to 
be left on the winding does determine the 
size of the winding, particularly the out- 
side diameter, as the winding must have 
sufficient superficial area to radiate heat 
rapidly enough to prevent the winding it- 
self from becoming overheated. If the 
area is not sufficiently great, the heat 
will not have sufficient outlet, so to speak, 
and therefore the winding will get ex- 
tremely hot, which heating not only raises 
the resistance of the winding, thereby 
decreasing the ampere-turns for a con- 
stant voltage, but is also liable to damage 
the insulation, thus causing a short-cir- 
cuit, and, in consequence, a complete 
burning out of the coil. 

In studying the many phases of elec- 
tromagnets, very interesting points are 
noticed. For instance, for long ranges 
the pull will vary almost in direct ratio 
to the ampere-turns, while for short 
ranges—that is, where there is a short 
gap in the circuit—the proportionate pull 
will be much greater for low magnetizing 
forces than for high magnetizing forces. 
The reason for this is obvious. In the 
case of a long range, the iron will not 
become sufficiently saturated to increase 
the total reluctance of the magnetic cir- 
cuit, as the reluctance of the air-gap is 
at least ninety per cent of the total re- 
luctance. In the case of the short air- 
gap, however, and particularly if the sec- 


1Paper read before the twelfth annual meeting of the 
Northwestern Electrical Association, Milwaukee, Wis., 


January 20, 21 and 22. 


a a A G E a aa 


-——— ~ 


February 13, 1904 


tional area is great, the reluctance of the 
gap may not exceed, or in some cases may 
be less than the reluctance of the iron por- 
tion of the magnetic circuit, therefore it 
is very difficult to make any set rule for 
determining the pull. 

Again, there has been very little data 
published regarding the coil and plunger 
type of magnet, or solenoid. General 
magnetization curves have been shown, 
but no particular working data given, 
therefore the manufacturer of electro- 
magnets has to make a great deal of origi- 
nal research in order to be able to make 
estimates on electromagnets specified 
under varying conditions. It has been 
found that by making different sized 
magnets of various types, that a general 
curve may be drawn by reference to which 
the proper dimensions may be found for 
any pull through any range desired. 

The data required from customers or- 
dering is as follows: 

The pull, whether uniform or accel- 
erating. 

The distance through which the pull 
must act. 

The time the current is to be on the 
magnet, and 

The length of time between the con- 
tacts operating the magnet. 

It should also be specified whether the 
magnet is to be in a vertical or lateral 
position unless the weight of the arma- 
ture is to be counterbalanced by a weight 
or spring. When this is not specified, it 
is customary for the manufacturer to 
make the pull of the magnet great enough 
to include the weight of the armature. It 
is important to know the length of time 
the current will be on the winding in 
order to make the radiating surface suffi- 
ciently great, and also to know the length 
of time between the contacts, as the mag- 
net will cool during that time, and so 
that this may be deducted from the heat- 
ing. 

Again, there is little data given which 
enables the designer to actually deter- 
mine just how much a magnet will heat 
with a given voltage, or current, and this 
again has to be practically determined 
from actual tests. By these means a stand- 
ard line of electromagnets and solenoids 
has been designed, standard patterns 
made, etc., which enables the customer to 
obtain exactly what he wants at market 
prices, just as he purchases a dynamo or 
motor. 

There is no good reason why the cus- 
tomer should not be able to obtain an elec- 
tromagnet to perform any reasonable 
operation, and this on the open market, 
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just as he would obtain a dynamo or 
motor. 

As an example: let us assume that an 
electromagnet is required which will pull 
twenty-five pounds through a range of ten 
inches. 

Now, since the field of the solenoid is 
nearly uniform throughout its entire 
length, the solenoid immediately sug- 
gests itself for this purpose. 

But here the designer lacks data on 
the relation between the ampere-turns in 
the winding and the necessary diameter 
of the plunger in order to fulfil the speci- 
fications. The’ practical way out of this 
difficulty is to make a test. By selecting 
several lengths of solenoids with different 
diameters, and by testing these solenoids 
with various sizes of plungers, excellent 
data is obtained which he!ps the designer 
to determine the proper size of solenoid 
and plunger for any specific purpose. 

It is obvious that an ironclad solenoid 
is stronger than the simple type of 
solenoid, as the iron completes the mag- 
netic circuit. But here again the de- 
signer lacks data, and therefore tests 
must be made before the actual design can 
be completed. 

Again, the plunger electromagnet is 
much stronger than the simple or ironclad 
solenoid, for short distances, as it has the 
combined functions of the ironclad 
solenoid and the electromagnet, and data 
has to be obtained for this. So it is for 
all the different types of electromagnets. 
True, we have excellent data for electro- 
magnets with closed magnetic circuits, 
but it is a rather difficult undertaking 
to accurately calculate the action of an 
electromagnet when its range of action 
is comparatively great. 

The pull does not vary by any known 
law, such as the square of the distance, 
or the cube, for that matter, but the pull 
is much greater when the air-gap is small 
than when the air-gap is great, although 
in the latter case the pull is more uniform 
for a given range. 

Where the air-gap is small, the iron 
portion of the magnetic circuit may also 
be short, as less electrical energy is neces- 
sary to produce sufficient magneto- 
motive force to send the required amount 
of flux across the gap. In all cases the 
magnetic circuit should be as short and 
as large as possible in cross-section, but 
for long air-gaps much more room is re- 
quired for the winding necessary to force 
the lines through the large air-gap, t. e., 
a winding of higher pressure is required 
and where the reluctance of the air-gap 
is great, the reluctance of the longer iron 
portion of the magnetic circuit will be 
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negligible by comparison with the reluc- 
tance of the gap. The time that the cur- 
rent is to be in the winding also deter- 
mines the size of the winding, as a wind- 
ing which is to be in circuit only momen- 
tarily will not require as much radiating 
surface, and therefore a much larger wire 
may also be used, thereby reducing the 
size of the winding for the same ampere- 
turns. 

To the casual observer, the winding of 
an electromagnet is the least important 
of that indispensable detail of so many 
electrical devices. The magnet circuit is 
carefully considered, as it should be of 
course, but the winding is briefly re- 
ferred to in terms of ampere-turns. This 
is correct, so far as it goes, but how about 
the economy of that winding? How shall 
the winding itself be so constructed that 
the maximum of magnetic energy in am- 
pere-turns may be obtained with the mini- 
mum amount of electrical energy? 

The ampere-turns are, of course, de- 
pendent upon two things only; namely, 
the resistance of the average of all the 
turns in the winding, and the electromo- 
tive force applied to the winding. 

This rule is based upon the following 
reasoning: assume a single layer of in- 
sulated wire wound upon a core of any 
given diameter. Now assume but one 
turn of wire with, say, one volt pressure 
on that turn. If the resistance per turn 
of wire is 0.01 ohm, the resultant current 
would be 100 amperes, therefore for one 
turn of wire there will be 100 ampere- 
turns. Now assume two turns of wire 
with the same total pressure, t. e., one 
volt. The resistance will then be 0.02 
ohm and the current fifty amperes. 
Then fifty amperes and two turns equal 
100 ampere-turns as before. This rule 
holds the same for any number of turns, 
only in the practical condition the aver- 
age diameter of all the turns is taken. 

As the current strength for a constant 
resistance is dependent upon the voltage, 
in the case just considered the ampere- 
turns for ten volts would be ten times the 
ampere-turns per volt, or 1,000 ampere- 
turns. Therefore it will be seen that the 
ampere-turns, for any specific case in which 
the voltage and mean diameter of the 
winding are given, depend entirely upon 
the resistance of the average turn regard- 
less of any number of turns in the wind- 
Ing. l | 

The economy of the winding for any 
specified number of ampere-turns depends 
entirely upon the number of turns in the 
winding, as the greater the number of 
turns for the same mean diameter, the 
greater will be the resistance, and conse- 


258 


quently the less will be the current for 
the same ampere-turns and voltage. 

The meaning of this is, that less elec- 
trical energy is required to maintain a 
given magnetizing force in a coil with 
many turns of a given size of conductor, 
than with a few turns of the same con- 
ductor. 

The ideal condition would require a 
wire whose cross-section should be square 
or rectangular, and the insulation should 
be vanishingly thin, that is, the convolu- 
tions should be insulated from one an- 
other, without any space being occupied 
by the insulation. The practical condi- 
tions, however, are far from being ideal, 
not only with respect to the exceedingly 
thin insulation, but also on account of 
the infeasibility of using wire of square 
or rectangular cross-section, owing to the 
perversity of the square wire in endeavor- 
ing to rest upon its corners in the wind- 
ing, instead of on its flat sides, as is as- 
sumed in the ideal case, and while the 
rectangular wire or ribbon answers very 
well for heavy work, it does not give satis- 
factory results with wires finer than No. 
14 on account of the greater amount of 
insulation required to cover it for equal 
cross-sections as compared with round 
wire and for this reason best results are 
at the present time obtained with round 
wire. 

The ordinary method of insulating is 
to wrap cotton or silk about the wire. For 
all practical conditions cotton is quite 
as good for insulating as silk, but owing 
to the greater thickness of the cotton, the 
silk-covered wire winding is more eco- 
nomical as to operation, although a trifle 
more expensive in first cost. 

Let us compare the various weights of 
copper in the ideal case with the weights 
of copper in the windings with silk and 
cotton-covered wire. 

In the ideal case the winding volume 
would be entirely filled with copper, while 
in the practical cases the volume occupied 
by the insulation as well as the volume 
lost due to the interstices between the 
turns of round insulated wire must be de- 
ducted from the total winding volume to 
give the volume of the copper. 

For this purpose let us consider a wind- 
ing volume of one cubic inch. For the 
ideal condition, the weight of copper 
would be 0.03 pound, while for a No. 30 
B. & S. wire insulated with silk to a two 
mil increase, the weight of the copper 
would be but 0.175 pound, and for a cot- 
ton-insulated wire of the same diameter, 
the increase in diameter, due to the cot- 
fon, being four mils, the weight of the 
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copper in the winding would be but 0.129 
pound. 

It is sometimes desirable to use an in- 
sulating material which will not burn 
when the winding becomes very hot, and 
asbestos-covered wire is used to some ex- 
tent, especially in arc lamps where the 
temperature of the controlling magnets is 
influenced by the heat from the arc, but 
while this insulation is not inflammable 
and does not char or crumble, it is so 
thick that only a small portion of the 
available winding volume is filled with 
copper, and for this reason the asbestos- 
insulated wire is not economical, as com- 
pared with cotton-covered wire. 

In the calculation of the proper wire to 
be used in a given bobbin for any specific 
purpose, there are two factors which must 
always be determined. One is the resist- 
ance factor, and the other, the space fac- 
tor. These two factors may be combined 
and called the combined space and re- 
sistance factor, and expressed in terms of 
“ohms per cubic inch.” Therefore, if we 
know the cubical contents of our bobbin, 
and have previously calculated a table of 
“ohms per cubic inch” for the various 
sizes of insulated wire, we may cuickly de- 
termine the proper size of wire for our 
purpose. 

Let us consider a round winding: since 
the winding on a bobbin of circular sec- 
tion is really a hollow cylinder: 


D?--- d , 
The volume will be rL ( a ) cubic 
inches. 
Where D = outside diameter of winding 
d = inner s me oi 


L = length s = ji 

Now let us consider the section and 
length of insulated wire which is to com- 
prise the winding. First let us get our 
resistance coefficients. 

It has been found by experiment that 
a commercial soft copper wire 0.001 inch 
in diameter has a resistance at sixty- 
eight degrees Fahrenheit of 10.3541 
ohms. Now, since for the same length the 
resistance of conductor decreases in direct 
ratio to the sectional area of the con- 
ductor, the resistance will vary with the 
square of the diameter of the wire. There- 
fore, denoting the diameter of the wire 
by A, the ohms per foot for any diameter 
0.00001 03541 

A , 
0.0000008628 4 
A? 

Now it is obvious that if we know the 
length of a given wire that will just fill 
the bobbin in question, we may quickly find 
the resistance by multiplying the length 
of {he wire by the resistance per unit 


of copper wire will be 


the ohms per inch — 
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length. But here we must consider tlie 
sectional area of the wire and insulation. 
For wires of a smaller diameter than No. 
20 B. & S. the cotton makes the totai 
diameter 0.004 of an inch greater than 
the diameter of the wire. This is gen- 
erally referred to as a four-mil increase. 

When the wire is wound into the bob- 
bin, the turns of one layer cross the turns 
of adjacent layers at an angle which ie 
dependent upon the diameter of the wir: 
and the diameter of the turn. Therefore 
at a certain point in each turn the corre- 
sponding turn of the adjacent layer will 
be centrally over this turn, but 180 de- 
grees around where the wires cross one 
another the wires will imbed slightly. 

The gain due to imbedding is approxi- 
mately 7.3 per cent, but since this gain 
in space is about equally offset by the 
spreading of the insulation laterally, due 
to the vertical tension of the wire during 
the process of winding, the longitudinal 
sectional area of the bobbin consumed by 
each turn of the wire is approximately 
equal to the square of the diameter of the 
wire and insulation. 

The turns, then, are equal to the lon- 
gitudinal cross-sectional area of the wind- 
ing divided by the square of the diameter 
of the wire plus insulation, or N = r 

Where 
N = total number of turns in the winding 
T = thickness of winding 
L = length of winding 
g = diameter of wire plus insulation 

Now the total length of the wire L w 
in the winding will, of course, be equal 
to the number of turns multiplied by the 
average length of all the turns, or 


a L (D°—d) 
tg? 


L w = 


Therefore the resistance P of the wind- 
ing will be 
0.000000862284 rI (D?—d) _ 


pe IF a? 
0.0000027107 L (D*—d?) 
49° A? 


To simplify the operation in practice, 
it is customary to calculate separately the 
constants for the various sizes of wire. 
both the resistance and space factors. 
Since for any given size of insulated wire 
with given insulation the space and re- 
sistance factors may be resolved into the 
combined space and resistance factor, and 
in this factor the constant T is incorpo- 
rated, therefore the resistance P may he 
found by the simple formula: 


D? -- C 
=RLI- . 
P=R ( y ) 
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where R equals the combined space and 
resistance factor. 

Space and resistance factors are ar- 
ranged in the form of tables for reference, 
therefore only the volume of the bobbin 
need be found in order to ascertain the 
resistance which may be contained therein 
with any size of wire, or the size of wire 
may be determined which will give the 
desired resistance for any winding 
volume. In this latter case, however, the 
true outer diameter of the winding must 
be recalculated, as the calculated con- 
stants seldom coincide with the tabulated 
constants, therefore the next smaller size 
of wire is taken and the true outside 
diameter of the winding calculated by the 
formula 
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For windings of square or rectangular 
cross-section special formulæ are required. 
However, these formulæ only have to be 
used in determining the average length 
of all the turns, as the thickness and 
length are the same as in a winding or 
circular cross-section. 

In order to obtain the theoretical re- 
sults in practice certain precautions must 
be taken, for instance, the actual diam- 
eter of the insulating sleeve must 
be taken, and also the exact diameter of 
the wire and the thickness of the insula- 
tion. A change of one ten-thousandth of 
an inch in the diameter of a No. 35 wire 
will change its resistance about six per 
cent for equal lengths of wire, therefore 
caution must be taken to be sure that it 
is not stretched during winding, as the 
ampere-turns will be materially reduced. 

A slight increase in the insulation will 
also make a marked change in the amount 
of wire in a winding. 

Also, in calculating the weight of insu- 
lated wire the specific gravities of the 
wire and insulation must be known. 
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Improvements in the Paris Under- 
ground Railway. 


It is reported that the Paris Metropoli- 
tan Railway has decided to abandon the 
use of cables carrying large currents 
through the train, and will equip its cars 
with the Westinghouse electropneumatic 
turret-type control apparatus, to replace 
the present system. The feature of the 
electropneumatic control system is that 
compressed air is employed for actuating 
the controllers on all motor cars, and con- 
trol is effected by small currents and wires 
throughout the train, at a pressure of 
fourteen volts. 
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The Export and Domestic Issue of 
the Electrical Review in Siberia. 
The accompanying illustration is an in- 

teresting exhibit of the Russian press cen- 

sors work. This illustration is made 
from a page of the ELECTRICAL Review 
of December 12, which has been returned 
to the editorial office by a correspondent 
in Tomsk, Siberia, under date of Decem- 
ber 31. Our correspondent is concerned 
as to what there was of a treasonable or 
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told they could have a short vacation in 
Siberia if they continued their methods 
of reviving interest in various public 
meetings. 

The illustration which was offensive to 
the eye of the Russian press censor ap- 
peared in an article entitled “Electricity 
in Siberia,” written by an American trav- 
eler who had spent considerable time in 
that country, and who was conversant 
with the conditions there. Why the text 


e, 

Po ton Ta Stati shel & be 

aor : pu F 
vi tR 
“E 


it 
was ee onaf conditións of 


seditious nature, reflecting on the Rus- 
sian administration, in the illustration 
which has been thus obliterated. The il- 
lustration was nothing but an innocent 
reproduction of one of the vertical en- 
gines at the Tomsk central station. 

The lot of the newspaper man in Rus- 
sia is decidedly hard, and although this 
work is one of the most pleasant under- 
takings in any other country on the globe, 
it is not so in Russia, where the govern- 
ment spends more money on its press 
censors than on its schools. It is under- 
stood that last year eighty-three papers 
were suspended for various periods, and 
twenty-six were forbidden to accept all 
advertisements, while 259 editors were 


was left intact and the most innocent il- 
lustration obliterated is past finding out. 

It is not very often that the work of the 
press censor in Russia comes to light in 
this way. The recipient of a paper, a 


portion of which has been blacked out as 
in this instance, is generally fearful of 
calling attention to it, and does so at con- 
siderable risk; but it is a well-known fact 
that very few publications go through 
without having some portion of the mate- 
rial expunged in just such a ridiculous 
fashion. This matter must not be re- 
garded as merely comical, because it seri- 
ously militates against the acceptance of 
good literature in Russiadom, in that the 
Siberian is very properly afraid to con- 
tinue buying a journal which has come 
under the ban of the censor. 
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Electrical Notes from Europe. 


HE city of Zurich is considering a 
project for installing a large hy- 
draulic plant in the vicinity. The 

question has been under consideration for 
several years past, and some definite 
measures will no doubt be taken in the 
near future. The waters of the Sihl will 
be utilized, at a point near the Etzel, 
which is a mountain lying on the south 
hank of the lake of Zurich. The Sihl is 
a stream which has a rapid fall and is 
already used to give hydraulic power. It 
will be possible to obtain as high as 60,- 
000 horse-power under the proposed con- 
ditions. The current is to be utilized for 
supplying light and» power to the city of 
Zurich and also the surrounding region, 
in which there are several large towns. 
The municipality will no doubt set apart 
the sum of $5,000 in order to have the 
matter examined by a technical commit- 
tee. The project which has been sub- 
mitted by the Oerlikon Company, of Zu- 
rich, provides for plants of different ca- 
pacities, varying from 60,000 horse-power 
down to 13,000. The total cost of con- 
struction, including the hydraulic and 
electric plant, the transmission lines and 
the transformer stations, supposing the 
turbines to deliver 60,000 horse-power 
during eleven hours per day, figures $5,- 
134,000. The other projects give the fig- 
ures for plants down to 13,000 horse- 
power, which will cost $3,120,000. Out 
of the 60,000 horse-power which was orig- 
inally proposed, the city of Zurich will 
no doubt take 25,000 horse-power for the 
city lighting and power circuits, leaving 
the remainder for tramways and electro- 
lytic plants, as well as for the circuits in 
the surrounding region. The towns of 
St. Gall and Schwytz are associated with 
Zurich in this enterprise, and it will no 
doubt be of great benefit to the region. 


A new primary battery has been re- 
cently invented by two Hungarian engi- 
neers, Csanyi and Barczay, which is an 
improved form of Bunsen cell. It is 
claimed to be greatly superior to the lat- 
ter. The essential feature of the battery 
is the use of a mercury salt for the elec- 
trolyte. This has been proposed before, 
but the inventors have secured a greatly 
increased effect by adding cyanide of po- 
tassium and alcohol to the mercury solu- 
tion. Carbon plates twenty-four centi- 


metres high, seven wide and one thick are- 


placed in one compartment of a cell, and 
separated from a similar zinc plate two 
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millimetres thick by a porous diaphragm. 
The carbon is placed in concentrated ni- 
tric acid. For the zinc, the electrolyte 
is a solution of mercury, to which is add- 
ed cyanide of potassium and alcohol. To 
test the superiority of the new battery it 
was run against a similar cell, using only 
nitrate of mercury for the zinc. The re- 
sults of the different tests showed a con- 
siderable difference in favor of the new 
cell. This will be noticed by the follow- 
ing figures: After a thirty minutes’ run 
on a resistance of 0.1 ohm, the ordinary 
cell showed 0.550 volt and 5.05 amperes, 
while the new cell gave 1.425 volt and 
13.20 amperes. 


A very practical application of wireless 
telegraphy has been made by the Italian 
Legation at Pekin. It has installed a sta- 
tion at its headquarters which allows it to 
exchange messages with the Italian war 
vessels which lie in the harbors of Taku 
or Tientsin. This gives it a direct con- 
nection with the fleet without needing to 
use the Chinese overland lines. The value 
of such a system is at once apparent and 
it would be of the greatest service in case 
of war. The Legation can also telegraph 
to the war vessels which are cruising off 
the northern coast of China. At the time 
of starting the station, messages were ex- 
changed between the Legation and Vice- 
Admiral Mirabello, on board the battle- 
ship Victor Pisani, located in the Gulf of 
Petchili. 


The new German cable from Emden to 
the Azores, which was finished during the 
latter part of October, forms part of the 
German-American cable which will ulti- 
mately reach New York. The first cable 
from Emden to New York was laid in 
1900, but as this has been found insuff- 
cient, it was decided to double it by a 
new line running parallel with the first. 
The cable is being laid by a German com- 
pany, and it is proposed to finish the 
whole by the end of this year. The sec- 
tion which is now completed from Emden 
to Horta, in the Azores, has a total length 
of 1,950 nautical miles. This is the first 
cable of such importance to be construct- 
ed and laid by a German firm. The work 
was carried out by the Nordenheim Com- 
pany, which has a large cable factory. 
The first section starting from Emden 
measures 800 nautical miles, and in this 
part the cable contains 226.8 kilogrammes 
of copper and 131.5 of gutta-percha per 


mile. This section has a central wire of 
2.73 millimetres diameter, which forms a 
core for the rest of the cable, consisting 
of twelve wires of 0.910 millimetre. The 
cable which is thus formed has its spaces 
filled up with Chatterton compound. The 
average resistance of the cable measures 
2.42 ohms per nautical mile at twenty- 
four degrees centigrade. The gutta-percha 
covering is applied in three layers which 
are placed alternately with three layers of 
Chatterton compound. The cable has a 
high insulation resistance, measuring 400 
megohms per mile and its capacity is only 
0.435 microfarad per mile. The 1,150- 
mile section which completes the line to 
the Azores has a central wire of 2.43 milli- 
metres, surrounded by twelve wires of 
0.817. The cable contains 181.44 kilo- 
grammes of copper and 127 of gutta- 
percha per mile. The resistance is 3.025 
ohms and capacity 0.405 microfarad per 
mile. The first section of the Emden- 
Azores cable is laid on a comparatively 
shallow bottom, and is provided with a 
protecting covering of brass strip, with 
an outer wrapping of galvanized iron 
wire. The whole is covered with a bitu- 
minous tape. 


The resistance of selenium has been 
found to be diminished not only by light 
but by X-rays and those given off by ra- 
dium. A. B. Griffiths now finds that it 
is also lowered by exposure to alcoholic 
solutions of certain vegetable pigments. 
An exposure of fifteen minutes at a dis- 
tance of five centimetres gives a marked 
effect. A solution of the coloring matter 


‘of geranium petals caused the resistance 


to drop from 462,000 ohms to 320,000. 
The verbena pigment gave a fall from 
340,000 ohms to 290,000, and other vege- 
table pigments produced like results. It 
is to be inferred from these results that 
the pigments give off rays analogous to 
the others which affect selenium. 


Among the large central stations of 
Germany may be mentioned that of Char- 
lottenburg, which has grown very rapidly 
during the last few years. It now has a 
capacity of 85,000 lamps, and with the 
extension which is now going on, this 
figure will soon be increased to 130,000 
to supply the growing consumption of 
current. The station belongs to the mu- 
nicipality, and was installed in 1900 by 
the Lahmeyer Company. It is used for 
supplying light and power to the city, and 
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also furnishes current for the railroad 
stations belonging to the state. The trans- 
mission lines operate at 600 volts for the 
most part, but the station is also equipped 
with two-phase lines which work at 3,000 
volts. The plant is located on the north 
bank of the Spree. The boiler-house is 
equipped with six boilers, each having 
300 square metres heating surface. The 
ash and slag are ground up in motor- 
driven machines and sold to the trade for 
making refractory brick and similar ob- 
jects. The station contains four alter- 
nators which deliver 3,200 volts at ninety 
revolutions per minute. The first three 
alternators give 143 kilowatts, the second 
and third, 440 kilowatts each, while the 
fourth gives 220 kilowatts. The direct- 
current part of the plant consists of two 
gencrators of 440 kilowatts, which operate 
at 600 volts, with a speed of ninety-four 
revolutions per minute. These machines 
are driven by horizontal engines. In one 
of the groups an alternator and a direct- 
current machine, each of 440 kilowatts, 
are connected on the same shaft to a 
horizontal engine of 500 horse-power. 
This group is used as a reserve. ‘The 
fields of the alternators are excited by two 
rotary converters of seventy-five kilowatts 
each. The latter machines also serve to 
light the station and for other local uses. 
A battery of accumulators is connected in 
parallel with the rotary converters. It 
has a capacity of 810 ampere-hours. Two 
transformers of eighty-five kilowatts sup- 
ply the rotary converters. They lower the 
voltage of the alternators from 3,000 to 
seventy volts. A large storage battery is 
operated in parallel upon the tramway 
circuits in order to take up the variations 
of load. A motor-dynamo group is used 
for this purpose. The motor is of the 
non-synchronous type and delivers 100 
horse-power, working at 480 revolutions 
per minute, with a voltage of 3,000. The 
motor is coupled to a fifty-eight-kilowatt 
generator, which delivers current at 45 
to 165 volts. The high-tension circuits 
of the station use six double cables, which 
distribute current to seven feeding points. 
The secondary circuits throughout the 
city are supplied from the high-tension 
circuits by 110 transformers. 


Snow caused an accident on the over- 
head part of the Paris Metropolitan not 
long ago, which although not of a very 
serious nature in the present case, might 
have proved so under other circumstances. 
The fact that a snowfall is a rare occur- 
rence no doubt accounts for the lack of 
proper precautions for preventing acci- 
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dents of this kind, but it is likely that the 
matter will be looked into so as to pro- 
vide for the future. Owing to a short- 
circuit between the third rail and the 
ground, a number of the insulating blocks 
which support the rail were burned, and 
one of the motor-cars caught fire. The 
accident occurred on the overhead struc- 
ture which forms part of the new section 
of the Metropolitan lying in the northern 
part of the city. It was on this section 
that the disastrous tunnel fire occurred a 
few months ago. Owing to a short-cir- 
cuit between the third rail and the ground, 
caused by the snow, a fire broke out which 
burned up twenty of the insulating sup- 
ports of the rail. These supports are 
composed of a metallic piece resting on 
the tie and a second piece which supports 
the rail. The two are separated by an 
insulating block of paraffined wood, which 
has proved very satisfactory in the tunnel 
sections. The car which was burned did 
not contain any passengers, which made 
the accident less serious than it might 
have been. It occurred early in the morn- 
ing, and traffic was interrupted on this 
section during the whole day. 


An electric traction line which will 
prove of great convenience to tourists is 
the tramway connecting the Resina sta- 
tion of the railroad with the incline which 
runs up the slope of Vesuvius. Tourists 
wishing to see the crater have only to 
take the train from Naples to Resina, 
which lies on the coast between Portici 
and Torre del Greco, and then connect 
with the electric line. This takes them 
to the first station of the Cook incline, 
which lies high up on the slope of the 
mountain. From there the incline brings 
them to within a short distance of the 
crater. It has been necessary heretofore 
to make a long (and expensive) carriage 
drive from Naples to the incline, or else 
mount up on horseback from below. The 
new electric line is to be opened up short- 
ly. It is 4.5 miles long. On the last sec- 
tion which climbs the mountain at a heavy 
grade, the Strub rack-and-pinion system 
will be used. 


In the report of the Belgian consul to 
Yokohama are to be found some points 
relating to the tramway lines in Japan. 
The city of Tokio is now changing over 
its lines from animal to electric traction. 
A long electric road is that which runs 
between Fujisawa and Kamakura; it has 
been in operation for six months or more 
and works very successfully. The trucks 
of the cars and the electric outfit have 
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been furnished by a German firm, but the 
car bodies were built in Japan. An elec- 
tric tramway is soon to be constructed in 
Osaka. It will be under municipal con- 
trol. The line is to run from the harbor 
through the town for a length of three 
miles or more. An electric road of home 
construction will be the new line which 
is to run from Osaka to Kobé. It is in 
charge of the Hanjin Electric Traction 
Company. This road will be no less than 
twenty miles long. It is to be divided 
into nine sections for the construction 
work and given to native contractors. It 
is of interest to note that the metallic part 
of the roadbed is to be supplied by a home 
company, the Mitsui Busan Kaiska, which 
is a large metallurgical establishment de- 
voted to structural ironwork. It is to be 
remarked in general that electric traction 
is on the increase in Japan. Home com- 
panies seem to contro] operations almost 
entirely, and it is only the motors (and 
in some cases the trucks) and a few other 
parts which are ordered from foreign 
countries. 


Paris, January 30. C. L. DURAND. 


Proposed Electric Railway in Cuba. 

Cienfuegos has railway communication 
with Habana, Matanzas, Cardenas, Sagua 
la Grande, and Caibarien on the north 
coast, with Santa Clara in the interior, 
and thence, since the completion of the 
new Cuban Central Railroad, with Santi- 
ago. ' 
Mr. Max J. Baehr, consul at Cienfue- 
gos, Cuba, writes: 

“A project is now under consideration 
by local and American capitalists for the 
construction of an electric railway extend- 
ing from this city into the interior, a dis- 
tance of thirty miles or more, which would 
give rapid transit between Cienfuegos and 
several important villages in the sugar- 
producing belt, these towns now having 
very inadequate communication with this 
port. I am credibly informed that a com- 
pany has been organized to carry the proj- 
ect into effect, that a charter has been 
applied for and obtained, and that only a 
short time will elapse before the beginning 
of active work on the grading of the road. 
If this enterprise is carried to fulfilment, 
as seems reasonably certain, it will not 
only give employment to a large number 
of laborers who now find steady work only 
during the sugar-grinding season, but will 
contribute in no small degree to the ma- 
terial upbuilding of this section of Cuba. 

“For the information of American deal- 
ers in electric and railroad supplies, I will 
state that the name of the company under- 
taking this work ia the Cienfuegos, Pal- 
mira & Cruces Electric and Power Com- 
pany, with headquarters at Cienfuegos.” 
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THE ALTERNATING-CURRENT RAILWAY 


MOTOR.' 
(Concluded.) 


BY CHARLES P. STEINMETZ. 


In the theoretical investigation and 
practical calculation of the repulsion 
motor, just as in the poly phase and single- 
phase induction motor, the transformer 
feature is made the starting point and the 
motor considered as a transformer, the 
secondary of which is standing at a con- 
stant angle w with regard to the primary, 
so that motion results from the repulsive 
thrust existing between primary and 
secondary. 

Tet in vector denotation: 

E, = impressed electromotive force 
used as zero vector 65 

I = primary current ; 

I, = secondary current reduced to the 
primary by the ratio of turns (the same as 
customary in induction motors); 

Z = primary exciting impedance ; 
that is, primary induced electromotive 
force, divided by primary current at open 


secondary circuit ; 
Zo = primary self-inductive impedance; 


Z, = secondary self-inductive imped- 
ance reduced to the primary circuit ; 
w = angle between primary and sec- 


ondary axis; that is, angle of shift of 
brushes from the position of complete 
transformer action ; 

a = (N/N) = ratio of speed to fre- 
quency. 

The total magneto-motive force acting 
upon the primary coil is then: primary 
current I plus component of secondary 
current acting in the direction of the 
primary, or I, cos w. 

Hence, 
I + I, cos w 

This, then, is the primary exciting cur- 
rent; and the primary. induced electro- 
motive force is therefore (I + I, cos w) Z. 

The primary impedance voltage is I Z,. 

Hence, 

ee = Z (I + 1, cos w) + I Z. 

In the secondary circuit an electro- 
motive force is induced by its rotation 
through the magnetic flux M, in quadra- 
ture with the secandary axis, which is in 
phase with this magnetic flux. This mag- 
netic flux M, is due to the component of 
primary current acting in this direction : 
I sin w, since the secondary current exerts 
no magneto-motive force at right angles 
to the axis of the secondary coil. The 
electromotive force induced thereby is in 
phase with I. 

This electromotive force induced by 
flux M, is therefore, 

E, =azxlIsinw (4) 

In the secondary, an electromotive force 
is induced also by the alternation of the 
magnetic flux M, in the axis of the second- 
al coil. 
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This magnetic flux is produced by the 
magneto-motive force of the secondary 
current I, and the component of primary 
current acting in this direction: | cos w 
hence, due to 


and the electromotive force induced 
hereby is 
E, = — Z (I, + I cos w) 
The impedance electromotive force of 
the secondary circuit is Z, I,, and since 


I, + cos w the secondary is short-circuited, it is 


Z (LL + I cos w) + Z,f,—azIsin wo = 0 
These are the two fundamental equations of the repulsion motor : 
Primary circuit :* 

eo = Z (I + L cos w) + I 2, 


Secondary circuit : 


0 = —azrI[snw + Z (I, + I cos w) 4+ Z, I, (5) 
Where we assumed the impressed electromotive force e, as zero vector. 
From the second equation it follows : | 
I _ —12Zcosw—a r sinw 
A Z+ Z, 
Substituting this in the first equation, gives : 
Primary current ; 
e Z+Z ; 
I = -* u Z 77 = ĉo (l + j a) 
Z azsmnwcosw + Z sint wo + Z + Z, + z 
(6) 
Secondary current ; 
e Z cos w — a Zz sin ; 
P= poa E = z: Zo Z, = eo (bi + 7 dz) 
Z arsin wcos w + Zsin? w + Zo Z4 7 
Hence, 
Power-factor : cos p = —— S 
$ Va; + a? 
Volt-ampere input ; Qo = e I = eo Va? + as 
Power input ; Po. Jor Ses a, 
Power output ; P= /E,I,'= /azrIsino,I,/ 
= a z sin w/l, I ,/ 
= Q £ ey sin w (a, bı + as be) 
Torque ; T = (P/a) = x sin o/I, I,/' = z e,* sin w (a, 6, + a, b,). 
Fifieieney:: ya = _@ 2 sino (a, bi + ay ba) 
0 GQ 
etc. 
Substituting 
Z + Z, = Z' = r'— j x' = total internal self-inductive impedance. Neglecting 
minor terms, it is, approximately : 
Primary current ; 
E= eee ee eee en | eee (7) 
ere Oar E (x sin? w + 2") 
Secondary current ; 
O 8 (cos w — j a sin w) 
a (ezsinw cose + ri) = p (2 sin’ @ 2") (8) 
l = z sin? w + 2! 
Anele Org ain Cone oe a (9) 
Poss 
dorus TX eè Z Sin w COS w (10) 


(a x sin w cos w + r'} + (2 sin? w + 2) 
The secondary current leads the primary current by angle 


tan 7, = a tan w 
The secondary current comes in phase with the primary impressed electromotive 


force e 
if 
asin w z sin? w + r 
COS w az sin w Cos w +r 
hence, 


p1 a o e 


4&4 = — ea e 
2 T sin w CO8 w Fy x sin? w u e T a 
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Above this speed, the secondary current 
leads the primary impressed electromotive 
force é, hence magnetizes. 

At a = 1, that is, at synchronism, the 
secondary current equals the primary cur- 
rent, I, = I, but leads by the angle of 
brush-shift w. 

At infinite speed, a = x. 

I= 0 

That is: the primary current decreases 
with increasing speed, down to zero at 
infinite speed. (In the ordinary induc- 
tion motor the current can never fall 
below a certain minimum value, the ex- 
citing current. ) 

In this case, — 

I, = J (@/z cos w) 

that is, lags ninety degrees behind the 
primary impressed electromotive force, 
hence is ninety degrees ahead of the 
phase of a transformer secondary current, 
and supplies the magnetizing current of 
the magnetic circuit just as a condenser 
in the secondary circuit of a transformer 
would do. 

At standstill : 


a= 0; 


Co 


ea Gane +2) 


~ r — j (z 8i? w+ 2') 


O e £ SIN w COS w 
T (ry? + (z sin? w + 2!) 


Current and torque are a maximum, 
the power-factor a minimum at standstill. 
Backward rotation : 

For negative values of speed a the 
torque T is still positive, hence opposed 
to the rotation, and the repulsion motor 
with reversed brush-angle w acts as brake. 

The primary current, 


T 


ĉo 
I = —__—_.—.,,——_ 
(az sin w cos w + r') — j (2 sin? w + 2) 
for negative values of speed a becomes 
wattless, when 
a z Rn wcosw+r'=0 
or 


r! 
a = — -n 
T 8SIN w COS w 


For higher negative values of a, or if at 
a speed greater than a = (r'/z sin w cos 
w) (a very low speed), the brush-angle w 
is reversed, the energy component of the 
primary current becomes negative ; that is, 
the motor returns power into the line. 

Unlike the plain series motor, which can 
never return power into the line, the re- 
pulsion motor when reversed becomes a 
generator, consumes mechanical power as 
brake and returns electric power into the 
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line, even at low speeds. Experiment veri- 
fies this feature. 
DISCUSSION OF THEORY. 

In the preceding outline of the theory 
or the single-phase alternating-current re- 
pulsion motor, the impedances Z, Z» 2, 
have been assumed as constant. 

While this is approximately the case in 
the ordinary induction motor, it is not 
the case with the repulsion motor which 
works over a wide range of magnetic flux 
densities. 

With increasing load and thereby in- 
creasing current and decreasing speed, 
magnetic saturation is approached and 
causes a decrease, of the impedances 
Z, Z, Z, which has tọ be taken into con- 
sideration in predetermining the charac- 
teristic curves of such a motor. Further- 
more, the different component magnetic 
fluxes are affected differently by satura- 
tion. The flux M interlinked with the 
primary coil is approximately constant 
and therefore affected by saturation only 
indirectly, while the flux M, at right 
angles to the line of polarization of the 
secondary coil is approximately propor- 
tional to the load and so reaches saturation 
at high loads, and the impedances become 
thereby different in the different direc- 
tions of the magnetic structure. 

The magneto-motive forces in the pre- 
ceding have been treated as vector quanti- 
ties, independent of their distribution 
around the periphery of the armature. 
This distribution, however, is different 
with the different magneto-motive forces. 
The magneto-motive force causing the 
effective flux M, is due to a zone of the 
primary winding within the angle + w 
from the axis of the secondary coil, hence 
nearly a concentrated winding, which 
gives a flat-topped flux distribution, while 
the flux M, in the direction of the axis 
of the secondary coil is that of a dis- 
tributed winding or peaked. For the same 
magneto-motive force the effective flux M, 
is therefore greater than th? effective My. 
Taking this into consideration, gives the 
motor somewhat better characteristics than 
calculated above. 
wave shapes of the fluxes M, and M,, they 
are affected differently by saturation. The 
flat topped flux M, reaches saturation at 
a much higher value, but then over the 


whole range, while the peaked flux M, 


shows the effect of saturation at a lower 
value but then gradually, by a rounding 
off of the peak. In the repulsion motor 
it is therefore not sufficient merely to con- 
sider the resultant magneto-motive forces 
as vectors but their distribution in the 
air-gap and the effect of saturation must 
be taken into consideration in the calcula- 
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tion and design of the motor. An ex- 
haustive investigation hereof’ has been 
made by my assistant, Mr. M. Milch, and 
may be communicated at a later date. 

The secondary circuit of the motor has 
been considered as the seat of two electro- 
motive forces induced respectively by the 
rotation through flux M,, and by the 
alternation of flux M, ‘These electro- 
motive forces, however, have no separate 
existence. At synchronism, for instance, 
the magnetic field is an approximately 
uniformly rotating field and therefore no 
electromotive force is induced in the arma- 
ture conductors except that required to 
overcome the resistance. The secondary 
frequency varies with the load and there- 
by the secondary self-inductive reactance 
which we assumed as constant in the pre- 
ceding discussion. This is best taken into 
consideration ‘by a theory developed 
by my former assistant, Mr. S. 
Sugiyama, of Japan. The primary 
impressed alternating magneto-motive 
force of the current I is resolved 
into two component magneto-motive forces 
of half intensity, revolving synchronously 
in opposite directions. If now a = the 
ratio of speed to synchronism, the two 
oppositely revolving components of I re- 
volve with regard to the secondary system 
with the speeds (1 — a) and (1 + a) 
respectively. The same consideration 
applics to the secondary magneto-motive 
force I,, and in the secondary system 
we then have induction at two fre- 
o 1 — a and | + a, of which 
the former becomes zero at synchronism. 
That is, at synchronism the second- 
ary current in the armature conductors 
is of double frequency, similar as 
in the ordinary single-phase induction 
motor. At other speeds it is the super- 
position of two currents of the frequen- 
cies 1 — a and a 1 +, respectively. ‘This 
theory more closely allies the repulsion 
motor with the ordinary induction motor. 
Using the same values of secondary im- 
pedance, Z, for both components, ob- 
viously leads to identically the same equa- 
tions as given in the preceding. 

The complete investigation of the re- 
pulsion motor must also take into con- 
sideration the current flowing in the arma- 
ture coil during the moment where the 
coil is short-circuited by the brushes pass- 
ing from commutator segment to seg- 
ment. The magneto-motive force of this 
short-circuit current of commutation is at 
right angles to the axis of secondary polar- 
ization of current I,, hence has the angle 
of brush-shaft — (90 — w). A corrective 
term must therefore be applied, taking 
this phenomenon into consideration, es- 
sentially of the character of a repulsion 
machine with negative or generator brush- 
angle of (90 — w) and very high effective 
secondary resistance. This term is very 
small or negligible at speeds up to a point 
somewhat beyond synchronism but be- 
comes noticeable at speeds considerably 
above synchronism, due to the decrease of 
the main current at these speeds. 
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Electrical Patents. 


A reversible rotary snow-plow of novel 
construction has been patented by Mr. Otis 
Cutting, of Seattle, Wash., who has as- 
signed a one-half interest in the patent 
to Mr. Maximilian J. O’Donnell, of the 
same place. In carrying out this inven- 
tion, a truck and its propelling means 
are employed, which may be of any usual 
or suitable construction. Mounted upon 
the truck-bed is the car body which is 
provided with an extension, projecting be- 
yond either end of the truck according to 
the direction in which it is to travel. A 
stationary or non-rotatable shaft is sup- 
ported to the body by suitable brackets. A 
cylindrical casing open at one end is dis- 
posed with its axis transversely of the car 
track when the body is in its operative 
position and is positioned to the rear of 
and beneath planes projecting through the 
axis of the shaft, to which it is hinged by 
webs or arms. A shaft is journaled in 


Eini 
YA T 


4 
(Ahhhhidiiisbdshdddda aie 


ELECTRICAL REVIEW 


bushings which are fixedly seated upon a 
shaft. By this mounting means are pro- 
vided to alter the distance between the 
axis of oscillation and the axis of the 
screw-shaft, while the difference between 
the axes of the driving and driven 
sprocket-wheels remains constant. The 
eccentric bushings are adjusted to take up 
the slack of the chain by partially ro- 
tating the shaft and securing it by clamp- 
ing the brackets thereon. A portion of 
the peripheral wall of the casing is re- 
moved to provide an opening for the 
intake of the snow which is guided there- 
to by means of flaring scoop flanges pro- 
jecting forwardly from the margins of the 
aperture. The bottom flange which is 
intended normally to rest upon the upper 
surface of the track rails so as to clear 
them of snow, upon coming in contact 
with any stationary object capable of 
damaging the casing—as, for instance, the 
end of a guard rail—the casing and rotary 
screw therein are moved backwardly and 
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REVERSIBLE Rotary SNow-PiLow. 


bracket boxes axially of the casing and 
extends through the closed end thereof. 
A spiral plate or web of one or more 
-convolutions is integrally connected di- 
rectly to the shaft or to a hub, which is 
keyed thereon. A sprocket wheel is fixed- 
ly mounted upon this last shaft and is 
connected by a chain to a wheel loosely 
mounted upon the stationary shaft, but 
integrally connected by a sleeve with a 
pulley. Driving connection is made by a 
wire rope between this pulley and an- 
other pulley upon the shaft of a suitable 
motor placed within the pilot-house of the 
car body. Provision is made for regulat- 
ing the tension of the driving rope and 
chain by placing the motor upon sliding 
bearings or runners and interposing a 
spring between the motor frame and a 
chock, secured to the car body, and by 
mounting the fulcrum ends of the casing 
suspension webs upon eccentrically bored 


thereby raised, so as to pass freely over 
the obstruction. A spring is provided for 
pressing the casing down to its operative 
position immediately after it has passed 
over any obstacle upon the track. Mechan- 
ism is also provided for swinging the body 
around or reversing it. The car body is 


arranged io be rotated upon the truck, and 


to accomplish this segmental and circular 
tracks are employed which are carried 
upon casters or rollers respectively jour- 
naled in suitable bearings upon the truck- 
bed. The rotary motion of the car body is 
accomplished within the limit of their 
action by means of a gear pinion and 
rack, the rack being secured to the truck, 
while the spindle of the pinion is journaled 
in suitable bearings, secured to the car 
body, and is actuated by a chain passed 
around wheels of the spindle and of a 
hand-actuated spindle extending upward- 
ly into the pilot-house. After the pinion 
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has traveled beyond the end and out of 
mesh with the engaged rack the car body 
can be easily and quickly shoved around 
by the crew until the pinion is in mesh 
with the rack at the other end of the 
truck. A king-pin is included in the 
mounting of the car body and is made 
hollow for the passage of the electric sup- 
ply or controlling wires and a brake staff 
which is connected in any suitable manner 
with brake-shoe devices of the truck. 

Mr. John F. Meigs, Mr. Sigard A. S. 
Hammer and Mr. Leighton N. D. Mix- 
sell, of Bethlehem, Pa., are the inventors 
of an electric firing gear for breech-load- 
ing guns, the object of which is to provide 
a simple and effective arrangement of 
parts whereby there is provided a safety 
connection for the firing gear, which will 
prevent the premature discharge of the 
gun or a discharge before all the operative 


ELECTRIC FIRING GEAR FOR BREECH- 
LOADING GUNS. 
parts of the breech mechanism and its con- 
nections are practically in their normal 
or loaded position. The patent obtained 
on this invention has been assigned to 
the Bethlehem Steel Company, of South 
Bethlehem, Pa. The invention consists 
in providing a safety connection for an 
electric firing gear so arranged that the 
firing circuit can not be completed until 
the parts are in the desired position, and 
in order to obtain the best advantages the 
parts are so arranged that the circuit is 
controlled by some one of the parts of the 
breech block or its operating mechanism, 
which completes its movement at or about 
the time the breech mechanism is secured 
and locked in position, and preferably the 
circuit is controlled by a part of the 
operating mechanism which has a relative- 
ly large movement compared to the move- 
ment of the breech block or plug, and more 
especially has this relatively large move- 
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ment just before the breech plug is seated 
in the breech, so that the ratio of move- 
ment between the part of the operating 
mechanism and the plug is relatively very 
large at this time. Furthermore, an elec- 
tric connection with a break is provided 
which is adapted to be closed by some 
part of the operating mechanism of the 
breech block which is not closed until the 
breech block is practically in position and 
is then closed by a part of the operating 
mechanism having a relatively large move- 
ment compared to the movement of the 
breech block, and in this preferred form 
of construction a double break is pro- 
vided for closing the break in the firing 
circuit, and the parts are so arranged and 
constructed that not only is the break 
closed, but the parts are locked in position 
in the act of closing the break. 

Mr. Thomas A. Edison, of Orange, N. 
J., is the inventor of an improvement in 
electrical automobiles, which has for its 
object to provide an electric automobile in 
which the driving motor may be conve- 
niently and effectively utilized for the pur- 
pose of charging the batteries. The inven- 
tion consists in providing a small steam or 
other elastic pressure engine, preferably of 


DIAGRAMMATIC View SHOWING ARRANGEMENT 
OF APPARATUS. 
the turbine type, either connected at all 
times to the armature of the electric motor 
or adapted to be connected to it through a 
suitable clutch, so that by reversing the 
electrical connections or by reversing the 
rotation of the motor-armature the electric 
motor will be converted into a generator 
for charging the batteries. A clutch con- 
nection can also be effectively utilized for 
disconnecting the electric motor from the 
driving wheels during the charging opera- 
tion, although it will of course be under- 
stood that the driving wheels may be 
jacked up, so as to be driven during the 
charging operation. In carrying out the 
invention, the motor is preferably shunt- 
wound, and on the armature shaft of said 
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motor is mounted a sprocket wheel which 
drives the vehicle wheels through a chain. 
Storage batteries are employed and also a 
suitable controller either for interposing 
resistance in the motor-circuit or for ef- 
fecting variations in the electrical connec- 
tions between the batteries and the motor 
for controlling the speed of the motor. A 
clutch may be used for connecting or dis- 
connecting the sprocket wheel from the 
armature shaft. A small steam or other 
fluid pressure engine, preferably of the 
turbine type, is adapted to be connected 
to or disconnected from the motor-arma- 
ture by a clutch. A connection with this 
engine is made through a hose-section with 
any suitable source of steam or other 
pressure. 

Mr. George F. Campbell and Mr. Stan- 
ley T. Isherwood, of Bootle, near Liver- 
pool, England, are the inventors of a por- 
table electrically driven drilling apparatus, 
for which they have obtained a patent in 
this country. In this apparatus a motor 
is mounted on two horizontal trunnion- 
bearings carried in a bracket, adapted to 
pivot relatively to a truck about a vertical 
axis. The base of the bracket is steadied 
on the truck by means of a circular race 
upon which it rides. Where the motor ia 
to be slung the trunnions are carried in an 
encircling bow and form the horizontal 
axis, the supporting chain or rope pro- 
viding for the movement about the ver- 
tical axis. In the present form of drill, 
the speed reduction from the motor shaft 
to the drill head is effected as follows: 
on one end of the motor shaft is fixed a 
pinion which gears into a spur wheel 
mounted on a hollow shaft, preferably car- 
ried on the casing of the motor. A length 
of shafting keywayed for the greater por- 
tion of its length is adapted to move 
axially through the hollow shaft, the lat- 
ter being provided with a fixed key which 
slides in the keyway of the shaft and by 
means of which the hollow shaft drives 
the sliding shaft. The drill head com- 
prises the usual drill socket and feeding 
screw provided with a hand wheel for 
regulating the feed. A short length of 
shaft sheathed in a tube forming part 
of the frame of the head is adapted to 
form an extension of the first-mentioned 
shaft, and be secured to it by means of a 
coupling. The respective ends of the slid- 
ing shaft and the long shaft are coned 
male and female, and the coned end of 
the sliding shaft is also provided with a 
feather, the two coned parts being forced 
into frictional contact and the feather held 
in its keyway by a nut. Secured to the 
other end of the shaft ia a bevel pinion, 


gearing into a large bevel wheel which is ° 
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in turn attached by set screws to one of a 
pair of mitre wheels, the other being se- 
cured to a drill socket spindle. The frame 
of the head is branched from the tube 
to form two bearings, carrying two studs 
which screw into a cross piece and allow 
of the drill being almost completely ro- 
tated about their common axis, a stud 
also forming a spindle upon which the 
coupled wheels rotate. The cross piece is 
made integral with a spindle socket. A 
set pin engaging in a groove turned into 
the spindle retains the latter in place. It 
will thus be seen that the rotation of the 
motor shaft is conveyed to the drill socket 
through the pinion and spur wheel, the 
hollow shaft, sliding shaft and extension 
shaft, bevel wheels and mitre wheels. The 
end thrust of the drill spindle is taken on 
two convex surfaces of hardened steel, on 
the drilling centre line instead of on a 
collar, as is usual. The necessary abut- 
ment for the feed screw is provided and a 
controlling switch is mounted on the drill 
head and connected up to the motor 
through the leads. This form of appa- 
ratus admits of five different motions. The 
motor as a whole may be rotated on the 
trunnions about the horizontal axis and 
on the circular race about the vertical 
axis. The shaft is capable of sliding axially 
through the hollow shaft end the drill 
may be rotated about one axis and par- 
tially about the other. The axis about 


ELEVATION OF GENERAL ARRANGEMENT 
OF APPARATUS. 


which the motor and the drill head may 
rotate being in each case in planes at 
rieht angles to each other, gives in com- 
bination with the sliding motion of the 


shaft a very considerable range of adjust- 
ment. 


Annual Meeting of the American 
Electrochemical Society. 

The next annual business meeting of 
the American Electrochemical Society will 
be held in Washington, D. C., April 7, 8 
and 9, 1904. Full information concern- 
ing this meeting, with a programme of 
papers, will be sent to all members early 
in March. 

Titles of papers for presentation at this 


meeting will be received by the secretary 
up to February 25. It is the intention of 
the publication committee to print for ad- 
vance distribution all of the papers which 
reach the secretary in complete form by 
this date. 
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Reviews of 


The Iroquois Theatre Fire. 

This is a complete report by Mr. J. M. 
T. Stewart of the fire which destroyed the 
Iroquois Theatre, Chicago, December 30, 
1903. The report states that the fire 1s 
supposed to have been caused by an open 
arc lamp used for light effects on the 
stage. There were eight of these lamps 
not entirely enclosed. The fire hazard of 
open arc electric lights, where sparks may 
fall on inflammable material, is too well 
known to permit their use under certain 
conditions, as in dry-goods stores, etc. ; 
but the danger was ignored in equipping 
the stage of the Iroquois Theatre. The 
asbestos curtain was inoperative, the prob- 
able cause being the proscenium light 
board hinged on the wall, which is said 
to have swung out under the north end 
of the curtain. There was practically no 
fire protection on the premises, and no 
fire-alarm apparatus. The electric lights 
for the auditorium were not under proper 
control for such emergencies, being de- 
pendent upon the stage control for their 
operation. There was no special illumina- 
tion of the exits by red lights or other 
indicators. The superior character of the 
building construction created over-confi- 
dence and a disregard of the inflammable 
nature of the contents of the fireproof 
building.—Abstracted from Insurance 
Engineering (January), New York. 


A 


Wireless Telephony. 

A brief but comprehensive review of 
the work done toward perfecting the wire- 
less telephone system is here given by Mr. 
Joseph B. Baker. Taking as an analogy 
the difference existing between wireless 
telegraph systems and the ordinary Morse 
svstem, he draws the inference that the 
successful wireless telephone system will 
be radically different from that used in 
telephone transmission to-day. He be- 
lieves that the value of the connecting 
wire between two stations is being looked 
upon in a far more scientific spirit by 
those who wish to see methods of rapid 
telegraphy replace the older methods, and 
it follows that, in abandoning the pair of 
wires necessary to commercial telephonic 
transmission to-day, advantages that look 
at present like absolute requisites of com- 
mercial service will have to be abandoned 
and replaced by new and, up to the pres- 
ent, unheard-of principles of operation. 
Wireless telephone systems may be divided 
into two classes, the first making use of 
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a beam of light for transmitting the nec- 
essary vibrations, and the other employing 
the so-called leakage method. The first 
has been made use of by Bell, Simon, 
Duddell and Riihmer; the latter by Lind- 
sey, Preece, Armstrong and Orling, and 
others.—Abstracted from Telephony 
(Chicago), February. 


A 


An Arrangement for Exact Standardization 
of Electrometers for Electrical Measure- 
ments, and Its Use for the Absolute 
Measurement of Very Small Currents. 

The difficulty of eliminating external 
influences when determining the capacity 
of clectrometers is here dwelt upon by 

Herr F. Harms, and a method described, 

developed by the author, for accomplish- 

ing this. The capacity of an electrometer 
is influenced considerably by neighboring 
conductors, and unless due precautions are 
taken errors of ten to fifteen per cent, or 
even more, may be made. In the author’s 
arrangement a condenser consisting of 
two vessels, one contained in the other and 
both placed within a protecting vessel, 
is used. The protecting vessel and the 
inner inside condenser surface are connect- 
ed to the ground. The outside condenser 
surface is connected to one terminal of 
the source of electromotive force, the other 
terminal being connected to the ground. 
The earth connection of the inner con- 
denser surface is then broken, and the 
outer surface connected to the ground. In 
this way the charge held by the condenser 
will be unaffected by external bodies, and, 
knowing the coefficient of the condenser 
and the voltage, can then be computed. 

The author gives two methods for deter- 

mining the coefficient of the condenser, il- 

lustrating these with actual examples.— 

Translated and abstracted from the Physi- 

kalische Zeitschrift (Leipsic), January 15. 


A 


Test of a Large Steam Engine. 

The students of the Massachusetts In- 
stitute of Technology made, not long 
since, a complete test of one of the large 
Westinghouse units at the Lincoln Wharf 
power station of the Boston Elevated 
Railway Company, and the results of their 
work are here given. The test was com- 
plete in every detail. The unit to be 
tested was separated from the others, and 
was supplied by an independent boiler 
equipment. The duration of the test was 
forty hours. The principal dimensions of 
the unit are as follows: diameter of the 


high-pressure cylinder, forty-four inches ; 
diameter of the low-pressure cylinder, 
elghty-seven inches; stroke, sixty inches; 
revolutions per minute, 74.37. The con- 
ditions of operation were: steam pressure 
at the throttle, 158.1 pounds; degrees of 
superheat, 69.70; vacuum, 11.8 pounds. 
The results of the test show that the total 
horse-power of the engine, from the indi- 
cator cards, was 3,902 horse-power. The 
steam furnished per horse-power per hour 
was 12.08 pounds, the corresponding Brit- 
ish thermal units being 223.4. The ther- 
mal efficiency of the engine was eighteen 
per cent. The efficiency of Carnot en- 
gine, working between the same tempera- 
tures, would be 33.24 per cent, making 
the ratio of the engine efficiency to that 
of the Carnot engine 54.14 per cent. The 
mechanical efficiency of the engine was 
92.8 per cent. The dry coal per electrical 
horse-power output per hour was 1.75 
pounds. The boiler performance, analy- 
sis of coal and other important data are 
given in detail—Abstracted from the 
Technology Quarterly (Boston), Decem- 
ber. 
A 


Lines of Progress in the Efficiency of the 
Combustion Motor. 

While noteworthy advance has been 
made in the development of prime movers, 
particularly of the rotary type, no corre- 
sponding development in the method of 
raising steam has taken place; and while 
the new rotary engines may have a high 
efficiency, they are still supplied with 
steam generated in a comparatively ineffi- 
cient steam boiler. Mr. E. C. Warren 
here discusses this phase of power de- 
velopment, mentions what has been done 
previously, and describes a system pro- 
posed by himeelf. In this, oil supplied 
through an automatically controlled atom- 
izing valve is mixed with the proper pro- 
portion of air, and burned in an enclosed 
chamber, the gas and air being forced 
into this chamber at a pressure about 
twenty pounds higher than that of the 
steam generated. This combustion cham- 
ber 1s contained within a steam boiler, 
so that it is surrounded on all sides by 
water, and at the top is in communication 
with the steam space. The combustion 
chamber is therefore subject to no press- 
ure strains. The burned gases passing 
out from the combustion chamber mingle 
with and superheat the steam from the 


boiler, and the mixture is supplied to any 


suitable type of prime mover. The propor- 
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tion of air and oil is automatically con- 
trolled, as well as the supply of water. 
These features take care of any variation 
in the demand on the generator. The au- 
thor estimates that with an engine having 
a mechanical efficiency of ninety per cent, 
and charging thirty-five per cent for ex- 
haust radiation and leakage losses in the 
engine, and ten per cent for radiation and 
incidental losses in the pressure generator, 
a net efficiency of heat conversion of some- 
thing like forty-five per cont may be 
realized, and this in a combination giving 
the compactness, safety and automatic 
features of the oil engine, together with 
the perfect mechanical operation and gen- 
eral reliability of the steam engine.—Ab- 
stracted from the Engineering Magazine 
(New York), February. 
A 
A Novel Wave Detector. 

A novel wave detector has been de- 
veloped by Mr. W. Schloemisch, which de- 
pends for its operation upon the sensitive- 
ness of polarization cells with regard to 
electric waves. In the course of his investi- 
gations of the behavior of polarization ca- 
pacities with regard to electric waves, the 
inventor noted that if an ordinary polar- 
ization cell with platinum or gold elec- 
trodes immersed in dilute acid is connected 
with a source of current, the electromotive 
force of which is a little higher than the 
back electromotive force of the cell (so as 
to have a slight evolution of gas on the 
electrodes in virtue of permanent decom- 
position current), an ammeter would give 
evidence of an increase in the current 
strength as soon as the cell was struck by 
an electric wave. This effect proved to be 
higher the smaller the dimensions of the 
positive electrode, and in the form de- 
veloped the positive electrode consists of 
a wire 0.001 millimetre in diameter and 
0.01 millimetre in length. The negative 
electrode, being of no essential importance, 
may have any desired dimensions and 
shape. The physical nature of the phe- 
nomenon in question is not understood at 
present, and it is not known whether the 
detector embodies a capacity or an ohmic 
resistance. There is a critical pressure 
difference for each individual detector, for 
which the sensitiveness is highest. But 
using as electrode materials two metals as 
distant as possible in the electromotive- 
force series so as to constitute a small 
galvanic cell, an auxiliary battery may be 
dispensed with. One of the important ad- 
vantages afforded by this detector is its 
property of reacting to wave impulses pro- 
portionally to their intensity, thus showing 
a reaction even with low-intensity waves. 
It is constant and insensitive to shocks, 
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and its sensitiveness is easily controlled by 
altering the pressure applied to the elec- 
trodes. It may be used both in connection 
with relays and telephones in receiving 
circuits.—Abstracted from the Electrical 
Review (London), January 22. 
A 
Phenomena in Connection with Mercury 
Arcs. 

In this article an abstract is given of 
a paper presented by M. de Valbreuze at 
the French Academy of Sciences, in 
which are recorded some experiments 
which he made upon mercury arcs in U- 
tubes connected to a Sprengel air pump. 
On first being started, a uniformly lumi- 
nous surface of varying size is presented 
by the anode, the pressure in the cold tube 
ranging between 0.004 and 0.002 milli- 
metre of mercury. This surface soon be- 
comes covered with small stars of great 
brilliancy, forming regular geometric fig- 
ures, stars frequently being located in the 
angles and at the centre of a regular penta- 
gon or hexagon. As the electrode becomes 
hot, the stars increase in size, assuming 
the form of spherical luminous pearls. 
These form groups, clinging to one an- 
other so as to give a luminous central disec 
and one or more concentrice luminous 
rings separated by dark rings.’ Finally, 
the anode assumes the aspect of a uni- 
formly luminous surface. Usually, to 
start an are through mercury vapor a high 
potential 1s applied, but M. de Valbreuze 
has found that by applying a difference 
of potential of 550 volts, spontaneous 
starting may take place, under the follow- 
ing conditions: if the anode is a tube of 
iron, and cathode mercury, a beautiful 
violet light is observed above the cathode, 
and a slight greenish luminescence around 
the anode. The current passing through 
the tube is from 0.01 to 0.02 ampere, 
with a pressure of about 0.015 millimetre 
of mercury. In nearly all cases the nor- 
mal are is found to pass spontaneously 
for some minutes. If the pressure is less 
than that just mentioned, the same pre- 
liminary phenomena would be observed 
only when the tube is hot. The arc is 
seldom completed spontaneously under 
these conditions, but may be started by 
imparting a shock to the tube. Where 
both the anode and cathode are of mer- 
cury, phenomena of spontaneous starting 
are less frequent. If the mercury be 
stirred, the difficulties of starting the arc 
are decreased. The author thinks that 
there is a sort of surface membrane offer- 


ing, especially in the cold state, high re- 


sistance to the passage of current; and 
that this plays a part also in all these 
phenomena. ‘Geometrical figures are de- 


gas. 
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termined by the vibratory state of this 
membrane.—Abstracted from the Elec- 
trical Engineer (London), January 15. 
A 
Gas Pipe, Copper and Coal Truck. 

In a previous article comparisons were 
made of the transmission of 6,000 brake- 
horse-power by means of electricity and 
gas, for a distance of five miles. It was 
shown that the line costs, neglecting the 
cost of wasted units, were 0.25 cent with 
electricity, and with gas, 0.1 cent. In this 
article Mr. C. A. Smith considers the 
transmission of 1,000 kilowatts twenty-five 
miles, and to complete the comparison 
takes up also the possible economy of 
carrying coal instead of either gas or elec- 
tricity. ‚The cost of a 1,000-kilowatt main 
for electrical transmission is taken aa 
$9,000 per mile. Ten per cent is allowed 
for interest and depreciation, and a 
twenty-five per cent load-factor assumed. 
The number of kilowatt-hours transmitted 
would be 2,190,000; and allowing an effi- 
ciency of eighty per cent for the trans- 
formers and rotaries, the energy metered 
at the substation would be 1,752,000 kilo- 
watt-hours per year, and the line costs 
would be 1.21 cents per kilowatt-hour. 
Considering the transmission by gas, the 
brake load on the engines would be 1,340 
brake horse-power, and the kilowatt-hours 
metered with an efficiency of eighty per 
cent for the generators would be the same 
as above. The consumption of gas as- 
sumed was seventy cubic feet per brake 
horse-power-hour, the total consumption 
per hour being 93,800 cubic feet. To trans- 
mit this gas, an initial pressure of five 
atmospheres is taken, and the diameter of 
the pipe is found to be six inches. The 
cost of this pipe is $50 per ton, and the 
total cost of compressor, pipe line, excava- 
tion, etc., is $90,000. Ten per cent is 
allowed for interest and depreciation, and 
with a twenty-five per cent load-factor, 
the line costs is found to be 0.5 cent per 
kilowatt-hour. The cost of carrying the 


coal necessary to produce this power on 
the premises from gas engines is estimated 
to be $1,500. The corresponding figures 
for gas transmission are $9,000, and for 
electric transmission, $22,500; but it is 
thought that the cost of producing gas at 
the station in sporadic quantities would be 
greater than that of the transmitted gas. 
Attention is called to a statement made 
by Sir Oliver Lodge twenty-two years ago. 
Sir Oliver thought that a revolution in 
methods of lighting, heating and power 
production was pending, and that the 
world was entering upon an epoch not of 
electricity only, but of electricity and 
The author considers it strange that 
more progress toward accomplishing this 
has not been made.—A bstracted from the 
Electrical Review (London), January 15. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Type of Enclosed Arc Lamp. 

The accompanying illustration shows 
the new Hipwell are lamp recently placed 
on the market by the Hipwell Manufac- 
turing Company, of Allegheny, Pa. 
These lamps are built to burn on all volt- 
ages, direct and alternating currents. 
The frame of the lamp is composed of 
a heavy cast crown to which the centre 


of the outer shell and plunger, which 
eliminates possibility of sticking. The 
upper carbon holder is fed by means of a 
flexible cable. 

The resistance is wound on a porcelain 
bobbin secured to the crown of the lamp. 
The entire casing can be removed by loos- 
ening one screw on the crown, when every 
part of the lamp is readily accessible. 


New TYPE or ENCLOSED ARC LAMP. 


column tube is rigidly secured. The 
solenoid coils are secured to the centre 
tube in such a manner as to permit of 
ready removal if necessary. The manu- 
facturer states that the clutch is positive 
in action, and will take a large variation 
in diameter of carbons, particular atten- 
tion being called to the fact that a solid 
straight rod runs direct from the clutch 
to the dashpot, dispensing with lever 
springs, etc. 

The dashpot is composed of a heavy 
seamless drawn tube, with a German sil- 
ver plunger in the form of a shell. The 
thickness of both tubes is the same, giv- 
ing an equal expansion and contraction 


MECHANISM OF ENCLOSED ARC LAMP. 


The globe or shade is held by means of 
a split ring which is secured firmly, 
eliminating chipping of the glass. The 
inner globe is held in a spring bearing, 
which allows for expansion of the globe 
when heated. The lamp is built on the 
interchangeable system, and all parts are 
a duplicate of each other. 


SE 
The Recent Literature of the Gen- 
eral Electric Company. 

The publicity department of the Gen- 
eral Electric Company, Schenectady, 
N. Y., has issued a number of booklets 
and circulars of information which form 
a valuable addition to the material already 


placed in circulation by this department. 
There is an index to the price lists, show- 
ing those which are available and those 
which are out of print. An index to fliers 
and an index to supply catalogues are of 
the same description, and price list No. 
5120 gives prices on the principal repai” 
parts of form 5 alternating-current mul- 
tiple enclosed arc lamps. Flier No. 2125 
describes and illustrates adapters for con- 
centric diffusers. An index to bulletins 
shows those bulletins which are out of 
print and those which are available. Bul- 
letin No. 4352 describes and illustrates 
CL generators; bulletin No. 4353, single- 
phase form L motors; bulletin No. 
4354, belt-driven railway generators ; 
bulletin No. 4355, motor-generator panels 
for automobile charging sets; bulletin No. 
4356, small continuous-current station- 
ary motors; bulletin No. 4347, automobile 
motors, and bulletin No. 4358, controllers 
for electric vehicles. 

One of the handsomest souvenirs which 


has been produced for some time is en- 
titled “The Lighting of New York City.” 
There are illustrations in colors of a 
number of splendid views of the principal 
points in New York city, starting at the 
Battery and traversing the entire city. 
This booklet shows the extensive use which 
is made of the General Electric Com- 
pany’s arc lamps, which are used not only 
for street illumination, but also for in- 
terior illumination and decorative effects 
of every description. The booklet is hand- 
somely bound in a heavy gray rag cover, 
with a three-color illustration of a typical 
night scene in New York city. 


-. 


A Wire Testing Clip. 

The function of the Frankel wire test- 
ing clip is readily seen from the accom- 
panying illustration. In testing out cir- 
cuits the wireman has to injure the insu- 


lation more or less severely when a knife 
is used. The idea of the Frankel clip 


WrirReE TESTING CLIP. 


is to perform the operation of holding the 
wire securely and tapping the circuit at 
the same moment. The clip makes a per- 
fect contact without removing the insula- 
tion, the teeth holding the wire, and the 
pin sinking through the insulation, mak- 
ing contact. This device is manufactured 
by the Frankel Display Fixture Company, 
718 Broadway, New York city. 
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Variable-Speed Motor for Refrigerat- 
ing Apparatus. 

The accompanying illustration shows a 
variable-speed motor built by the Roches- 
ter Electric Company, Rochester, N. Y., 
driving a refrigerating apparatus. ‘This 
motor is of the compound-wound direct- 
current type, series field windings being 
used to give a large starting torque, to- 
gether with slow speed. The series coils 
are short-circuited by the controller as the 
speed increases, the highest speeds being 
obtained by inserting resistances in the 
field circuit. 

The pole-pieces are built up of punch- 
ings of annealed sheet iron, the shape of 
the pole-tips being such that they are 
saturated even under the weakest condi- 


VARIABLE-SPEED Motor DRIVING REFRIGERATING APPARATUS. 


tion of the field. By this method the 
manufacturer claims that there is very lit- 
tle heat lost in resistance, and there is no 
sparking at the controller. As wide a 
variation as is required under ordinary 
conditions may be obtained by using a me- 
chanical speed-changing device in connec- 
tion with this method. The principal ad- 
vantage the company claims is that with 
this method there is no unnecessary com- 
plication in the wiring, and no need of 
extra generating apparatus. 


——— d 


The Harvey Automatic Railway 
Signal. 

An automatic electric railway signal, 
operated by a solenoid and a relay, has 
been brought out by Estler Brothers, of 
25 Laurence Pountney lane, London, 
England. The signal is operated by the 
trolley wheel running under contacts suit- 
ably placed above the trolley wire. These 
contacts are supported by short arms at- 
tached to brackets in side-arm construc- 
tion, or from spans supported by the bells 
in span-wire construction. The contacts 
are flat plates suspended by springs about 
three-quarters of an inch above the trol- 
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ley wire. The trolley wheel, in passing, 
makes a smooth contact between the trol- 
ley wheel and the plate, and thus trans- 
mits the current for a brief interval to 
the apparatus. This contact sends a cur- 
rent through the solenoid, raising the sig- 
nal arm to a horizontal position, where it 
is held by a detent. As the car passes out 
of the section, the trolley wheel makes 
contact with a second plate, which, estab- 
lishing a current through the relay in the 
signal box, releases the detent and allows 
the signal to fall to the clear position. 


i. 


The Ruger Gas Engine. 

A new type of gas engine has been 
recently placed on the market by the 
J. W. Ruger Manufacturing Company, 
of Buffalo, N. Y. This engine is of the 
graduated charge or throttling type—that 


is, the strength of the impulse is reduced | 


by varying the quantity of the charge 
entering the cylinder, although the pro- 
portions of the fuel and air remain the 
same at all times. 

The engines are built in sizes from 10 
to 150 horse-power, and for electric light- 
ing work are built on the twin engine 
plan. As may be seen from the illustra- 
tion, this consists of placing the two en- 
gines side by side, the crank of the shafts 
being coupled together by a large and 
heavy flywheel between them, making sub- 
stantially a single engine of the pair. The 
charge enters both cylinders through one 
throttling valve controlled by a single gov- 
ernor, although each cylinder has inde- 
pendent mixing and exhaust valves. 

The valves are of the poppet type, set 
vertically, and both the mixing valve and 
the exhaust valve are operated mechani- 
cally. The valve governor and sparker 
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mechanism is operated by a lateral shaft 
running along the side of the engine, and 
is driven by a pair of spiral gears. The 
governor is said to be extremely quick and 
sensitive in action, with positive control 
of the graduating valve, and admitting 
more or less of the gas mixture as re- 
quired by the load upon the engine. The 
governor consists of two weights hung 
upon a vertical shaft, the weights being 
enclosed in a bonnet. ‘The sparker is 
placed at the head of the engine, and is 
of the hammer-break type. This sparker 
is operated by a reversing cam on the 
shaft, in connection with a lever. The 


THE RUGER Gas ENGINE. 


lever is balanced on an eccentric, so ar- 
ranged that the time of firing can be 
changed while the engine is in motion. 
The sparker current is supplied by a small 
generator. 

The cylinder is designed with a circu- 
lar flange on the engine bed. The crank 
and connecting rods are forged from steel, 
and the cylinders, valve chest, head, etc., 
are cast from a special fine-grained tough 
iron, and are supplied with large ca- 
pacity water-jackets. Cast-iron counter- 
balancers, of such a weight as to perfectly 
balance the engine, are fitted to the cranks. 

A Russia iron shield entirely encloses 
the working parts of the engine and keeps 
out dust, at the same time*preventing the 
throwing of oil by the counterweights on 
the crank. Phosphor-bronze babbitt metal. 
hardened tool steel, etc., are used for such 
wearing surfaces as experience has proved 
best adapted. All parts are easily accessi- 
ble, and any part of the engine may be 
reached without disconnecting any other 
part. 

A recent test for regulation on this 
engine by Messrs. McCarthy Brothers & 
Ford, when the engine was belted direct 
to a fifteen-kilowatt 110-volt compound- 
wound “Wood” generator, showed that 
there was a drop in speed of only about 
seven revolutions a minute, while the gen- 
erator voltage varied but one volt from 
no load to full load. 
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Individual Fire-Pumping Station for 
Philadelphia, Pa. 

Very often in congested districts of a 
large city a conflagration breaks out, and 
owing to the lack of pressure in the city 
water mains there is considerable difficulty 
found in checking the progress of destruc- 
tion. From time to time there has been 
agitated in several of the larger cities of 
the United States the proposition looking 
toward equipping these cities with central 
pumping stations which will be entirely 
independent of the waterworks system. It 
is quite possible to carry high pressure in 
the regular service mains, but this would 
increase the cost of maintenance on such 
a pipe line, due, of course, to the constryc- 
tion already laid down not having been 
worked out for such pressures; and there 
are also other difficulties, such as leakage 
and increased number of fittings, which 
make this rather impractical. 

The city of Philadelphia, Pa., has for a 
long time been the subject of much criti- 
cism on the part of fire underwriters and 
business men in general, because of the 
rather bad conditions of water supply in 
the city. Within the past three or four 
vears this has been materially improved ; 
but while the fire-fighting apparatus is of 
the most modern description, the water 
mains are not in the same class. 

There has recently been completed in 
the city of Philadelphia, on the Delaware 
river front, at the corner of Race strect 
and Delaware avenue, a gas engine pump- 
ing plant which will be used exclusively 
for fire service. The fuel supply for this 
plant will be taken from the city illumi- 
nating gas mains. It has always been a 
question, ever since a plant of this nature 
has been considered, as to what form of 
motive power would be used. Electricity 
has often been suggested, and there could 
probably be no better form of prime mover 
than a well-constructed motor. But ap- 
parently the Philadelphia authorities were 
fearful of a breakdown in the service. The 
city of New Orleans, La., is an object les- 
son as to the absolute value of the electric 
motor as a means for giving service of this 
nature which should not be neglected by 
any one. The very large number of elec- 
tric pumping stations in mines, both in 
the United States and abroad, also show 
to what extent the motor is relied upon 
for this service. 

However, gas engines have been chosen 
for the motive power of this municipal 
installation, and that they will do the 
work with every satisfaction there is no 
doubt. The pumping station occupies a 
building 72 by 140 feet, and will contain 
ten eleven and one-half by twelve-inch 
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vertical direct-acting Deane triplex 
pumps, each capable of delivering 1,200 
gallons per minute at forty revolutions, 
against a pressure of 300 pounds per 
square Inch. There are also two six and 
one-quarter by twelve-inch pumps of the 
same type, of 350 gallons capacity per 
minute. These pumps are to work to- 
gether or singly, as may be desired, and 
all will discharge into a common twenty- 
inch main. The water for the supply of 
the pumps will be taken directly from the 
Delaware river through a thirty-six-inch 
suction main. Only seven of the larger 
pumps are being installed at present. Each 
of the large pumps will be driven by a 
280-horse-power Westinghouse three-cy]- 
inder single-acting gas engine, and the 
small pumps by engines of the same type, 
of 125 horse-power each. The smaller en- 
gines will be direct-connected to the small- 
er pumps by means of friction clutches, 
and will also drive electric ignition gen- 
erators of seven and five-tenths kilowatis 
capacity each, together with the air com- 
pressors supplving air at 200 pounds 
pressure for starting the main engines. 

There are three sources of current for 
ignition—the connections with the city 
lighting mains and a storage battery being 
provided in addition to the ignition gen- 
erators. The lighting current is reduced 
from 220 to 110 volts by a rotary trans- 
former. Cooling water for the gas engine 
cylinders may be taken from two different 
city water mains and from the fire mains. 
A gas ‘pressure regulator on the supply 
pipe of each engine maintains the pressure 
constant. 

The pressure in the fire mains is con- 
trolled automatically by an electric motor 
acting on a valve. It may be held steadily 
at any point under 300 pounds, while a 
spring relief valve prevents it from rising 
above that amount. 

The machines were especially designed 
for fire service by the Deane Steam Pump 
Company, of Holyoke, Mass., and are 
fitted throughout with material of such 


dimensions as will give them the largest 
possible factors of safety. 

The mains supphed by this pumping 
station are nine miles long, and consist 
of pipes eight. twelve and sixteen inches 
in diameter. They are of extra thickness, 
and all fittings, including fire plugs, are 
of special design. The total weight of the 
pipe is 6,500,000 pounds, and of the fit- 
tings, 856,000 pounds, costing altogether 
$355,000. The pumping house cost $250,- 
000, and the large units $22,000 each, the 
small ones costing $8,000 each. 

The station replaces with advantage 
more than forty fire engines, and as a 
result of its installation, the rate of in- 
surance in Philadelphia will be reduced 
twenty-five cents per $100. 
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A Diamond-Bearing Meter Screw. 

John Wennstrom’s Sons Company, 354 
Forty-first street, Brooklyn, N. Y., one of 
the pioneer manufacturers of jewel meter 
bearings, has developed a new form of 
meter screw for current registers, which 
has proven of great value to central sta- 
tion men. 

One of the most persistent difficulties 
with which central station operators have 
to contend 1s the tampering with meters 
by their customera. There are many tricks 
which the dishonest customer plays upon 
the electric company, and the carrying out 
of some of the malicious ideas results in 
rendering the meter unfit for service. 

Another difficulty, and one which goes 
hand in hand with the tampering with 
meters, is the wearing out of the jewel 
bearing which carries the pivot of the ro- 
tating member of the meter. Mr. Wenn- 
strom is now making his pivot bearings of 
diamonds, instead of the commonly used 
sapphire. 

The accompanying drawing shows the 
construction of a new meter screw, some 
9,000 of which Mr. Wennstrom has sup- 
plied to the New York Edison Company, 
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DraMOND-BEARING METER SCREW. 


and about half as many as this to the 
Brooklyn Edison Company. The screws 
are made of certain lengths and with cer- 
tain threads, according to the meter with 
which they are to be used. 

The brass screw proper is made in the 
ordinary way, and seated within the hol- 
low of this is a finely tempered spring. 
Resting upon the spring is a brass stub. 
In this brass stub there is then inserted 
a steel collar carrying the diamond bear- 
ing, and immediately above the diamond 
bearing is placed a sapphire bushing. 

In order to obviate any possibility of 
the bearing being punctured, a rough dia- 
mond is set into the steel collar, having 
at least twice as great a thickness as the 
ordinary jewel. This is then faced off 
even with the top of the steel collar, and 
the sapphire bushing placed on top of 
this. 

The manufacturer states that the life 
of this bearing is some 18,000,000 revolu- 
tions, and wherever it has been used it 
has given the greatest satisfaction. 
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An Electric Blue-Printing Machine. 

The accompanying illustrations show a 
new type of blue-printing machine manu- 
factured by the Spaulding Print Paper 
Company, Incorporated, 44 Federal street, 
Boston, Mass. 

The principal parts of this machine con- 
sist, first, of a drum, revolving freely in 
roller bearings; a feed or let-off roll above 
this drum, carrying a long, transparent 
flexible apron; a pair of pulling rolls 
under the drum, and connected to the 
power through a patent speed-controlling 
mechanism. The transparent apron is 
drawn from the feed roll against a ten- 


BLUE-PRINTING MACHINE WITH ARC LAMPS REMOVED 


FOR SOLAR PRINTING. 


sion device around the surface of the 
drum, surrounding the latter for about 
one-half of its circumference. The trans- 
parent apron, which is in contact with 
the face of the drum, constitutes the ex- 
posing surface for printing. 

The tracings and blue-print paper are 
fed between the apron and the surface of 
the drum at the top of the machine, and 
are carried around as the drum revolves, 
in this way being exposed to the action of 
either sun or electric light; and afterward 
drop out automatically into a box pro- 
vided for the purpose. 

The size of blue-prints that can be taken 
bv this machine is limited only by the 
width of the drum and the length of the 
transparent apron. An ordinary roll of 
tracing cloth is twenty-four yards long, 
and will be found sufficient for almost 
any drawing made. 

Exposures can be made either on a con- 
tinuous roll of blue-print paper or on 
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separate sheets. If a continuous roll is 
used, the end of the paper is started under 
the transparent apron on the upper sur- 
face of the drum, and the tracings are 
placed, one after the other, upon it as 
the drum revolves. The chemical side of 
the paper is toward the operator. The 
tracing is placed right side up on this 
surface, and the operator can see just 
where to place the tracing with relation 
to the blue-print paper. After the expo- 
sure has commenced there is no possibility 
of the tracing slipping. | 
The speed of printing depends on three 
factors, viz.: the sensitiveness of blue- 


print paper, the transparency of draw- 
ings, and the amount of light available. 
The speed of the machine is under perfect 
control, and by moving a handle either to 
the right or left, all the variations that 
may be required for fast or slow printing 
are instantly made while the machine is 
running. 

The arrangement of lamps is shown 
in the accompanying illustrations. En- 
closed arc lamps of five amperes each are 
used, arranged side by side in a reflector 
placed in front of the exposing surface. 
Four of these lamps are used in the thirty- 
inch machine, six in the forty-two-inch 
machine, and seven or eight in the fifty- 
four-inch size. The arcs burn for about 
130 hours continuously, giving a perfect 
and uniform illumination over the entire 
width. In case the full width of the drum 
is not used, one or more of the lamps may 
be cut out. 

The apparatus is made interchangeable, 
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so that one machine may be used for both 
sun and electric printing if it is found 
economical to use sunlight when it is avail- 
able. The change is quickly made from 
electric to sunlight printing, by slipping 
out the reflector which holds the lamps, 
and removing two brackets from the ma- 
chine. It is ready for exposure by sun- 
light by rolling the machine out where 
the direct rays of the sun can fall on the 
exposing surface of the drum. 

The power for the machine is taken 
from a small electric motor of one-quar- 
ter horse-power, fastened on the top of 
the machine and belted to the speed con- 
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troller. A flexible wire of sufficient length 
to allow of moving the machine to any 
part of the room is furnished. 


A Calendar of Invention and 
Discovery. 

An interesting calendar of invention 
and discovery has been compiled by Mr. 
J. C. Wait. On each left-hand page for 
every day there are biographies of two 
noted persons who have contributed ma- 
terially to the industrial progress of the 
world. Discoveries and inventions made 
by them, and their great works, are also 
noted briefly. In addition, quotations from 
classic literature, descriptive of science 
or art, are included. The right-hand 
pages are blank for daily memoranda and 
notes. The calendar is published in the 
wall or desk form, 60 cents; pocketbook, 
cloth, $1, by the McGraw Publishing Com- 
pany, 114 Liberty street, New York city. 
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A Simple Electric Railway Signal 
System. 

Mr. William H. Jordan, New York 

city, is the inventor of a decidedly simple 

electric railway signal system. 


While 


ELECTRICAL REVIEW 


contact between the main line conductor 
and a section of signal rail or wire, 
forming a divided circuit, a portion of 
the current passing through the proper 
signaling apparatus, which may be in the 


ELECTRIC RAILWAY SIGNAL SYSTEM, CONNECTED WITH THIRD RAIL SECTION. 


simple in characteristics, this system is 
extremely broad in its application. 
Briefly, the chief feature is the use of 
the main line current for operating any 


form of a bell, a semaphore arm or a 
series of lights and then grounding. 

In the system, which is illustrated here- 
with, only a section of signal rail is used. 


ELECTRIC RAILWAY SIGNAL SYSTEM, UsING SHORT SIGNAL CONTACTS AT ENTRANCE AND 
Exit oF BLOCK. 


system of electrical signaling apparatus. 
The accompanying illustrations show the 
application of the signal system to a third- 
rail conductor. A shoe or other contriv- 
ance is carried on the car, and makes 


In this case the current operates a 
solenoid, which throws the signal arm in 
position in the daytime and lights a series 
of lamps at night, as the car enters a 
block section. As this car leaves the block 
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at the other end, current is caused to 
flow in a similar magnet, which thus 
throws the arm or the lights to “clear.” 
In other ways this method of using 
the main line current has been employed 
with success. In one method the right 
of way is divided into blocks, the signal 
wire for each block being insulated from 
the block immediately before and after it. 
In this case, however, it is necessary to 
have a continuous signal line for the 
whole distance of a block. This causes 
a signal lamp to burn, or a semaphore 
arm to show danger, as long as a car is 
on the block and current is flowing 
through the signal apparatus. To further 


=R 
| 
Cem 
in, 
Say 
a 
dat 
T~e 
“==> 
“— « 
=. 
“ . 


SMM DD O AA 7, 


yew 
y 


DIAGRAM SHOWING SCHEME OF CONTACTS. 


increase the utility of this system, an 
annunciator in series with the signal box 
may be installed in the despatcher’s office, 
the signal wire grounding at the des- 
patcher’s office instead of at the signal 
box. 

This system eliminates the use of local 


- batteries, and as the current is used from 


the line operating the cars, almost any 
form of signal apparatus may be installed. 
The system is patented and manufactured 
by Jordan Brothers, 74 Beekman street, 
New York city. 


Portable Electric Pumps. 

The City of London (England) Com- 
pany has made good use during recent 
heavy rains in that city of a portable pump 
driven by an electric motor for draining 
tlooded basements. The pump is kept in 
readiness and may be obtained at a few 
minutes’ notice, current being drawn from 
the supply mains. It is reported that the 
company is now considering the estab- 
lishment of a portable fire engine, to be 
worked in a similar manner. 

eae ee ae 
Supplies for Exposition Purposes. 

It is understood that the contract for 
motors for the electric launches to be 
used at the St. Louis Exposition has been 
awarded to the Hertner Electric Com- 
pany, of Cleveland, Ohio, and that the 
storage battery equipment for these 
launches will be furnished by the Willard 
Storage Battery Company, also of Cleve- 
land, Ohio. 
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BOOK REVIEWS. 


“The Locomotive Simply Explained.” 
Charles S. Lake. London. Percival Marsh- 
all & Company. Paper. 5 by 7 inches. 72 
pages. Illustrated. Supplied by the ELEc- 
TRICAL REVIEW at 25 cents. 


This is vol. xvii of the Model Engi- 
neers’ Series, and is a first introduction 
to the study of the locomotive engine. 
The functions and construction of the 
various parts of a locomotive are explained 
clearly and in detail in the first two chap- 
ters. Chapter three is descriptive of mod- 
ern locomotive types, giving a general 
classification, and chapter four consists of 
a brief locomotive catechism. 


“Architectural Perspective for Beginners.” 
F. A. Wright. New York. William T. Com- 
stock. Cloth. Eleven plates with notes. 11 
by 14 inches. Supplied by the ELEecrrRIcAL 
REVIEW at $3. 


In preparing the plates used in this 
work on architectural perspective for be- 
ginners, the author, who is a practical 
architect, has kept in mind mainly that 
class of draughtsmen who are obliged to 
be self-taught. Even with careful in- 
struction the theory of perspective is, to 
some minds, rather hard to grasp. The 
method which the author pursues in tak- 
ing up this study is very practical, and 
the first plate and its supplementary notes 
give the beginner a good idea as to the 
process to be followed in producing per- 
spectives from the diagram and elevations. 
It seems peculiar that the author does 
not take up the fundamental theory of 
perspective until several plates have been 
worked up, but the student can probably 
rely on his judgment, in that he deems 
it best to make the student familiar with 
other salient points before taxing the un- 
derstanding too greatly. Some excellent 
illustrations of shading, both in free-hand 
and with the drawing-pen are given, and 
particularly for those draughtsmen who 
have not had the benefit of a technical 
course, and who depend for their improve- 
ment upon the work which they have to 
perform for a living, the book will be of 


value. 
i 


Proposed Railway School for McGil 
University. 

The board of governors of McGill Uni- 
versity, Montreal, Canada, has under con- 
sideration a proposal to found a school of 
railroad engineering and transportation 
in connection with the university. The 
project was first suggested by Sir Thomas 
Shaughnessy, president of the Canadian 
Pacific. It is estimated that $20,000 will 
be required to pay the running expenses 
of the new course. Of this amount, the 
Grand Trunk and Canadian Pacific rail- 
ways have promised to subscribe $5,000 
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each annually, while the Canadian 
Northern will give $2,000. The govern- 
ment will be asked to contribute a sum 
in the name of the Intercolonial Railway. 
The ground to be covered will include 
location, including all branches of survey ; 
construction, including the laying out of 
work, the construction of bridges, build- 
ings, track-laying and ballasting, organi- 
zation and specifications; operation, in- 
cluding maintenance of way and struct- 
ures, the conducting of transportation, 
and equipment, organization and legisla- 
tion. The preliminary task of drawing 
up a plan of studies has been entrusted 
to a committee, which has been consulting 
with Mr. F. W. Morse, third vice-presi- 
dent of the Grand Trunk, and Mr. E. 
H. McHenry, chief engineer of the 
Canadian Pacific Railway. 


The British Institution of Electrical 
Engineers. 

At a meeting of the Manchester section 
of the British Institution of Electrical 
Engineers, held January 19, a paper was 
read by Mr. A. S. Giles, on “Coal Con- 
sumption in Central] Stations.” In order 
to study this question, the coal consump- 
tion in the weaving and spinning mills of 
Lancashire was investigated. A table was 
given, showing the thermal value of the 
various grades of coal used there, and 
full statistics of the kind of power equip- 
ment and its performance are shown. 

At a meeting of the Dublin section a 
paper was read by Mr. William Brew, en- 
titled “Three-Phase Working, with Spe- 
cial Reference to the Dublin System.” In 
this paper some interesting features of 
that plant, which consists of two 1,000- 
kilowatt and two 500-kilowatt Oerlikon 
generators, driven by marine type com- 
pound engines with Corliss valve gear, 
were discussed. 


Underground Telegraph Lines in 
England. 

Work haa been proceeding rapidly dur- 
ing the last few months laying an under- 
ground telegraph cable between Birming- 
ham and Warrington, England. The cable 
consists of 103 wires, enclosed in a lead 
sheath, and is laid in a three-inch cast- 
iron pipe. Seventy-four wires are twisted 
in pairs, the remainder being single wires. 
It is thought that the pairs of wires may 
be used for telephone service, as well as 
for high-speed telegraph circuits. At War- 
rington the underground lines connecting 
Liverpool and Manchester can be tapped, 
and it will then be possible to telegraph 
from London to Liverpool by means of 
underground wires. A line is also being 
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laid northeast from Manchester, to serve 
the large Yorkshire towns, as it is thought 
that next year the post office department 
will lay the section between Warrington 
and Carlisle. 


Proceedings of the National Elec- 
tric Light Association. 

The report of the twenty-sixth conven- 
tion of the National Electric Light As- 
sociation, which was held at Chicago, Ill., 
May 26, 27, 28, 1903, is ready for de- 
livery. The report makes a handsome 
volume of about 900 pages, is well 
printed and substantially bound in dark 
green cloth, stamped in gold. This 
volume is for members of the association 


and well merits the value they place 
upon it. In addition to the valuable 
papers and committee reports, the discus- 
sion and “Question Box” are of the 
greatest interest and practical worth. 


American Institute of Electrical 
Engineers. 


ASSOCIATES ELECTED FRIDAY, 
18, 1903. 

Charles E. Bernays, Brisbane, Queensland. 

Robert V. Bingay, Pittsburg, Pa. 

Albert P. Boeri, Brooklyn, N. Y. 

John Frederick Bratney, St. Louis, Mo. 

Grenville T. Bridgman, Schenectady, N. Y. 

George A. Burnham, Willimantic, Ct. 

John Herbert Carr, North Adams, Mass. 

Thomas Bailey Carter, St. Louis, Mo. 

Crellin Cartwright, Schenectady, N. Y. 

Frank S. Culver, Madison, Wis. 

Harry W. Cleland, Wilkinsburg. Pa. 

Frederick Monroe Conlee, Madison, Wis. 

Howard Harper Denn, Philadelphia, Pa. 

Herschel George Fetherling, Madison, Wis. 

William Gallaher, St. Louis, Mo. 

Heatley Green, Potsdam, N. Y. 

Tomokichi Hirokawa, Kyoto, Japan. 

John Howard Hudgson, Philadelphia, Pa. 

Frederick William Huels, Madison, Wis. 

John Borland Ingersoll, Pittsburg, Pa. 

Isaiah Jarcho, New York city. 

John Wesley Kelly, Philadelphia, Pa. 

Thomas Francis Kelly, Chicago, Ill. 

Arthur Charles King, Madison, Wis. 

William Leonard Kinsell, St. Paul, Minn. 

Keigiro Kishi, Tokyo, Japan. 

Arthur Bryson Kratz, Cleveland, Ohio. 

M. T. A. Kubierschky, Berlin, Germany. 

Justus Claude Lawler, Colorado Springs, Col. 

George Hubbell McKelway, Brooklyn, N. Y. 

Joseph Treanor McNaier, New York city. 

Charles Messick, Jr., New York city. 

Kadzuo Morita, Sagami, Japan. 

Ned Earnest Newton, Philadelphia, Pa. 

Iwaichi Notomi, Tokyo, Japan. 

Harold Wilberforce Price, Toronto, Ontario. 

Lewis John Ritschy, St. Louis, Mo. 

Elmer H. Schwarz, New York city. 

Soichiro Shimidzu, Tokyo, Japan. 

Angus Sinclair, New York city. 

Clement Alfred Smith, Valparaiso, Chili. 

Emor A. Smith, Hartford, Ct. 

Frederick C. Sutter, Pittsburg, Pa. 

Samuel Newton Taylor, Allegheny, Pa. 

Peter Gansevoort Ten Eyck, New York city. 

Pendleton G. Watmough, Jr., S. I., N. Y. 

Charles Harvey Wright, Toronto, Ontario. 

Hugo Wurdach, St. Louis, Mo. 

John G. Wynn, Madison, Wis. 

James Watts Young, Philadelphia, Pa. 


TRANSFERRED FROM ASSOCIATE TO THE 
GRADE OF MEMBER. 


H. L. Reber, St. Louis, Mo. 
F. O. Blackwell, New York city. 
E. E. Stark, San Francisco, Cal. 
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The Robb-Mumford Internally Fired 
Boiler. 

The accompanying drawing presents a 
sectional view of the Robb-Mumford in- 
ternally fired boiler. This boiler combines 
the advantages of the Scotch and English 
types of internally fired boiler, together 
with light weight, little floor space and 
good circulation of the American water- 
tube type. 

The boiler consists of two cylindrical 
shells, the lower one containing a round 
furnace and tubes, and the upper forming 
the steam drum, the two being connected 
by two necks. The lower shell has an 
incline of about one inch per foot from 
the horizontal, for the purpose of promot- 
ing circulation and draught, and also for 
convenience in washing out the lower shell. 
Combustion takes place in the furnace, 
which is entirely surrounded by water; 
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iron stiffeners on the inside of the casing 
and rear smoke chamber. The top of the 
upper drum and bottom of shell are also 
covered with non-conducting material 
after the boiler is erected. 

The boilers, when set in batteries, are 
placed side by side with the shells six 
inches apart. The large open spaces un- 
derneath and between the upper and lower 
drums give access to the hand-holes and 
all the exterior parts of the boilers. By 
this arrangement a battery of seven units, 
which will develop 1,400 boiler horse- 
power, with a good margin for overload- 
ing, occupies a floor space of only forty- 
six feet in width by twenty-three feet in 
depth and thirteen and five-tenths feet in 
height. Each unit is entirely independent 
and may be completely isolated for clean- 
ing, inspection or repairs. 

The furnace is of the corrugated type 
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THE ROBB-MUMFORD INTERNALLY FIRED BOILER. 


and the gases, after leaving the furnace, 
pass through the tubes and return between 
the lower and upper shells to the outlet, 
which is at the front of the boiler. 

The water and steam formed by con- 
tact with the furnace and tubes circulate 
rapidly up the rear neck into the steam 
drum, where the steam is released, the 
water passing along the upper drum tow- 
ard the front of the boiler and down the 
front neck. A semi-circular baffle plate 
around the furnace causes the down-flow- 
ing water to circulate to the lowest part 
of the lower shell under the furnace. 

The outer casing, including the rear 
smoke-box, side walls and smoke outlet, 
as well as the front and back, is construct- 
ed of steel plating with angle-iron stiff- 
eners, various sections being bolted to- 
gether for convenient removal. Asbestos 
air cell blocks are fitted between the angle- 


for high pressures, and for low pressures 
Adamson expansion joints are used. 
These provide perfectly for unequal ex- 
pansion and contraction, and require no 
staying. The heads of the steam drum 
are spherical, having a radius equal to the 
diameter of the drum. The tube sheets 
are perfectly stayed by the tubes. As the 
boiler consists of two plane shells or steam 
and water drums, similar to those used in 
water-tube boilers, and the construction 
entirely, of steel plate of the required 
tensile strength and ductility, without 
cast-iron sections or headers, it is, the 
manufacturer states, as safe as any of the 
sectional or water-twbhe boilers on the 
market. The water in the boiler is com- 
paratively small in volume, and well sub- 
divided. The high temperature of the 
fire-box is taken care of by the corrugated 
furnace, and the outer surface of the shell 
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is not subject to high temperature and 
unequal expansion. 

The feed water enters at the rear part 
of the upper drum, and as it flows toward 
the front, the temperature is raised to 
that of the steam and water in the boiler, 
and an opportunity is given to deposit 
any sediment or solvent impurities on the 
bottom of the upper drum, particularly 
in the pocket formed by a baffle plate 
which is placed back of the front neck. 
At this point a blow-off outlet is provided. 
There is another pocket for the deposit 
of sediment, and the blow-off underneath 
the furnace, so there are practically two 
mud drums for the deposit and removal 
of sediment before the inflowing water 
reaches the hot surfaces of the furnace 
and tubes where scale would be formed. 

The tests and practical experience, ex- 
tending over several years, have shown 
that these boilers are possessed of a re- 
markably high efficiency. The boiler has 
been manufactured by the Robb Engi- 
neering Company, of Amherst, N. S., in 
its present form for the past six or seven 
years, and sold throughout Canada with 
great success. 

The main office of the Robb-Mumford 
Boiler Company is at 170 Summer street, 
Boston, Mass., branch offices being located 
at 135 Broadway, New York city; 811 
Lewis Block, Pittsburg, Pa., and 1102 
Marquette Building, Chicago, Ill. 
= 
The Doherty Gold Medal Competi- 

tion. 

The National Electric Light Associa- 
tion is sending out a notice to members 
regarding Mr. Henry L. Doherty’s offer 
of a gold medal for the best and moat 
practical paper on underground construc- 
tion. At the Cincinnati convention Mr. 
Doherty in his presidential address called 
attention to the necessity of mature con- 
sideration of underground construction. 
To stimulate the greatest possible effort in 
producing a text paper on the subject of 
underground construction, Mr. Doherty 
offered a gold medal, which would be 
properly inscribed, to the contributor offer- 
ing the most complete and comprehensive 
paper on underground construction for 
either alternating or direct-current plants, 
or a combination of both, the selection of 
the best paper to be made by a suitable 
committee to be appointed by the then 
incoming president of the association. The 
competition is now open to all wishing 
to contribute a paper on this subject. 
Papers must be received at the office of the 
association not later than April 21. Three 
copies of each paper are requested. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


PROPOSAL FOR NEW CABLE—Senator Mitchell, of Oregon, has 
introduced a bill to authorize the North American Telegraph and 
Cable Company to lay cable and telegraph lines from the state of 
Washington, via Alaska, the Aleutian Islands, Siberia, Manchuria, 
China and Japan, to the Philippine Islands. A provision requires 
communication with the Aleutian Islands to be established within 
five years. 


ELECTRICIANS HONORED BY THE KAISER—In recognition 
of their services to the state, Emperor William has had decorations 
conferred upon Dr. Schulz, president, and Herr Rathenau, general 
manager of the General Electric Company, of Berlin; Herr Denning- 
hoff, manager of the Society for Experimentation in Rapid Electrical 
Transit, and on several engineers who have been connected with the 
recent experiments. 


TROLLEY CONSOLIDATION—It has been announced in Colum- 
bus, Ohio, that a corporation is being formed, to be known as the 
Ohio Union Traction Company, of Columbus, with a nominal 
capital of $10,000. The incorporators are Richard Murray, W. A. 
Morgan, Harry I. Dowd, George E. Thomas -and Otto F. Ehring. 
The intention is to complete the consolidation of several traction 
lines, giving a through service between Cincinnati, Columbus and 
Cleveland. 


NEW AUSTRALIAN POWER STATION—Contracts for the addi- 
tional steam plant have just been let by the New South Wales 
(Australia) Government for the power station of the Sydney City & 
Suburban Tramways. The lines already in operation are about 
seventy miles in length, and more are being built. The initial equip- 
ment of the plant, consisting of General Electric generators, Allis 
engines and Babcock & Wilcox boilers, will be increased to a capacity 
of 5,000 horse-power. 


WISCONSIN ELECTRIC DEAL—The Construction Company of 
North America, New York city, has secured control of one of the 
most important interurban railways in Wisconsin. The company has 
been building the interurban line from Sheboygan to Plymouth, 
and the new power-house of the Sheboygan Light, Power and Rail- 
way Company, and with the securing of control will come the 
transfer to the New York interests of the local electric system as 
well. The properties are worth about $1,000,000. The importance 
of the deal lies in the fact that this line will be the vital link in 
the road from Fond du Lac to Kaukauna, forty-five miles in length. 


PROGRESS ON VIRGINIA POWER PLANT—The annual meet- 
ing of the stockholders of the Virginia Passenger and Power Com- 
pany was held at Petersburg, Va., on February 1. The following 
directors were elected: P. Sitterding, William H. Northrup, J. D. 
Patton, of Richmond; Frank J. Gould, Edwin Gould, Alfred Skitt, 
A. M. Cater, Guy Phillips, of New York, and Augustus Wright, of 
Petersburg. The company is now building an immense dam in 
Dinwiddie County, five miles above Petersburg, to furnish water 
power for two electric plants, to be established, one at the dam and 
another at the locks, two miles above the city. The dam, with 
the two plants, will cost $1,500,000. 


TELEPHONE COMBINATION IN WEST  VIRGINIA—An- 
nouncement is made of the establishment of a telephone combina- 
tion controlling 2,000 miles of wire and 15,000 telephones in West 
Virginia. This combination is composed of the National, Con- 
solidated, Beeghly, Buckhannon, Burton, Mannington, Exchange, 
Cameron, Harrison County, Belmont, South Pennsylvania, Pine 
Grove, Union and Flushing Telephone companies, operating in 
West Virginia, western Maryland, western Pennsylvania and east- 
ern Ohio. It will be known as the Tri-State Toll Association, and 
its chief offices will be in Wheeling, W. Va. The officers elected 
are J. W. Barnes, Fairmont, president; A. H. Doudna, Bridgeport, 
Ohio, vice-president, and W. C. Handlan, Wheeling, secretary. 


SOUTHERN NEW ENGLAND TELEPHONE COMPANY'S YEAR 
—The annual meeting of the stockholders of the Southern New 
England Telephone Company was held on the afternoon of January 
26, in the general offices at New Haven. The report of President 


Morris F. Tyler showed a most satisfactory condition of affairs, 
the increase in the amount of business during the year being the 
greatest in the company’s history. The total number of stations 
now in operation, belonging to the Southern New England Tele- 
phone Company, is 26,619. The net increase during the year 1903 
was 5,909. There has been added 16,407 miles of wire to the plant, 
and common battery systems have been installed in New Haven 
and Bridgeport, where new buildings have been erected. New 
operating exchanges have been established in Cheshire, Farming- 
ton, New Canaan. Pawcatuck and Westport, and the company has 
negotiated with the four sublicensee telephone companies in the 
state—BoltonCoventry, Orange, Lebanon and Huntington—to fa- 
cilitate the telephone service for subscribers in farming districts. 
The total earnings for 1903 were $1,114,214.07. The total expenses 
were $897,226.11, leaving the net earnings $216,987.96, of which, 
when dividends were deducted, there was carried to surplus $29,- 
937.96. 

THE NEW YORK CENTRAL PLANS FOR ELECTRIFICATION 
—Plans to eliminate all grade crossings on the Hudson River and 
Harlem divisions of the New York Central Railroad have been drawn 
and submitted to the local authorities of Yonkers, Mount Vernon, 
Irvington, Tarrytown and Ossining. The local and the township 
authorities between the Harlem river and Croton, on the main line, 
and White Plains on the Harlem division, are also considering plans 
for the several sections of the railroad passing through their 
territory. As soon as the necessary consents and agreements of 
the municipal, village and county officials are obtained, the New 
York Central will begin the reconstruction of its roadbed for thirty- 
five miles north of New York city, and the laying of an electrical 
third-rail system over or under all the streets, roads and high- 
ways now crossed at grade. Under the general act of 1897, the 
cost of abolishing grade crossings is to be borne one-half by the 
railroad, one-quarter by the state, and one-quarter by the locality 
affected. In case the mayor and aldermen of any one of the five 
more important places named should refuse to agree to bear its 
proportion of the cost of the improvement, the board of railroad 
commissioners may decree that the work shall be done, and the 
proportion of its cost be paid by the municipality benefited. It 
is also announced that two large power-houses, to furnish current 
for the electric locomotives which are to supersede the steam 
locomotives between New York city and Croton and White Plains, 
will be built at Yonkers and Port Morris. The estimated cost of 
these power-houses is $2,500,000 each. Contracts have been let for 
the most important parts of the equipment, and their delivery is 
to be complete by July 1, 1906. The General Electric Company 
is now building eight steam turbines of 7,000 horse-power capacity 
each for this electrification. While full details of the plans for 
electrical equipment are not yet available, it is expected that an 
expenditure of $20,000,000 is contemplated. 


LEGAL NOTES. 

ORDER TO TELEPHONE COMPANY—The American Bell Tele- 
phone Company is ordered to give an accounting to the Western 
Union Telegraph Company, the successful plaintiff in a damage suit 
against the telephone company, by Judge Colt, in the United States 
Circuit Court, at Boston. Judge Colt also appointed Everett W. 
Burdett special master to take charge of the accounting and to hear 
all evidence that may be presented. 

CAN NOT COLLECT TAX ON ELECTRIC LIGHT POLES— 
Judge Edward W. Biddle, at Carlisle, Pa., on February 2 handed 
down a decree dissolving the preliminary injunction recently granted 
against the Carlisle Gas ana Water Company in the suit of the 
borough of Carlisle. The complaint in the bill of equity filed was 
that the gas and water company was about to erect poles without 
obtaining a license from the burgess to do so, according to the 
ordinance of 1902. Under this ordinance the sum of $1 must be paid 
for each pole erected under a license. The Court holds that such a 
charge can only be made as a police regulation, and not to raise 
revenues for general purposes; and, further. there was no evidence 
to show the actual expense to the borough, and therefore the Court 
was not warranted in finding that the ordinance was lawful, or the 
license fee reasonable in amount. 
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ELECTRIC LIGHTING. 


SALT LAKE CITY, UTAH—Morgan is to have an electric light 
system. 


EASTON, PA.—The business men of Hope are organizing a 
company to put in a small electric light plant. 


DOYLESTOWN, PA.—It is stated that Coatesville capitalists 
will instal! an electric light plant in that city. 


MANCHESTER, VT.—lhe Manchester Light and Power Com- 
pany has purchased the Vail company’s system. 


MILLTOWN, N. J.—The borough council is considering the mat- 
ter of establishing a municipal electric light plant. 


FLINT, MICH.—An investigation made by the special lighting 
commission shows that the city can install a lighting system for 
$28,000. 


GLEASON, TENN.—There is some talk of Gleason putting in an 
eiectric light plant, to be run in connection with the West 
Tennessee mills. 


PROSSER, WASH.—Tne Prosser Falls Land ana Irrigation 
Company has applied to the Prosser city council for an electric 
light franchise. 


WILMINGTON, DEL.—The Wilmington City Electric Com- 
pany has decided to install a switchboard costing $4,000 to improve 
its lighting service. 


ALLENS CREEK, TENN.—The Bon Air Coal and Iron Company 
has recently installed an electric plant here to light its plant and a 
number of residences. 


TIFTON, IND.—Tifton’s municipal electric light plant is to be 
enlarged and the old dynamos taken out and replaced with machines 
of twice the present capacity. 


OLYPHANT, PA.—The newly installed electrical machinery at 
the borough's plant has been placed in operation, enabling the sys- 
tem to supply about 3,000 additional lights. 


DUBUQUE, IOWA—The Union Electric Company will start work 
on its new power-house as soon as possible. The plant will cost 
between $25,000 and $30,000, and will be modern in every detail. 


GREENE, N. Y.—The proposition for raising an additional 
$4,500 to complete the municipal electric system, which was sub- 
mitted to the taxpayers of the village, has been carriea by a large 
majority. 


SANDERSVILLE, GA.—A contract for the erecticn and com- 
pletion of a system of waterworks and electric lights for Sanders- 
ville has been let to J. H. McKenzie & Son, of Augusta, the price 
being $40,000. 


TROY, N. Y.—While no detinite plans have been made as yet, 
it is considered probable that the Hudson River Electric Power 
Company will extend its cables and wires to Granville and other 
Washington County towns. 


ST. JOSEPH, MO.—The proposition to issue bonds to the 
amount of $100,000 to construct a new electric light and power 
plant at Hannibal, was carried by a majority of eight to one, the 
vote being 881 for and 130 against. 


WINSTON-SALEM, N. C.—The special committee appointed by 
the board of aldermen to report on the advisability of the erection 
of a municipal electric plant recommends that a plant be installed 
at once. Power could be obtained from Belos Pond. 


KANKAKEE, ILL.—The Electric Light Company has decided 
to build a new cement dam this summer. Work will begin when 
the water reaches low stage in July, and pushed to completion in 
two months. The cost will be between $10,000 and $15,000. 


BEAVER, PA.—Articles of incorporation have been filed by the 
Beaver Electric Company, in which W. H. Irons, of that city, is 
interested. It is the intention of the company to supply current 
for light, heat and power to Beaver and adjacent territory. 


NASHVILLE, TENN.—It is said that the Great Falls Power 
Company has secured the necessary financial backing and that 
work will shortly be commenced. A New York concern is re- 
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ported to have agreed to take $2,000,000 in stocks and bonds and 
reorganize the company. 


DENVER, COL.—An electric lighting system is to be installed 
at Fort Logan. The work will cost $15,990. The Arapahoe Elec- 
tric Light and Power Company will supply the necessary current, 
at the rate of $75 <= year for arc lights and eight cents per kilo- 
watt-hour for electric light and power. 


SALEM, ORE.—There is a movement on foot to install another 
electric lighting plant in this city in the near future. The pro- 
moters are the stockholders of the Portland Flouring Mills Com- 
pany, and the proposed plant will be located in the ccmpany’s old 
building. It is understood that it is the intention of the company 
to put in a first-class lighting plant for the use of the city and the 
state. 


LARAMIE, WYO.—At the annual meeting of the stockholders 
of the Laramie Electric, Gas Light and Fuel Company the following 
trustees were reelected: R. H. Homer, J. T. Holliday, J. H. Symons, 
Eli Crumrine, A. C. Jones, C. D. Spalding and E. D. Hiskey. The 
trustees afterward reorganized by the election of the following 
Officers: president, R. H. Homer; vice-president, J. 1. Holliday; 
secretary and menager, J. H. Symons; t.easurer, Eli Crumrine. 


GRIFFIN, GA.—The Towalaga Electric Power Company is 
pushing the work upon its plant at High Falls and expects to have 
the power in Griffin by next fall. The direct wires from this plant 
will be thirteen miles in length and they will carry 3,000 horse- 
power to the manufacturers of Griffin and vicinity. A dam and 
reservoir are being constructed at High Falls. The lake which 
will be formed by this dam will be three miles long and one mile 
wide. 


WHEELING, W. VA.—The stockholders of the Moundsville 
Electrical Company held a meeting recently and elected the follow- 
ing officers for the ensuing year: S. M. Steele, C. R. Oldham, H. W. 
Thompson, B. B. McMechen, Fred. Kemple, J. T. Gallaher and T. S. 
Riggs. The board organized as follows: B. B. McMechen, presi- 
dent; Fred. Kemple, vice-president; T. S. Riggs, treasurer. The 
stockholders decided to install the most modern machinery in its 
Plant, powerful enough to supply the city with -arc lights in case 
the city desired them. If its present building is inadequate to hold 
the new machinery a new one will be built. 


COLUMBUS, OHIO—At the annual meeting of the stockholders 
of the Columbus Railway ana Light Company. the report pre- 
sented showed a successful year’s operation. The earnings were 
$126,000 in excess of those of the preceding year, 1902. The fol- 
lowing directors were elected: R. E. Sheldon, E. K. Stewart, C. M. 
Clarke, G. W. Sinks, Theodore Rhodes, Charles H. Lindenberg and 
Carl J. Hoster. The directors reelected the following officers: 
president, R. E. Sheldon; first vice-president, general manager and 
treasurer, E. K. Stewart; second vice-president, C. M. Clarke; sec- 
retary-auditor, P. V. Burrington; general superintendent, M. S. 
Hopkins; assistant superintendent, L. G. White. 


NEW INCORPORATIONS. 


LANSING, MICH.—Atgansee Telephone Company, $5,000. 


WILLS’ POINT, MO.—Wilts’ Point Electric Light Company. 
$10,000. incorporators: O. I. Johnson, Charles E. Brown and 
W. B. Rodgers. 


ELGIN, ILL.—The Aurora, Elgin & Chicago Light, Heat and 
Power Company. $5,000. Incorporators: Edwin C. Faber, John 
T. Huntington and William F. Harvey. 


FINDLAY, OHIO—Warren, Cortland & Jefferson Traction 
Company. $10,000. Incorporators: John Lendy, P. N. Taylor, 
A. H. Gebert, J. S. Morgan, George H. Pomeroy. 


KANSAS CITY, MO.—Independent Telephone Construction 
Company. $100,000. Incorporators: J. E. Zeluff, Joseph J. Heim, 
J. S. Brailey, Jr., O. C. Snider, Hugh C. Ward, W. O. Polk and 
C. J. Myers. 


TRENTON, N. J.—The Columbus Public Service Company. 
$1,500,000. Incorporators: Horace S. Gould. H. O. Coughlan, of 
New York; Jesph M. Mitchell. of Newark; B. S. Lantz, of Brook- 
lyn, and Louis B. Dailey, of Jersey City. 
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PERSONAL MENTION. 


MR. R. E. DANFORTH has been made general manager of the 
Rochester Electric Railway Company, Rochester, N. Y. 


MR. E. O. SESSION has been appointed engineer of the western 
sales office of the Stanley Electric Manufacturing Company, with 
headquarters at Chicago, Ill. 


MR. CARL HERING, a past-president of the American Institute 
of Electrical Engineers, has recently been elected president of the 
Engineers’ Club, of Philadelphia, Pa. 


MR. J. H. VAN BRUNT, general manager of the St. Joseph 
Railway, Light, Heat and Power Company, St. Joseph, Mo., has 
been eiected vice-president of the company. 


PROFESSOR F. B. CROCKER, of the electrical engineering de- 
partment of Columbia University, New York city, N. Y., recently 
sailed with Dr. M. I. Pupin for a short trip in Mediterranean 
waters. 


MR. ALFRED A. KNUDSON delivered a lecture on “The Corro- 
sion of Metals Underground by Electrolysis” at the section meeting 
of the Franklin Institute, Philadelphia, Thursday evening, Feb- 
ruary 11. 


MR. J. A. GORDON, formerly connected with the electrical en- 
gineering department of the Sterling Electrical Company, La 
Fayette, Ind., has tendered his resignation to take charge of the 
Lipton Telephone Company, Lipton, Ind. 


MR. C. G. Y. KING, M. E., is to lecture before the General Elec- 
tric agents, in New York city, on February 17, on the “Erection of a 
5,000-Kilowatt Steam Turbine.” Mr. King is a member of the 
engineering staff of the Chicago Edison Company. 


PROFESSOR MORTIMER E. COOLEY has been appointed 
dean of the engineering department of the University of Michigan, 
to succeed the late Charles E. Green. Mr. Cooley was formerly 
professor of mechanical engineering at the university. 


MR. E. W. McKENNA, formerly general superintendent of the 
eastern district of the Great Northern Railway Company, has ac- 
cepted the position of assistant to the president of the Chicago, 
Milwaukee & St. Paul, with headquarters at Chicago, Ill. 


MR. W. F. RICHARDSON has been transferred from the 
Cleveland, Ohio, branch of the John A. Roebling’s Sons Company 
to the San Francisco branch of the company. Mr. Richardson was 
formerly assistant manager of the company’s Cleveland office. 


MR. S. N. HARRISON has been appointed superintendent of the 
Wisconsin & Micnigan Railroad with headquarters at Peshtigo, 
Wis. Mr. Harrison has heretofore been superintendent of trans- 
portation, and under his new title he will have charge of operation 
and maintenance. 


PROFESSOR F. E. TURNEAURE, of the University of Wiscon- 
sin, has been elected dean of the college of mechanics and en- 
gineering, to succeea the late J. B. Johnson. Professor Turneaure 
has been actively engaged in the teaching and practice of civil en- 
gineering since he graduated from Cornell University in 1899. 


MR. W. L. HODGES, who for some time was associated with 
Dr. Louis Duncan, working principally in the telephone field and 
who has been recently located in Philadelphia, has been appointed 
manager of sales of the National Battery Company. Mr. Hodges 
has resigned as manager of the appraisement department of the 
Audit and Appraisement Company of America. 


MR. JOHN McGEORGE, consulting engineer of the Welman- 
Seaver-Morgan Company, has tendered his resignation to take 
effect March 1. Mr. McGeorge has been connected with the com- 
pany as mechanical engineer for the past thirteen years. It is 
expected that Mr. McGeorge will go to Cleveland, Ohio, where he 
will open an engineering office under the name of McGeorge & Sons, 
taking into partnership with him his sons. 


DR. M. I. PUPIN has won a victory over the German postal 
authorities at Berlin and other places on his German patent cover- 
ing his inventions in long-distance telephoning. The American 
rights to the invention have been sold to the American Bell Tele- 
phone Company, and arrangements were made for the sale of the 
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foreign rights to the firm of Siemens & Halske, of Berlin, in the 
event that he could establish his patents. A contest was enjoined 
in German courts by several private concerns and has been waged 
for four years. 


MR NIKOLA TESLA announces that in connection with the 
commercial introduction of his inventions, he will render pro- 
fessional services in the general capacity of consulting electrician 
and engineer. The near future, he states, will be a witness of 
revolutionary departures in the production, transformation and 
transmission of energy. These advances are certain to follow from 
the universal adoption of high-potential high-frequency currents, 
and involve regenerative processes of refrigeration to very low 
temperatures. Much of the old apparatus will have to be im- 
proved, and much of the new developed, and he believes that, 
while furthering his own inventions, he will be more helpful in 
this evolution by placing at the disposal of others the knowledge 
and experience he has gained. He will undertake experimental in- 
vestigation and perfection of ideas, methods and appliances, the 
devising of useful expedients, and, in particular, the design and 
construction of machinery for the attainment of desired results. 


ELECTRICAL SECURITIES. 


A survey of the conditions of stock markets in various financial 
centres throughout the country shows very little but declines of 
various proportions. The situation is very much the same as it 
was during the latter period of last year. The sentiment which 
prevailed throughout the entire week was that an outbreak be 
tween Russia and Japan was imminent; and the unsettled condi- 
tion of the market, due to the outlook for firmer money and the 
inevitable scare which would follow the involving of any of the 
greater nations in international difficulties, helped on what was 
already a bad enough tendency. One of the features of the week 
was the borrowing of $50,000,000 by the Pennsylvania Railroad 
for eighteen months, a loan which was floated on a 414 per cent 
basis. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 6. 


New York: Closing. 
Brooklyn Rapid Transit..............ee00. 40% 
Consolidated Gas .... cee eee eee eee teens 18914 
General Electric i442 his os 3a os ain d eteine 168 
Kings County Electric...............cc000. 184 
Manhattan Elevated ............ cee ween 142% 
Metropolitan Street Railway .............. 117% 
New York & New Jersey Telephone......... 149 
westinghouse Electric ...........cccceccee 190 

Brooklyn Rapid Transit directors have reelected officers. 

Boston: Closing 
American Telephone and Telegraph........ 125% 
Edison Electric Illuminating............... 235 
Massachusetts Wlectric .......... ccc ewe ees 17 
New England Telephone................... 121 


Western Telephone and Telegraph preferred 82 
Directors of the Boston Elevated Railway have declared the 
regular semi-annual dividend of three per cent. 


Philadelphia : Closing 
Electric Company of America.............. 8 
Electric Storage Battery common.......... 55 
Electric Storage Batcery preferred......... 55 
Philadelphia Electric ......... ccc cw cee eee 6 
Union Traction: a4.cc9secs sive dewe wie soaks 47% 
United Gas Improvement.................. 8514 

Chicago : Closing 
Chicago Telephone ..............cccceeees 120 
Chicago Edison Light..................00. 150 
Metropolitan Elevated preferred............ 50 
National Carbon common.................. 25 
National Carbon preferred................. 94 
Union Traction common................... 5, 
Union Traction preferred........... Pe oe 30 


The total Lake Street Elevated traffic for January showed a 
daily average of 42,829, a decrease of 1,214. 

Metropolitan Elevated for January had a daily average of pas- 
sengers carried of 112,413, a decrease of 358. 

A special meeting of the South Side Elevated has been called 
for April 7, to vote on the increase in the capital stock to 
$17,550,500. 

The balance sheet of Northwestern Elevated as of December 
31, 1903, shows total assets of $26,917,800, profit and loss surface, 
$674,263. The ratio of operating expenses to earnings for the 
year was 42.6 per cent. 
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TELEPHONE AND TELEGRAPH. 


PALMER, IOWA—A rural telephone line will be built to Pome- 
- roy next spring. 

FRANKFORT, MICH.—The Bell Telephone Company has com- 
pleted its line to Lake Ann. 


ESTHERVILLE, IOWA—A new telephone exchange will prob- 
ably be established in this town. 


DES MOINES, IOWA—The Reinbeck Telephone Company will 
establish a local exchange at Reinbeck. 


BEAUMONT, TEX.—The telegraph and telephone exchanges of 
Sour Lake have been destroyed by fire. 


SODUS, N. Y.—The Wayne-Monroe telephone company is pre- 
paring to erect an exchange in this town. 


DEPOSIT, N. Y.—The Bell Telephone Company will in the spring 
extend its line from Lanesboro to Forest City. 


WHEELING, W. VA.—The People’s Telephone Company will 
erect an exchange in Weston in the near future. 


STREATOR, ILL.—It is stated that the Central Union Telephone 
Company will expend $25,000 in bettering the local system. 


JACKSON, MICH.—A. Cantwell is interested in the construc- 
tion of a telephone line between Chesaning, Mich., and Monroe. 


MERCER, PA.—The Shearkleyville Telephone Company has been 
organized with H. Orr, president, and Le Roy Phillips, secretary. 


ROME, N. Y.—The Utica Telephone Company has completed ar- 
rangements for the establishment of an exchange in Whitesboro. 


WATKINS, N. Y.—The Century Telephone Company is now con- 
nected with Burdett, Bennettsburg, Reynoldsville and Mecklenburg. 


BRYAN, OHIO—A deal has been consummated whereby the 
Bryan Telephone Company absorbs the Williams County Telephone 
Company. 


FERNWOOD, OHIO—The Reed’s Mills Telephone Company will 
build a line to connect Bloomfield Central, and also a line to connect 
with Unionport. 


DAYTON, OHIO—A number of residents of New Lebanon and 
vicinity have organized a private telephone company, with W. E. 
Weaver as head. 


SAMOKA VALLEY, N. Y.—The Dundee & Samoka Valley tele- 
phone line will give this village connection with Atlay, North Read- 
ing, Six Corners and other places. 


JACKSON, MICH.—The Lake Shore Railroad is preparing to 
adopt a telephone system. The experiment will first be made be- 
tween Mishawaka, Ind., and Chicago. 


DUNDEE, N. Y.—It is stated that a new telephone company is 
soon to be organized, to be known as the Dundee, Rock Stream, 
Reading Center & Watkins Telephone Company. 


JACKSON, MICH.—The management of the United States Tele- 
phone Company announces that it will soon begin the expenditure of 
half a million dollars on the lines leading out to Toledo. 


MEMPHIS, TENN.—The Memphis Long-Distance Telephone 
Company has executed a $1,000,000 mortgage to provide funds to 
carry on and complete construction and acquisition of properties. 


WATERLOO, IOWA—The Hudson Mutual Telephone Company 
has been organized with the following officers: president, H. B. 
Eighmey; vice-president, W. Cronover; secretary and treasurer, W. 
Gleney. 


ZANESVILLE, OHIO—A new local telephone company is being 
formed and work is in progress, the plan being to take in the 
farmers in Guernsey County, or the section around Lore City, Hart- 
ford and Pleasant City. 


DILLON, MONT.—The Rocky Mountain Bell Telephone Company 
is installing farmers’ circuits in the immediate vicinity of Dillon, 
and will later extend this service to a large number of ranches in 
the valleys surrounding the town. 


WHEELING, W. VA.—At a meeting of the stockholders of the 
National Telephone Company, Henry Schmulbach was elected presi- 
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dent: J. J. Walsh, vice-president; Louis J. Bayha, treasurer, and 
W. C. Handlan, secretary and general manager. 


MIDDLETOWN, N. Y.—At a meeting of the directors of the 
Orange County Telephone Company the following officers were 
elected for the ensuing year: president, Charles Higham; vice- 
president, A. B. Wilbur; secretary, W. C. Ramsdell. 


WILMINGTON, N. C.—It is stated that the Bell Telephone Com- 
pany will in the near future build a line from here to Florence, 
S. C., a distance of 110 miles. Such a line would connect the towns 
of Whiteville, Chadbourn, Fair Bluff, Mullins, Marion and Florence. 


MONTPELIER, VT.—The Orange County Telephone Company 
has elected the following directors: C. L. Speare, West Corinth; 
G. Cane, Brookfield; E. H. Kennedy, Chelsea; H. S. Towne, Mont- 
pelier; M. W. Chamberlain, Washington; H. Waldo, Randolph; B. 
Dailey, Calais. 


WASHINGTON, D. C.—It is stated that the Postal Telegraph- 
Cable Company contemplates placing all its wires in this city 
underground within the next twelve months, and that in order to do 
this, arrangements have been made with the telephone company 
for the use of one duct in its conduits. 


PETERSBURG, VA.—The American Telephone and Telegraph 
Company is running its wires through Petersburg from Washing- 
ton, D. C., to Denmark, S. C., and from Washington to Norfolk. 
The Petersburg Telephone Company has just completed a line from 
Petersburg to McKenney, in Dinwiddie County. 


HOPKINSVILLE, KY.—The Hopkinsville Home Telephone Com- 
pany has been organized, with the following officers: R. E. Cooper, 
president; George H. Metheany, of Lima, Ohio, vice-president; Jo- 
seph F. Garnett, treasurer, and F. G. Hoge, secretary. The company 
has awarded a contract for a complete telephone exchange. 


WATERVLIET, MICH.—The Spinks Corners Telephone Com- 
pany has been incorporated with a capital of $5,000. The officers 
are P. Yund, president; L. B. Millin, vice-president; L. Stewart, 
secretary; W. H. Hill, treasurer. The line will extend from Pearl 
Grange, where connection will be made with the Twin City line. 


CANTON, PA.—The borough council has granted a franchise to 
the Canton & Leroy Telephone Company, which will install its sys- 
tem as soon as possible. It is also stated that the Bradford Tele- 
phone Company will build a line up the Tonawanda valley to Canton, 
to connect with its Williamsport line. A branch will be run to 
Troy. 


ROCHESTER, N. Y.—There has been filed with the county clerk 
a mortgage by the Rochester Telephone Company to the Rochester 
Trust and Safe Deposit Company, as trustee for the bondholders, 
to cover an issue of bonds not to exceed $3,000,000, the money 
raised to be used in retiring other bonds and caring for expendi- 
tures. 


SHELBYVILLE, IND.—The Mutual Telephone Company has 
placed a new section of switchboard in the exchange here, which 
gives connection to 1,100 patrons of the company. Another line 
will be placed in operation between this city and Indianapolis, as 
the two lines now in use are not sufficient to meet the demands 
for service. 


KANSAS CITY, MO.—The officials of the Kansas City Home 
Telephone Company announce that arrangements have been made 
to run a long-distance line to Sedalia, where connection will be had 
with one that runs to St. Louis via Jefferson City. At the annual 
meeting of the company the following officers were elected: presi- 
dent, J. J. Heim; vice-president, Henry Koehler, Jr., St. Louis; 
second vice-president and treasurer, O. C. Snider; secretary, H. C. 
Ward. 


PHILADELPHIA, PA.—At the annual meeting of the Keystone 
Telephone Company, held in Camden, N. J., it was reported that 
the gross earnings of the company were $481,524, and net earnings 
$232,515. Last year the company expended on extensions and in- 
crease of plant $947,590, and the increase in the number of tele- 
phones was 5,200. Three new exchanges have been opened, one 
in Germantown, supplying Germantown, Chestnut Hill and Mana- 
yunk. Directors John M. Mack, Michael Murphy, Jacob E. Ridge- 
way and Norman Grey were reelected. 
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February 13, 1904 


ELECTRIC RAILWAYS. 


ROCHESTER, N. Y.—The Buffalo & Depew Railroad is to ex- 
tend its line to Rochester. It is believed that work on the exten- 
sion will be begun in the spring and that the line will be open to 
traffic in the fall. 


SISTERSVILLE, W. VA.—The Wetzel-Tyler Railroad Company 
has completed its large power plant at Paden City and is now trans- 
mitting the power for the running of its electric street cars. Power 
was formerly furnished by the Sistersville Electric Light and Power 
Company. 


APPLETON, WIS.—W. H. Holcomb, J. A. Hayes, John L. 
Jacquet and Paul V. Cary have incorporated the Outagamie Trac- 
tion Company to build an electric railway between Appleton, Hor- 
tonville and other cities. The necessary franchises have nearly all 
been secured. 


McKEESPORT, PA.—The Monongahela Traction Company is 
making preparations for the building of its lines from West New- 
ton to Jeannette. A great many of the rights of way have been 
secured, and it is expected that the work of construction will be 
begun with the early spring. 


NORFOLK, VA.—A company has been chartered here to build 
an electric railway to Elizabeth City, N. C. The distance is forty 
miles and the route lies through rich trucking lands. It is said 
that the Norfolk City Railway, which is owned by the Williams 
Syndicate, of Richmond, is to build the road. 


LANCASTER, PA.—Preliminary steps have been taken for the 
construction of a trolley line from Coatesville to Strasburg, by way 
of Christiana, Atglen, Green Tree and Georgetown, to connect with 
the Lancaster County trolley system at Strasburg. A committee 
has been appointed to look after the rights of way. 


EAST ST. LOUIS, ILL.—Work has been begun on the new 
electric road connecting the Tri-Cities with Alton. The road- 
bed and the erection of the poles to carry the supply wires are 
to be completed within two months, according to the contract. A 
branch road from Mitchell to Edwardsville will also be constructed. 


ELKHART LAKE, WIS.—Preparations are under way to push 
the work of grading and laying the tracks for the proposed She- 
boygan-Elkhart Lake Electric Railway. The present electric power- 
house here will be remodeled into a 1,000-horse-power plant, which 
will also furnish electric light to this village. A 2,000-horse-power 
plant will be erected in Sheboygan. 


HEREFORD, PA.—The right of way has been secured for a 
trolley link from Lyons to East Texas, along the East Penn Rail- 
road, by the Reading & Allentown Street Railway Company. The 
link will connect with the Kutztown trolley line and will make a 
short circuit between Reading and Allentown, besides giving trolley 
communication to half a dozen towns. 


ELMIRA, N. Y.—Announcement has been made that arrange- 
ments have been concluded for the building of a third-rail street 
car system between this city and Corning. The necessary applica- 
tion will be made to the state railroad commissioners for permis- 
sion to construct the line. A private right of way has been secured 
and only one grade crossing will be made. 


WILMINGTON, DEL.—The Wilmington & New Castle Electric 
Railway Company, operating a line between this city and New 
Castle, and the New Castle & Delaware City Railway Company, 
operating a line between New Castle and Delaware City, are to be 
consolidated and merged into a new company, to be known as the 
Wilmington, New Castle & Southern Railway Company. 


AUSTIN, TEX.—tThe project of an electric line between Belton 
and Temple, Tex., is said to be taking tangible shape. The fran- 
chise is held by J. C. Houser and associates of Readsville, Pa. The 
road will be known as the Temple & Belton Interurban, and its 
officers are Samuel Watts, president; A. F. Bentley, vice-president; 
A. C. Mayers, second vice-president; W. H. Taylor, third vice- 
president; Calvin Greene, treasurer; J. C. Houser, secretary. 


GREENSBURG, PA.—The Greensburg & West Newton Street 
Railway Company, which has projected a line from the south- 
western end of Westmoreland County to Greensburg, will begin 
work of construction in the spring. Almost all the rights of way 
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have been secured, and connection will be made with the Pittsburg, 
McKeesport & Greensburg line. The line will open up a rich mining 
district, touching Grapeville, Adamsburg, Arona, Madison and West 
Newton. 


ALBANY, N. Y.—The Electric City Railway Company, of Niag- 
ara Falls, has been incorporated to operate a street surface elec- 
tric road eight miles long in Niagara Falls. The capital stock is 
$80,000, and the directors are: Alvah K. Potter, of Lockport, and 
Arthur Schoellkoff, James S. Simmons, Henry H. Findlay, S. P. 
Franchot, Patrick F. King, Henry L. Colpays, Frank E. Reid and 
Frederick J. Brown, of Niagara Falls. 


LOS ANGELES, CAL.—It is announced that the Pacific Electric 
Railway will at once complete the double tracking of the Monrovia 
line from San Marino station to Arcadia and thence to Monrovia. 
The East Colorada street line in Pasadena will also be extended to 
Lamanda Park, where it will join with a spur from the Monrovia 
line, making a loop by which Pasadenans can make the shorter trip 
to either Lamanda or Monrovia and to Los Angeles by that route 
if they so desire. 


UTICA, N. Y.—It is stated that work will shortly commence on 
an extensive system of electric roads in the North Woods. The 
first step in the projected enterprise will be the building of a line 
connecting Upper St. Regis Lake and Lake Clear with Paul Smith's. 
The power for the proposed road will be taken from Franklin falls, 
in the Saranac river, twenty miles away. It is understood that the 
plans provide for the connection of Saranac Lake with all the vil- 
lages thereabouts, as well as with this city. 


HAZLETON, PA.—The ordinance granting the Hazleton, Weath- 
erly & Mauch Chunk Traction Company the right of way through 
a section of that city has been signed, and work on the construction 
of the line will be commenced early next spring. It ìs the expecta- 
tion of the officials of the company to have cars running between 
Hazleton and Weatherly, a distance of twelve miles, by July 4. 
With the completion of the road it will be possible to travel by 
trolley from Hazleton to Tamaqua and Lehighton. At the latter 
place connections will soon be made for Allentown. 


TOLEDO, OHIO—Papers of incorporation have been granted by 
the secretary of state of Georgia to E. H. Van Wey, of Toledo, J. B. 
Dortch, B. F. Alderholde, W. R. Brown and others composing the 
stockholders in the Cartersville (Georgia) Traction Company. This 
company proposes to build an electric railway from Cartersville in 
Franklin County, through Madison and Clarke counties, to Athens, 
the line to be between thirty and forty miles in length. The capital 
stock of the company is half a million dollars, and Mr. E. H. Van 
Wey, the Toledo stockholder, is vice-president of the company. 
Surveys are practically completed and the work of grading is in 
progress. Tracks will be laid in the spring and the road completed 
during the summer months. 


ST. LOUIS, MO.—Articles of incorporation have been filed at 
Springfield, Ill., by the St. Louis, Granite City & Alton Traction 
Company, with a capital of $150,000. The incorporators and mem- 
bers of the first board of directors are: David R. Francis and F. E. 
Allen, of St. Louis; George Miller, of Venice, and W. M. Warnock 
and Harrison Barco, of Edwardsville. The principal offices, yards 
and power-houses will be located at Granite City. The line will 
have its southern terminus at East St. Louis. It will run through 
the railroad yards to Venice. From that point it will go to Granite 
City, passing through Madison and Furguson. From Granite City 
it will run to Edwardsville. From that town it will run direct to 
Alton. 


RUSHVILLE, IND.—The Indianapolis & Cincinnati Traction 
Company has been granted an extension of time on its franchise 
for the building of the line from Indianapolis to this city. The 
company stated that at a meeting of the directors it had been de 
cided to equip the cars with alternating motors, which would mean 
about six or eight months longer for the completion of the equip- 
ment. Each motor has a capacity of 475 horse-power, and these 
will give the cars practically no limit of speed. It was first decided 
by the directors to build the third-rail system, but later they decided 
to use the trolley system with the alternating current, which will 
give much better speed. Work will be pushed as rapidly as possible. 
It is believed that cars will be running between Indianapolis and 
Rushville by August 1. 
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INDUSTRIAL ITEMS. 


THE SPRAGUE ELECTRIC COMPANY, New York city, will be 
pleased to send its new bulletin describing M. L. engine-type direct- 
current generators.- Those desiring this should write for bulletin 
No. 105. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., is 
calling especial attention to its new line of imported slate base 
baby knife switches with copper contacts. Critical attention 
of users of the material is invited. 


THE NORTON ELECTRICAL INSTRUMENT COMPANY, IN- 
CORPORATED, Manchester, Ct., is distributing a new price list on 
Norton ammeters and voltmeters. This apparatus is made in sev- 
eral styles and catalogue will be sent upon request. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in 
bulletin No. 40 describes a ten-ton revolving trolley ingot charging 
crane. This machine uses five form K motors for the various move- 
ments. The bulletin will be sent on request to those interested. 


THE CENTRAL ELECTRIC COMPANY is sending out a circu- 
lar which quotes attractive prices on American Circular Loom flex- 
ible conduit, for which it is sales agent. The company is also 
sales agent for Edison primary batteries, and is prepared to make 
immediate shipments from a large stock. 


THE C & C ELECTRIC COMPANY, 143 Liberty street, New 
York city, is distributing two new bulletins. One of these presents 
a list of users and some of the principal installations of C & C 
dynamos and motors. The other bulletin describes the C & C 
multipolar type “MP” dynamos and motors. 


THE CRESCENT ELECTRICAL MANUFACTURING COMPANY, 
Rochester, N. Y., manufacturer of switches, cutouts, porcelain sockets 
and electrical supplies, will be pleased to send its descriptive cata- 
logue on request. This catalogue gives the prices and descriptions 
of the line of apparatus manufactured by this company. 


THE DONGAN INSTRUMENT COMPANY, 100 State street, Al- 
bany, N. Y., in bulletin No. 4 describes a line of switchboard volt- 
meters and ammeters. Half-tone illustrations are shown of the vari- 
ous types of meters manufactured by this company, and there are 
also illustrations of the various scales fitted to these instruments. 


THE STERLING-MEAKER COMPANY, Newark, N. J., is dis- 
tributing in attractive form the report of the president and treas- 
urer and the minutes of the fourth annual meeting of the stock- 
holders. This report shows in detail the present standing of the 
company, and the distribution of its voting shares, with the general 
staff organization. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has published an attractive catalogue descriptive of 
its line of fan motors for 1904. This includes desk fans for high 
and low frequency current, bracket fans, ceiling fans, column fans 
and exhaust fans. The company also manufactures a line of ex- 
haust fans for direct current. 


THE WHITE STAR APPLIANCE COMPANY, 316 Potomac ave- 
nue, Buffalo, N. Y., announces that its duplex mast arm is meeting 
with great success. The Buffalo Specialty Manufacturing Company, 
Buffalo, N. Y., is handling this material, and it is being widely used 
in the United States and Canada. Mr. J. J. Shickluna is the pro- 
prietor of the White Star Appliance Company. 


THE S. R. SMYTHE COMPANY, Pittsburg, Pa., represented in 
New York city by Dr. Oskar Nagel, 90 Wall street, has issued a 
catalogue on suction gas producers for gas engines, showing the 
simplicity and advantages of the construction, and economy in 
fuel attained. These producers are built in units from 5 to 150 
horse-power, and yield one horse-power-hour per pound of coal. 
No boiler or gas-holder is required. 


THE SMITH STORAGE BATTERY COMPANY, Binghamton, 
N. Y., describes its storage battery types in a new catalogue which 
it will be pleased to send to those interested. This company is 
the manufacturer of the “Troy” type of storage battery, for which 
the company claims a number of remarkable properties. The 
catalogue is skilfully illustrated and the reading matter deals 
carefully with the construction and operation of the batteries. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
established a draughting-room apprenticeship course, to which 
young men who are able to pass satisfactorily an examination in 
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arithmetic are eligible. The course is intended to fit applicants for 
draughting-room positions. Further information can be obtained 
from Mr. J. W. Upp, engineer in charge of the draughting room, 
General Electric Company, Schenectady, N. Y. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., will be pleased 
to send to all of the trade its new catalogue upon request. In addi- 
tion to the latest market prices on all articles shown in this book, 
there are shown several lines of new goods, and, in addition to thia, 
a copy of the latest rules of the National Board of Fire Under- 
writers. These rules will be found very useful as a ready reference, 
and the Wesco company has inserted them for the special con- 
venience of its customers. 


THE C. W. HUNT COMPANY, West New Brighton, Staten Isl; 
and, N. Y., in catalogue 038 gives a complete exposition of its 
narrow-gauge “Industrial” railway systems. This gives the manu- 
facturer who needs a railway for handling material the important 
points of information on the subject of what gauge is best for the 
purpose, the radius curves to be used, the weight of rail, the style 
of cars best suited for the purpose, the kind of cross-ties, the way 
switches and crossings should be made, where turn-tables can be 
avoided, and where a locomotive may be used. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
manufacturer of the “Wood” systems of electrical machinery, is 
mailing instruction books Nos. 3018 and 3019, treating, respectively, 
of enclosed alternating-current multiple system “Wood” arc lamps, 
special transformer type C, and enclosed alternating-current 104- 
volt “Wood” arc lamps, multiple type form C. Two bulletins which 
this company is also distributing describe multiple alternating-cur- 
rent street arc lighting systems, and give a list of plants operating 
its single-phase alternators in the United States on December 1, 
1903. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has produced an asbestos theatre curtain which is 
in use in a number of the most prominent theatres in the country. 
This curtain is made of pure asbestos, and into the curtain are 
woven strands of brass wire which has sufficient tensile strength 
to withstand the wind blast common to theatre fires. The wire also 
protects the curtain from puncture by falling timbers. The Johns- 
Manville Company will be pleased to send samples for test, and 
quote prices from any of its branches, upon hearing from persons 
interested. 


I. P. FRINK, 551 Pearl street, New York city, is very busy filling 
orders for the special patent window reflector. This reflector is 
composed of silvered, corrugated glass, set in a metal frame, de- 
signed on thoroughly scientific lines, so that all the light is re- 
flected on the goods, the lamp being perfectly hidden from the 
sidewalk. With the advancing improvement in window decoration 
and illumination, one of the most popular forms of window light- 
ing is the distribution of a strong light from a concealed lamp. 
The Frink patent window reflector gives an opportunity of making 
the show-window decoration especially attractive. 


THE WESTERN DISPLAY COMPANY, 321-325 Robert street, 
St. Paul, Minn., is one of the most extensive manufacturers of elec- 
tric advertising sign devices. A new type of sign designated as the 
“Reflectric” is a novelty of peculiar merit. This consists of a 
galvanized fron hood or frame with properly disposed reflecting 
surfaces, with the lettering on the outside of the frame and on the 
hanger so arranged as to be highly illuminated; and at the same 
time attention is positively called to the device by the intense 
beams of reflected light. The apparatus is water-proof and can 
be kept clean and in perfect condition with very little care. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., recently held its annual conference of the branch office 
managers with the general sales, the manufacturing, construction 
and executive departments of the company. This conference in- 
cluded a three days’ session. The reports of each manager for the 
year 1903, and the business prospects for the year 1904, were pre- 
sented and discussed, together with ways and means for rendering 
more efficient service in every department to the customers of the 
company. A pleasant social feature of the occasion was a theatre 
party given by Mr. J. W. Marsh, vice-president and general mana- 
ger, to the visiting managers. Branch office managers attending 
the meeting were Mr. Charles J. Marsh and Mr. George L. Wiley, 
from the New York office; Mr. Frank Clark Crosby, from the 
Boston office; Mr. T. E. Hughes, from the Philadelphia office, and 
Messrs. J. R. Wiley and E. J. Pietzcker, from the Chicago office. 
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THE WAVE-LENGTH OF N-RAYS. 

Although the German and English physicists have not been 
able to identify the N-rays, Blondlot and the French physicists 
are devoting much time to their study, and almost daily are 
giving out new results. One of the important announcements 
made recently by Blondlot is that he has succeeded in determin- 
ing the wave-length of these rays. Various methods were used, 
but all gave concordant results, and indicated that the wave- 
length of these raya is exceedingly small, being of the order of 
100,000 waves to the millimetre. This would place the rays 
considerably beyond the ultra-violet, a field which has heretofore 
remained unexplored. Thia discovery, if it can be verified, is 
exceedingly important, and it is to be regretted that others have 
not succeeded in finding the N-raya, although their discoverer 
says that they are easy to detect. 
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EDISON. 

Thursday, February 11, was the fifty-seventh anniversary of 
the birth of that veteran inventor, Thomas Alva Edison, to whom 
belongs the distinction of having developed and installed the 
first commercial incandescent lighting system. To have accom- 
plished this would, in itself, be deemed sufficient honor by 
most men; but while this may be considered as one of the 
greatest, if not the greatest of Edison’s works, it embraces only 
a small part of the wide field of invention and development in 
which he has labored. He began life as a newsboy, with nothing 
but his own efforts and ability to depend upon. It is a far 
cry from this to the position of the most distinguished and 
prolific of American inventors—a position which none will 
deny him. His career began when there was but one branch of 
applied electricity—the telegraph, and in this field his inven- 
tions were of the utmost importance. Here, again, to have per- 
fected the quadruplex system would be reckoned by many to 
have constituted a notable life work; but so varied have been 
Edison’s attainments in other fields that it is probable that 
his name is seldom associated in the public mind with telegraph 
improvement. 

The career of Edison is inseparable from the development 
and expansion of the electric arts during the past thirty years 
of their wonderful growth, for there is scarcely a branch of ap- 
plied electricity which one can take up without finding, and 
being assisted by, Edison’s earlier work; in the telegraph, tele- 
phone, electric light, electric traction, primary and secondary 
batteries, wireless telegraphy, everywhere has he labored and 
with good results. Such versatility would be almost unbe- 
lievable were we not familiar with it; yet this untiring genius 
has done notable work in fields not electrical. One need only 
mention his cement process, the phonograph, the kinetoscope, 
to show his diversity. In nearly every direction in which he 
turns his inventive powers, important results are accomplished. 

To those who do not know better it may seem that much of 
what has been done by Mr. Edison was done by inspiration; that 
he instinctively knew what was needed and at once produced 
This is far from the truth. Few, if any, 
important inventions have been made in this way. Hard study 
and tiresome work must precede great and revolutionizing in- 
ventions, and in this Edison is unsurpassed. The inspiration 
of what is desirable comes to those who feel the coming needs 
before they are recognized by the public; but the means of satis- 
fying these, or even perhaps of hastening the demand, can only 
be supplied by those who know and understand the facts relating 
to the subject in mind. These grasped, then the true genius of 
the inventor is shown in devising ways and means of overcoming 
difficulties in improving and perfecting the system or device 
which is to become an important factor in our advancing civil- 


the completed device. 
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ization. In the earlv part of the last century the stage-coach 
was quite satisfactory to the traveler. In 1840 communication 
by slow mail answered all needs of the times. The telephone 
and the electric light were not necessary in 1870, nor the electric 
car in 1880. Yet the far-seeing minds of those immortals whose 
names are indelibly written in the history of civilization and 
shine with increasing brilliancy as the years go by, believed that 
the times were ripe for better methods, and believed also that 
they knew better ways. They were right, but in all cases they 
had to contend with a sceptical world, as well as the disappoint- 
ments and discouragements met in their own work. Such has 
been the experience of all great inventors, and he who would be 
successful must bear through all a cheerful disposition and a 
stout heart. How well Mr. Edison has met these requirements, 
all who have met him know. He is never dismayed. Failures 
mean simply that so much ground has been covered, and he is 
just that much nearer to his goal. 

Edison’s career has truly been wonderful, and his business 
ability has aided materially in securing a reward for his genius. 
What his final position may be in the world of invention it 
is yet too early to predict, as he is still at work and expects to 
accomplish much more; but it was highly proper that the Ameri- 
can Institute of Electrical Engineers, representing the great 
body of electrical workers of this country, should honor one who 
has done so much to advance the art. 


DRIVE FACTORIES ELECTRICALLY AND AVOID FLOODS. 

Years ago, when waterfalls were the chief source of power 
for operating mills, it was usually essential to build the mill 
close to the stream, and frequently in a narrow gorge or valley. 
Under these conditions interruptions and losses due to floods were 
to be expected, and could hardly be avoided. As the steam 
engine became of greater importance for factory driving, one 
might have expected to see greater freedom used in the selection 
of factory sites. This has been true to some extent, but while 
it is not necessary to place the steam plant in a gorge, it is 
usually desirable to locate it near water; and as low-lying ground 
is cheap, as a general rule, the tendency to place factories where 
they are subject to floods still exists. 


Flooded Shops Avoided by Motor Drive. 


This ought not to be true to-day. For many other good reasons 
the use of electric motors in factory driving is becoming general, 
but it seems worth while to emphasize the fact that the use of 
motors makes it possible to place the factory at a point where it 
will not be affected by floods. 
by electricity gives a greater freedom in the selection of sites, 
and while it is desirable to have a good supply of water at 
the power station, and is therefore desirable that the latter be 
near a stream, it may be amply protected against high water, 
and the factory building put well out of danger. Under the 
worst conditions the power station might be flooded, but this 
need not involve much loss; while at the factory there could 
be no trouble except a possible stoppage due to lack of power. 


The ease of power transmission 
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It may be out of the question to move an old establishment, 
though the cost of securing immunity from floods would be 
money well spent. But no new factory need nor should be 


located in an exposed position. 


Other Advantages of Higher Factory Sites. 

The factory will gain in another way. At present, where the 
works are on low ground, the residences of many of the employés 
are also placed in exposed locations, where good sanitary con- 
This point should be borne in 
mind when selecting a site, and it would doubtless be possible 


ditions are hard to obtain. 


in almost every case to select one which is not only healthy and 
entirely removed from danger of floods, but which is close 
enough to water to make the question of transmission easy and 
simple. A power-house half a mile away would be just as con- 
venient as one 200 yards away, as the engineer could probably 
be reached more quickly by telephone than by messenger. 


INDUSTRIAL ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY. 


In the series of notes on the progress in industrial electro- 
chemistry and electrometallurgy, by Mr. John B. C. Kershaw, 
now appearing in the ELECTRICAL REVIEW, the author has cov- 
ered practically the entire field and brought the information up 
to date. Progress in these applications is taking place so rapidly 
that It is only by means of such summaries that one is enabled 
to keep in touch with the work that is going on. In a number 
of instances, what may eventually prove to be important in- 
ventions are pointed out, and the bearings of such upon the 
present state of the art are indicated. One of these which 
deserves mention is the new German process for the fixation of 
nitrogen. This was described in the note appearing February 
13. A mixture of iron and charcoal, heated to 2,000 degrees 


centigrade in an electric furnace, is brought into contact with 


nitrogen or air. Chemical combination takes place, resulting 
in the compound named cyanamide, which may become im- 
portant as an artificial fertilizer. The importance of perfecting 
some method of making available for plant food the inexhausti- 
ble supply of nitrogen in the air has been discussed fully within 
the last three years. Our present supplies are rapidly be- 
coming exhausted, and as yet there is no process in commercial 
operation. The new process suggested makes use of cheap 
materials, so that its value will probably depend largely upon 
the efficiency of furnace operation. 

Another somewhat similar process has been patented in this 
country. In this, however, titanium oxide is used instead of 
lime, a nitride of titanium being formed in the furnace. While 
as vet it is impossible to say whether either of these processes 
will prove satisfactory in actual practice, there seems to be 
little doubt that the work started as the result of an address 
made by Sir William Crookes many years ago will result in the 
development of some satisfactory process before our present 
supplies are exhausted. 


February 20, 1904 


THE INCANDESCENT LAMP. 

The year 1904 marks the twenty-fifth anniversary of the 
commercial introduction of the incandescent lamp, a fact which 
was commemorated by the annual dinner of the American In- 
stitute of Electrical Engineers, at which Mr. Thomas A. Edison 
was the guest of honor. It may be interesting at this time to 
review briefly a few of the important phases in the development 
of what is now generally conceded to be the most important 
system of artificial illumination ever devised. 

The first indications of the possibility of the incandescent 
Jamp are due to Sir Humphrey Davy, who not only discovered 
the electric arc, but, by means of the electric current, raised 
conducting bodies to incandescence. Davy made use of rods 
of carbon formed from vegetable fibre, and brought them to 
incandescence both in the air and in a vacuum. The possibility 
of employing this means of producing artificial illumination 
was evident, but at that day the only source of electric current 
was the primary battery; and to use this as a commercial source 
of energy was impractical. In order that the new illuminant 
might be made practically useful, much work was yet to be 
done. Electromagnetic induction was yet to be discovered, and 
a practical dynamo to be evolved after years of research and 
experiment, and it was not until half a century had passed, and 
the work of Faraday and others had been completed, that the 
possibility of obtaining an electric current from a machine 
driven by mechanical power cleared the way for the completion 
of the work begun by Davy and for the invention of a practical 
incandescent lamp. 

It had been recognized by those who were working on this 
lamp that the action of the oxygen of the air upon the in- 
candescent conductor must be prevented, and the simplest 
way of securing this condition was to enclose the glowing body 
in a glass bulb, from which oxygen might be excluded. Many 
materials were tried in this way, but it was found practically 
impossible to prevent air from leaking in at the points where 
the conducting wires passed through the glass. It was necessary 
that the enclosing globe be sealed perfectly at all points, and 
although the globe might be filled with an inert gas, this would 
not prevent oxygen from diffusing in and destroying the fila- 
On the 
other hand, it was found that better results were obtained when 
the globe was exhausted than when filled with an inert gas. 


ment if the sealing were defective at any point. 


Lamps filled with inert gas may show good results for a short 
time, but their lives would be short, and they would therefore 
be uncommercial. 

A turning point in construction waa reached when Dr. Isaac 
Adams, of Gloucester, Mass., evolved a glass whose coefficient 
of expansion was identical with that of platinum, thus making 
Although 
Adams’s work was of the greatest importance, the practical lamp 
was still far from being invented. In general, those working 
on this problem thought that the lamps should be connected in 
series, and that, therefore, they should have a low resistance; 
but Lane-Fox, in 1878, sought to make a high-resistance lamp, 


air-tight sealing-in and a higher vacuum possible. 
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though he did not succeed in constructing an effective 
mechanism. 

At this point the work of Edison begins. To start with 
he had the principle of a body brought to incandescence in an 
exhausted glass globe, and the exceedingly crude dynamos of that 
day. From his work has resulted the incandescent lamp, prac- 
tically as we know it to-day, the system of distribution at a 
constant potential, and the method of supplying the Jamps 
from a central generating station. He not only brought the 
lamp to a practical commercial stage, but he devised a practical 
method of operating these lamps and actually put his system 
into service. 

To decide upon the most suitable material for the filament, 
practically every conducting substance was tried. Carbon prom- 
ised best, but there was a long, weary search in order to discover 
the fibre most suitable for this use. Edison finally selected 
Others have succeeded in making suitable 
filaments by carbonizing cotton threads, and to-day filamenta are 
made from pure cellulose dissolved in a suitable solution, and 
then, when viscous, forced under pressure through dies. ‘These 
threads are hardened in alcohol and then carbonized, the result 
being a more uniform thread of carbon than could possibly be 
obtained by baking any vegetable fibre. ‘This process has re- 
sulted from the work of many inventors who have devoted years 
of patient research to perfecting the filament. 

The next important advance after securing the cellulose fila- 
ment was the invention of the so-called flashing treatment. In 
this treatment the carbonized filament is brought to incandesa- 
cence in a gasoline vapor, thus causing a thin deposit of dense 
graphite on the surface and affording a means for adjusting 
the lamps to the proper voltage and candle-power, the duration 
of treatment being controlled automatically. 

The perfection of the incandescent lamp forms really only a 
part of the whole, for, in addition to the lamp, the entire system 
of supply and its means of regulation and control were neces- 
sary. All of this was worked out by Mr. Edison, and although 
his methods might seem crude, in view of the elaborate develop- 


ment which has since taken place, he nevertheless brought out 
and put into service a lamp and a system which would not only 
work, but which could be worked commercially. Since the old 
Pearl street station was put into service early in 1880, the busi- 
ness has expanded rapidly until to-day there is not a town of 
any importance in this country which has not electric lighting 
stations and rarely is any other system of illumination con- 
sidered for any large modern building. 
THE ELECTROCHEMICAL EQUIVALENT OF SILVER. 

Various careful attempts to determinate the electrochemical 
equivalent of silver give values varying from 0.011156, as de- 
termined by Mascart, to 0.011195, that found by Pellat and Le- 


duc. It is probable that the electrical congress, which will be held 
at St. Louis, Mo., next September, will consider the matter of 
taking steps toward having this value redetermined. In the 
meantime, a determination made by G. Van Dijk and J. Kunst 
gives as a mean value of twenty-four measurements, 0.0111818, 
a value which the authors believe to be accurate within one part 
in 10,000. 
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Pratt Street Power-House at Balti- 
more Not Destroyed by the Fire. 
One of the remarkable features 

of the great Baltimore fire was the saving 

of the Pratt street power-house of the 

United Railways and Electric Company 

with all of its valuable electrical ma- 

chinery, although the building was in the 
midst of the conflagration. The saving 
of the house and its contents was a piece 
of great good luck for the whole city aa 
well as for the company that owned it, 
as it permitted of the starting up of the 
street railway service within twenty-four 
hours after the fire was under control and 

a resumption of service which otherwise 

might have been delayed for weeks. 

The story of the saving of the power- 
house is told as follows in a letter from 
Mr. W. F. Fowler, the Baltimore sales 
manager of the Westinghouse Electric 
and Manufacturing Company: 

‘This power-house consisted of three sec- 
tions; the first section being the old power- 
house, in which was installed direct-cur- 
rent apparatus; the second section was the 
boiler room; the third section was the 
new plant, in which were installed four 
2,000-kilowatt, 13,200-volt, three-phase, 
flywheel-type alternators. The bus-bar 
structure is in the basement and over this 
are installed the oil switches, three for 
each generator and three for each feeder. 
The control of these switches is in a 
gallery built at the end of the generator 
room. 

The old part of the power-house was 
destroyed, and in the new part where 
our generators are located the basement 
was flooded with water nearly up to the 
bottom high-tension bus-bar. The build- 
ing in which this machinery was installed, 
however, is absolutely fireproof, the win- 
dow casings and frames being of copper 


and the glass provided with wire netting. 
While the flames raged all around, the 
building did not suffer, and in fact a 
cat which was in this power-house came 
through alive. ‘The old power-house 
burned early Monday morning; by Tues- 
day afternoon at five o’clock the water 
had been removed from the basement of 
the new section, test had been made of 
our apparatus, and the result was that 
the machines were placed in operation at 
this hour and started in to furnish cur- 
rent to the substations, and have been 
running ever since without difficulty. 


The Watt Anniversary. 
On Saturday, January 23, the James 
Watt annivérsary dinner was held at the 
Windsor Hotel, Glasgow, Scotland, by the 


Institution of Engineers and Shipbuild- 
ers. More than 300 distinguished engi- 
neers and scientists were present. 


ELECTRICAL REVIEW 


Philadelphia Branch of the Ameri- 
can Institute of Electrical 
Engineers. 

A meeting of the Philadelphia branch 
of the American Institute of Electrical 
Engineers was held at the Engineers’ 
Club, of Philadelphia, on the evening of 

February 8. 

Mr. C. E. Bonine gave a talk on the 
“Principles of Alternating-Current Mo- 
tors,” which was followed by an abstract 
by Mr. E. P. Coles of Mr. Walter I. 
Slichter’s paper on “Speed-Torque Char- 
acteristics of the Single-Phase Repulsion 
Motor,” and Mr. Charles P. Steinmetz’s 
paper on “The Alternating-Current Rail- 
way Motor,” which were presented at the 
New York meeting. 

Mr. C. E. Renshaw, of the Westing- 
house company, Pittsburg, gave a paper 
on “Alternating-Current Railway Mo- 
tors.” Mr. Renshaw dwelt upon the many 
advantages the alternating-current motor 
has over the direct for railway purposes, 
and went into details as to the principles 
governing the single-phase alternating- 
current motor. 

The discussion was participated in by 


Messrs. Cutler, Thomas Spencer and 
Breed. 
: e 
Photographic Action of Radium 
Rays. 


Aé a meeting of the British Physical 
Society, held on January 22, a paper was 
read by Mr. S. Skinner, entitled “The 


- Photographic Action of Radium Rays.” 


The following is the official abstract: 

It is well known that a photographic 
plate by exposure to radium rays is affected 
in such a way that the plate develops 
similarly to its development after expo- 
sure to light. The experiments described 
in the paper are an attempt to answer 
the question, “Are the actions the same?” 
As far as can be seen, the final results 
of the action and development are the 
same, and the experiments appear to in- 
dicate that only slight differences occur 
in the early stages. The plates, suitably 
enclosed, were subjected to the rays from 
varying quantities of radium bromide for 
varying times, and the resulta show that 
the intensity of the developed image in- 
creased rapidly to a maximum value with 
increase of exposure; then decreased, first 


rapidly, and finally very slowly, until a 
stage was reached in which there was 
practically no dark image formed on de- 
velopment. It is found that spark images 
are at first obliterated by radium rays 
which do not cause such a great density 
as that of the spark images obliterated, and 
that with prolonged exposure the radium 
rays reverse the spark images. 
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American Institute of Electrical 
Engineers. 

The 184th meeting of the American 
Institute of Electrical Engineers will be 
held at the Chemists’ Club, 108 West 
Fifty-fifth street, New York, Friday, 
February 26, at 8.15 P. m. The follow- 
ing papers will be presented and dis- 
cussed : 

“European Practice in the Construc- 
tion and Operation of High-Tension 
Transmission Lines and Insulators,” by 
Guido Semenza, chief electrical engineer 


of the Italian Edison Company of Milan, 


Italy. 

“Conductivity of the Atmosphere at 
High Voltages,” by Harris J. Ryan, pro- 
fessor of electrical engineering Sibley 
College, Cornell University, Ithaca, N. Y. 


Continuous Electrical Service. 

President Charles W. Eliot, of Harvard 
University, made a notable and profound 
address on labor problems before the Cen- 
tral Labor Union at Faneuil Hall, Bos- 
ton, on the evening of February 7, at 
which, among other truths, he recognized 
the necessity of absolutely constant and 


continuous electrical service for light, 
telegraph and telephone, as being necessi- 
ties of life. 

He said: 

People can wait for cigars or cash regis- 
ters, or even for houses and shops; but 
they can not wait long for food, or do- 
mestic fuel, or, in cities, for the water 
which must be pumped by coal, or for the 
street lights produced by coal. Already 
in the United States the supplies of these: 
necessaries of life in modern society have 
been seriously threatened, and indeed, 
for brief periods, partly cut off. 

From such dangers society must find a 
sure way to defend itself. The total in- 
terruption of the post office, telegraph or 
telephone service, or municipal water sup- 
plies is not to be contemplated by modern 
society. Other modes than strikes or lock- 
outs must be used for adjusting wages 
and hours of labor in such services as 
these. 


Report of the Commissioner of 
Education. 
The report of the commissioner of edu- 
cation of the Department of the Interior, 
for the year 1902, has been issued. This 


contains reports and discussions of edu- 
cation in Porto Rico and Alaska, with 
statistics of educational institutions in 
this country. 
— al 


The Yorkshire Electric Power Com- 
pany’s Generating Station. 

In the issue of the ELECTRICAL REVIEW 

for January 9 a descriptive article was 

published under the above heading. 


Through an error in printing it was 
neglected to give credit to the Electrician, 
London, for this article. 


february 20, 1904 


ELECTRIC POWER FOR RAILWAYS.’ 
BY B. 8. LANPHEAR. 


In the first part of this paper is given 
a brief review of some of the pioneer work 
in electric railroading, showing the de- 
velopment of electrical apparatus as meas- 
ured by the increase in confidence mani- 
fested by railway engineers and capitalists. 
In view of the recent contract between the 
New York Central and the General Elec- 
tric companies for eight 5,000-kilowatt 
generators and thirty 2,200-horse-power 
locomotives, it is safe to say that electrical 
apparatus is now considered quite as re- 
liable as the old reciprocating engine. 

Electric power began to take the place 
of horses for hauling street cars about 
the year 1888. The West End Street 
Railway Company, of Boston, did some 
of the early experimental work. In 1889 
this company began the construction of 
the great West End power station which 
was then planned to be equipped with 
ten triple expansion Corliss engines of 
1,000 horse-power each and forty belt- 
driven 200-kilowatt four-pole Thomson- 
Houston generators. Later plans called 
for thirteen engines and fifty-two gen- 
erators. 

The construction of the West End power 
station in Boston was the beginning of 
five years of great prosperity and progress 
in electric street railway work. In 1895 
electric cars began to replace existing 
cable cars on street railways and steam 
locomotives on elevated roads. The Metro- 
politan West Side Elevated Railroad in 
Chicago, equipped with General Electric 
apparatus, began running trains in May, 
1895. This was the first commercial elec- 
tric elevated road in the United States. 
In June of the same year the Baltimore 
& Ohio Railroad Company began hauling 
trains through a tunnel under the city 
of Baltimore with an electric locomotive 
weighing ninety-five tons and equipped 
with four gearless motors of 360 horse- 
power each. The voltage of the system was 
between six and seven hundred. The total 
length of line electrically equipped was 
about three miles. 

This year also marked the completion 
of the first of the 5,000-horse-power alter- 
nating-current generators in the Niagara 
Falls plant. These machines were not de- 
signed expressly for railway work, but they 
represent the beginning, on a large scale, 
of the generating of alternating-current 
power for railways. In 1896 the New 
York, New Haven & Hartford Railroad 
Company began operating some of its 
1 Paper read before the sixteenth annual meeting of 


the Iowa Engineering Society, Des Moines, January : 
Slightly abridged. 


ELECTRICAL REVIEW 


lines with electric power, in order to re- 
gain the traffic which had been taken 
from it by the electric interurban roads 
in its territory. 

In 1898 the Sprague multiple unit sys- 
tem was put in operation on the South 
Side Elevated Railroad, thus completing 
the substitution of electricity for steam on 
all the elevated roads in Chicago. 

The principal pioneer work of the past 
six years has been along the line of poly- 
phase alternating-current central power 
plants for supplying power through sub- 
stations to the standard direct-current mo- 
tor equipment of electric railways. Three 
magnificent examples of this work have 
been designed to meet the transportation 
problems in New York city. 

The first of these was the Metropolitan 
Street Railway Company’s power station. 
This company operates all the surface 
cars on Manhattan Island, an area about 
ten miles long by two miles wide. The 
station equipment consists of eleven 3,500- 


kilowatt General Electric generators hav- 


ing an overload capacity of thirty-three 
and one-third per cent. Each machine is 
direct-coupled to a Reynolds-Corliss ver- 
tical cross-compound engine, and gener- 
ates three-phase currents at a pressure of 
6,600 volts. Power is transmitted at 
6,600 volts from the one central station 
to the substations which are distributed 
over Manhattan Island from a mile and 
one-half to three miles apart. The sub- 
stations are equipped with 1,000-kilowatt 
rotary converters, each converter receiving 
alternating current from three step-down 
transformers. The rotary converters sup- 
ply direct current to the 500-volt feeder 
system. There is also a storage battery 
whose current capacity is about one-fourth 
the total capacity of the rotary converters 
in each substation. 

The second notable piece of pioneer 
work, on a large scale, in New York city 
was the electrical equipment of the Man- 
hattan Elevated Railroad. This system 
was put in operation only a little over a 
year ago. The power station was then the 
largest steam-driven electric generating 
plant in the world. The first electric trains 
were run over the road in January, 1902, 
and the complete change from steam loco- 
motives to electric motors required about 
one year. The power stations, consisting 
of eight units, has a total capacity of 80,- 
000 horse-power. Each unit consists of 
a 5,000-kilowatt Westinghouse three-phase 
alternator directly connected to a pair of 
cross-compound Reynolds-Corliss engines. 
Each generator has a safe overload capac- 
ity of fifty per cent and delivers 10,000 
horse-power at 11,000 volts to the high- 
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tension cables during the periods of maxi- 
mum daily load. One hundred and twenty- 
five miles of these 11,000-volt cables dis- 
tribute the power to seven aubstations. 

The step-down transformers and rotary 
converters in the substations are similar 
to those of the Metropolitan system, the 
units being about fifty per cent larger. 
They supply power at 625 volts to the di- 
rect-current feeders leading to the third 
rail, which is used as the working conduc- 
tor. There are four motor cars on each 
six-car train, each motor car being equip- 
ned with two General Electric motors. 
The eight motors on each train can be 
operated from either end of any motor 
car by the multiple unit system of train 
control. The cars are so arranged that 
the train may be cut in two in the middle, 
making two three-car trains with a motor 
car at each end of each train. 

The last and most important step in the 
development and application of electric 
power for railroads, to be recorded up to 
the beginning of the year 1904, was the 
decision of the New York Centra] Rail- 
road Company to equip with electric power 
all of its trains entering New York city. 
Such action by a conservative company is 
the greatest endorsement that could be 
placed upon the reliability of electric 
power. The plans call for a power sta- 
tion equipment consisting of eight 5,000- 
kilowatt steam turbine-driven generating 
units. ‘This is equal to the power equip- 
ment of the Manhattan Elevated. The 
distributing system will also be similar to 
the Manhattan, and the locomotives are to 
be equipped with the multiple unit aya- 
tem of control so that two locomotives 
controlled by one man may be used on one 
train when desired. 

The selection of the steam turbine as 
a prime mover instead of the reciprocat- 
ing engine was justified by the results 
obtained in Chicago during the past five 
months. The performance of the 5,000- 
kilowatt turbine generator on the regular 
incandescent lighting load of the Chicago 
Edison Company has put the steam tur- 
bine beyond the experimental stage. This 
machine generates three-phase currents at 
9,000 volts. It has the same nominal 
rating 5,000-kilowatts as the Manhattan 
alternator. The total weight of the steam 
turbine and alternating-current generator 
combined is about 200 tons and only about 
eight per cent more than the revolving 
field alone of one of the Manhattan alter- 
nators, or a little over half the weight 
of the Manhattan alternator complete ex- 
clusive of the engine. 

There have been during the past year 
many other noteworthy developments in 
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electric railway work, especially in the 
successful operation of alternating-current 
motors. This work has been of an ex- 
perimental nature, no large amounts of 
capital being involved, but the experi- 
ments have proved successful and it is 
probable that the single-phase alternating- 
current railway motor will soon come into 
quite general use in this country. 

There are in more or less general use 
at the present time four systems of elec- 
trical distribution of power for railways: 
first, the standard 500-volt direct-current 
system, using direct-current equipment 
exclusively; second, the rotary converter 
substation system, using alternating-cur- 
rent generators and direct-current motors ; 
third, the booster system, consisting of 
standard direct-current generators and 
motors having in addition a special series- 
wound generator connected in series with 
one or more feeders supplying the more 
distant portions of the trolley line; fourth, 
the alternating-current system, using no 
direct-current apparatus whatever. 

Probably the best example of the 
standard direct-current system in this 
country is the plant of the Boston Ele- 
vated Railway Company. This company 
operates all of the electric railways in the 
city of Boston with eight direct-current 
power stations. These eight stations have 
a total power output approximately equal 
to that of the Metropolitan alternating- 
current station in New York city, and 
they are distributed throughout the city 
in very much the same way as the Metro- 
politan substations. New York is com- 
mitted to the alternating-current gener- 
ating system, Boston is quite as consist- 
ently standing by the direct-current 
system, and Chicago is waiting for the 
politicians and capitalists to settle the 
franchise problem. It is a question 
whether the rotary converter substation 
system in New York is any better adapted 
to the needs of the city service than 
Boston’s direct-current system. 

Where interurban roads are to be oper- 
ated in connection with city lines, the 
rotary converter substation system has 
the advantage because the same standard 
apparatus can be used throughout the 
entire system. 

Most of the large cities have both al- 
ternating and direct-current generating 
stations. The direct-current stations 
supply the heavy city lines, while the 
alternating-current stations supply the 
interurban lines and with the city sub- 
stations act as auxiliaries to the direct- 
current stations. 

In a standard direct-current distribu- 
tion system the amount of power wasted 
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in the transmission line is often twenty 
or thirty per cent and sometimes even as 
much as fifty per cent. 

The efficiency of the transmission and 
transformations between the alternating- 
current bus-bars of the New York Metro- 
politan power station and the direct-cur- 
rent bus-bars of one of the substations is 
between ninety and ninety-one per cent. 

The booster system, often used as an 
auxiliary in a small city plant where the 
standard 500-volt direct-current system 
is not equal to the transmission require- 
ments of one or more light suburban 
lines, has a rather low operating efficiency, 
for it is designed so that about 100 per 
cent of the power generated by the booster 
shall be wasted in the transmission line. 
Nevertheless, the booster system is often 
the most economical method of supplying 
power to a few suburban cars five or ten 
miles from the power station, especially 
when the traffic conditions call for its use 
for only a few hours at a time or only 
a few weeks during the year. 

Where the power required by such a 
suburban road is too large to be economic- 
ally handled by a booster system, the best 
inethod of meeting the demand is to in- 
stall in the power station a standard 
rotary converter to be operated as an in- 
verted converter. 

Among the most promising systems 
using alternating-current apparatus ex- 
clusively, may be mentioned the fol- 
lowing: the three-phase induction motor 
system recently used in Germany in ob- 
taining speeds above 130 miles per hour, 
the Arnold single-phase induction motor 
system, and the system which is to be 
tried on the Washington, Baltimore & 
Annapolis Railway, using a single-phase 
series-wound commutator motor. 


Concrete Railway Ties. 

U. S. Consul J. K. Gowdy, at Paris, 
describes in a report the results obtained 
by the use of the Sarda concrete railway 
tie in France. ‘These ties have as yet 
been used experimentally only. Four ties 
were laid down in October, 1900, on the 
State Railway in France, near a small 
depot about twelve miles from Bordeaux. 
They are made of reenforced concrete, 
and consist of a skeleton of five metal 
plates placed vertically and held in posi- 
tion by stout iron wire or thin bars. The 
interstices are then filled in with cement. 
A thin layer of compressed felt, about one- 
fifth of an inch thick, was put between 
the tie and the bolt heads. After being 
in use for one year the track inspectors 
reported that no fault could be found with 
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them, but it was impossible to form any 
satisfactory opinion from the use of such 
a small number. The maker was there- 
fore requested to make the number 100, 
and the additional ties were laid down 
between April 20 and July 1, 1902. In 
the new ties a slight change was made 
in the construction, so that bolts could 
be replaced without damaging the tie. The 
ties are rectangular, with rounded corners, 
and are slightly thicker where the track 
shoes are placed. Fourteen ties are laid 
for each thirty-six-foot rail. The greatest 
weight on a single driving wheel is about 
fourteen tons. The experiment has as yet 
not lasted long enough to enable any 
definite opinion to be formed, but no 
change in the condition of the ties has 
been observed since putting them down. 
However, in the opinion of the chief engi- 
neer of the State Railway, these ties will 
not bring about any economy in the cost 
of track construction, unless the cost of 
the ties themselves can be reduced con- 
siderably. 


Another New Metal. 

United States Consul-General Guenther, 
of Frankfort, Germany, under date of 
December 11, 1903, sends the following 
translation of an article which recently 
appeared in the Frankfort News: “A new 
metal which is similar to aluminum, but 
still of lesser weight, has been discovered 
by the French engineer Albert Nodon, 
and called ‘nodium,’ after him. It is 
manufactured by an electric process. In 
color, lustre and structure it is almost 
exactly like steel. Its specific weight 
when molten is only 2.4. Its resistance 
against breaking is given as about twenty 
pounds per square of 0.04 inch. Its con- 
stancy in the air is higher than that of 
aluminum. Its ductility is between six 
to eight inches; the malleability can be 
compared to that of bronze. It melts at 
about 600 degrees. It is suitable for 
being cast into forms. The conductibility 
for the electric current is as high as that of 
copper of equal weight. If natural power, 
especially water power, can be used for 
its manufacture, the cost in round 
figures is about fifteen cents per pound. 
The inventor expects numerous uses of 
nodium in the near future, especially for 
electric wires and cables, for light but 
strong parts of motor cars, torpedo boats, 
men-of-war, street cars, military outfite, 
air ships, etc., and for castings in place 
of bronze, German silver, and similar 
metals. Nothing definite has yet been 
communicated as to the chemical compo- 
sition of nodium nor as to the mode of 
its manufacture.” 
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CARE AND MAINTENANCE OF STORAGE 
BATTERIES—V. 


BY EDWARD LYNDON. 


ELECTROLYTE. 


The electrolyte consists of dilute sul- 
phuric acid, and the acid used should be 
in every case the so-called brimstone acid, 
as that manufactured from sulphide of 
iron contains arsenic, iron and other harm- 
ful impurities. 

The density of the mixture of distilled 
water and brimstone acid when first put 
into the cells generally varies from 1.210 
to 1.225 and in motor-car work the dens- 
ity is even greater, usually 1.235 to 1.255. 

Lower densities, however, are to be rec- 
ommended, as sulphatation is accelerated 
with high-density electrolyte and the de- 
tcrioration is more rapid. This lowering 
of the electrolyte density would decrease 
the working voltage per cell, but the cost 
of a few additional cells to make up the 
total voltage required, if low-density elec- 
trolvte be used, would be more than com- 
pensated for if the life of the entire bat- 
tery be prolonged. 

When a cell is fully charged the density 
of the electrolyte is a maximum, and as 
discharge proceeds this density decreases 
continually, due to the formation of lead 
sulphate by combining of the lead oxides 
of the plates and SO; taken from the 
electrolyte. It also follows that on charge 
the density will continue to increase so 
long as the reduction of lead sulphate back 
to sponge lead and lead peroxide contin- 
ues, and the electrolyte density will there- 
fore vary between charge and discharge. 
This variation is dependent upon the 
amount of electrolyte in each cell, and 
while high densities are to be avoided, it 
is also necessary that the density at the 
end of discharge should not fall too low. 
This requires that if lower initial densities 
he used, a greater amount of electrolyte 
is required in order that the terminal 
densities may not be too greatly lowered. 

It is common practice in this country 
to allow from fourteen to eighteen pounds 
of electrolyte per 100 ampere-hours. On 
the basis of fifteen pounds per 100 am- 
pere-hours, with an initial density of 
1.210, the variation in density would be 
from 1.210 to 1.175 approximately for a 
full discharge. 

Acid density readings should be taken 
once each week in every cell, and as far 
as possible at the time when the battery 
is in the same state of charge or discharge, 
in order that different sets of records may 
be used for comparison. If the battery is 
composed of a large number of cells it is 
hardly advisable to insist on readings be- 
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ing taken at more frequent intervals as 
it is likely, in such a case, that the records 
might be filled out without the hydrometer 
having actually been used. Specific grav- 
ity readings, when carefully taken, form 
an excellent basis on which to study bat- 
tery performance, as the density of the 
clectrolyte is a reliable indication of the 
state of charge or discharge, provided the 
cells are perfectly normal; and any trou- 
ble will manifest itself by a change in 
density from the normal charge and dis- 
charge variation. When a battery is first 
put in commission, the acid should be 
carefully watched as differences in the 
plates in various cells will cause changes 
in density in the battery as a whole, and 
the changes from charge to discharge and 
vice versa will not be uniform. 

In giving the initial charge and for 
several succeeding charges, the current 
should be continued until the acid density 
in each cell stops rising. At this point 
the density from cell to cell will be found 
to vary considerablv, and to make all cells 
uniform some of the electrolyte should be 
drawn from those cells in which the grav- 
ity is too high and replaced by distilled 
water. If in cells which show too low a 
density the specific gravity can not be in- 
creased after several charges, it is then 
advisable to add small quantities of dilute 
acid, about 1.490, to bring the electrolyte 
to the proper density. 

This addition of acid should not be 
made until such cells have been thoroughly 
examined, and it is definitely ascertained 
that this low density is not caused by 
short-circuits, local action or the like. 

After the electrolyte has been equalized 
over the entire battery there should be no 
further addition of acid. It is essential 
that the plates at all times be completely 
submerged, and to take up any loss in 
solution by evaporation or spraying dis- 
tilled water only should be added. Very 
little acid is lost by spraying and the 
amount that goes into permanent com- 
bination with the active materials is small, 
so that there is no danger to be feared 
from weakened electrolyte. 

The more important times to take grav- 
ity readings are just after full charge and 
after discharge. If the discharge rate has 
been excessive the gravity readings should 
not be taken immediately. A short time 
should be allowed in order that free cir- 
culation may take place. 

When a cell is subjected to high rates 
of discharge, those portions of the elec- 
trolvte that may be in intimate contact 
with the active masses will rapidly de- 
crease in density, due to the fact that the 
SOQ, is extracted from these portions, go- 
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ing into combination with the sponge lead 
and the peroxide of lead to form lead 
sulphate; this rapid formation of sulphate 
decreases the ability of the electrolyte to 
circulate freely in the pores of the active 
masses and the cell electromotive force 
drops accordingly. For this reason time 
must be allowed for proper circulation be- 
fore taking specific gravity readings after 
a high discharge. This applies with equal 
force to excessive charge rates as far as 
allowing time for circulation is concerned. 

If the containing-tanks of a cell be very 
deep there will be a difference in acid con- 
centration between the top and bottom 
lavers—this may give rise to more rapid 
action on tHe bottom of the plates than 
on the top and thus result in buckled 
plates. In tanks of this nature the work 
and wear on the plates are ngt distributed 
uniformly, as shown by the fact that in 
very long plates the bottoms deteriorate 
much more rapidly than the tops, in fact 
some instances show the tops of the plates 
to be in good condition while the bottoms 
are worthless. 

When tanks are very deep it may be 
necessary to keep the electrolyte in circu- 
lation by some artificial means such as an 
air blast, the air being introduced at the 
hottom of the tanks by means of rubber 
hose. 


CLEANING AND REMOVAL OF SEDIMENT. 


With the continued action of a battery 
there is a steady accumulation of sedi- 
ment on the bottom of the containing- 
tanks or jars. This sediment is, of course, 
harmless so long as it does not touch the 
plates, but when its height is sufficiently 
great to bring it in contact with the 
plates, it immediately becomes a source 
of trouble and must be removed. 

The method employed for removing 
sediment will depend upon the type of 
cell and somewhat on local conditions. 

In the manufacture of tanks and jars 
for battery work, considerable space is 
allowed between the bottom edge of the 
plates and the bottom of the tanks and 
all this space is available for the accumu- 
lation of sediment, and usually it will be 
found that by the time this space has been 
completely filled that quite a large num- 
ber of plates are worn out, so that in such 
cases the process of renewing the plates 
and cleaning the tanks can be done simul- 
taneously. 

If the battery is made up of small cells 
in glass containing-jars, connections be- 
ing made by bolting the terminal straps, 
it is comparatively a simple matter to re- 
move the element and then dump the sedi- 
ment. This work can be done by dis- 
mantling the whole battery, taking it out 
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of service for a week or more, or one cell 
at a time may be attended to without in- 
terrupting the service from the battery as 
a whole. 

If the elements be installed in lead- 
lined tanks with bus-bar connections, the 
matter of sediment removal is more diffi- 
cult, and, under certain conditions, 
nothing short of dismantling the battery 
and dumping the sediment directly from 
the tanks will suffice. 

If the tank capacity is greater than that 
of the installed clement, leaving a space 
between one side of the tank and the ele- 
ment, it may be possible to remove the 
greater portion of the sediment by means 
of a scoop thrust down through the exist- 
ing space; while all the sediment can not 
be got out, a sufficient quantity may be 
removed to obviate the possibility of a 
short-circuit. 

This method has the disadvantage of 
producing a very dirty electrolyte, but 
this may be compensated for by the fact 
that the service is not discontinued 

If the tanks be completely filled with 
plates it is necessary to dismantle the 
cell if the work be done effectively. 

Batteries have been “flushed” out with 
indifferent success by a stream of water 
under high pressure; where the tanks are 
not too deep and if the sediment is not 
packed in this process will sometimes re- 
lieve the trouble. Flushing out tanks re- 
quires that the battery room be laid out 
to take care of a large amount of water 
that will be scattered around, and the 
resulting leakage from moisture will prob- 
ably give rise to other troubles equally 
as interesting as short-circuits from sedi- 
ment. To carry out such a method of 
cleaning requires a large quantity of 
water and patience out of proportion to 
the results obtained. 

One ingenious method for removing 
the plates from a cell without cutting 
the bus-bar connections consists in lift- 
ing out of two adjacent tanks the plates 
connected to the bus-bar between them 
until the tank is cleaned; in this manner 
the plates in all the cells excepting those 
on the end of a row may be removed 
without cutting any of the bus connec- 
tions. 

Another method consists in arranging 
the cells when they are installed so that 
the liquid may be drawn off, by burning 
a lead pipe connection in the bottom of 
each tank, the outer end of this pipe be- 
ing, of course, sealed. Tanks embodying 
this feature of construction can be readily 
relieved of accumulated sediment by cut- 
ting the seal on the outer end of the pipe, 
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a new seal being burned on before acid 
is again poured into the tank. 
RECORDS. 

It is safe to assume that the major:ty 
of battery troubles are due directly to 
continued overdischarge or, what amounts 
to the same thing so far as occasioning 
trouble is concerned, undercharging. Of 
the two undercharging is probably the 
more prolific cause of trouble. 

The last part of the charge being just 
as important as the first, it is essential 
that the current be continued until the 
battery exhibits every sign of full charge, 
regardless of the fact that the ampere- 
hours of charge, up to a certain point, 
may exceed the previous discharge by an 
amount sufficient to compensate for the 
losses in the battery. The several indi- 
cations of full charge are: terminal volt- 
age (which should be from 2.4 to 2.63 
volts per cell, depending upon the rate 
of charge), density of the electrolyte, color 
of plates and gassing of both positive and 
negative plates. To ensure best results 
and as a preventive measure against trou- 
ble, it is imperative to keep a set of rec- 
ords of the battery as a whole and on 
each individual cell. Such records con- 
stitute a history, so to speak, of all bat- 
tery operations, and in case of trouble de- 
veloping they should form the basis for 
deciding the proper methods to be pur- 
sued to restore normal conditions. The 
kinds of records kept and the time given 
to taking them depend largely on the class 
of installation, it being evident that bat- 
teries operating in small stations with 
limited attendance can not get the same 
care a3 in larger stations where there may 
be one or more attendants whose entire 
time is devoted to the battery. 

There are, however, certain records that 
are necessary and common to all classes 
of stationary batteries. 

In order that such records be of any 
value it is necessary that they be care- 
fully made and with some regularity. 
Carefully taken records at intervals of 
from one to two weeks are infinitely more 
valuable than those at much shorter in- 
tervals if the work be hurriedly and care- 
lessly done. Since records are to be used 
comparatively and, further, as this com- 
parison should be extended to individual 
cells as well as to the entire battery, it is 
necessary that separate cell records be 
made. The practice of obtaining data 
from only one cell, so-called “pilot cell,” 
is not to be recommended and it is absurd 
to suppose that the performance of any 
one cell of a battery made up of, say, 255 
such cells can furnish any idea as to actual 
conditions throughout the battery. 
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This method to an extent defeats the 
object of taking individual cell records, 
which is to ascertain if local trouble ex- 
ists. 

The pilot cell is a makeshift at best, 
and furnishes an excellent excuse if any 
difficulty develops in any other part of 
the battery. Usually the pilot cell never 
behaves in any but the most exemplary 
manner, thanks to judicious doctoring. 

It has been pointed out that specific 
gravity readings of the electrolyte should 
generally be taken at two periods; namely, 
at or near the end of discharge and of 
charge. Specific gravity for some pur- 
poses gives a far more accurate idea as to 
the condition of cells than voltage, al- 
though both should be considered jointly. 
For instance, a sulphated cell may indi- 
cate 2.5 volts on the passage of the charg- 
ing current and consideration of the volt- 
age only would indicate full charge. The 
low acid concentration in this cell will, 
however, show the error. 

In order that the data may be complete 
the voltage and acid readings should be 
taken at the same time, or one set of read- 
ings should follow the other in the short- 
est time possible, and the order for taking 
these readings is to observe the voltage 
first when the battery is nearing the end 
of the charge or discharge and the grav- 
ity readings taken as soon thereafter as 
possible. 

In observing the voltage the battery 
should always be under load, that is to 
say, current should be either passing to 
or from the cells. It has been previously 
shown that in case the rate of charge or 
discharge 1s excessive, time should be al- 
lowed for calculation of the electrolyte 
before observing the specific gravity. The 
usual variation in the density of the elec- 
trolyte between charge and discharge is 
from 1.210 to 1.180, and cells working 
normally should all read from two to fif- 
teen points of each other, it being prac- 
tically impossible to make the acid in all 
cells exactly the same density ; but marked 
differences should be noted and the cause 
corrected. 

Cell voltages should be taken and re- 
corded with the same frequency and reg- 
ularity as the specific gravity. It is, how- 
ever, advisable to go over the battery 
much oftener with a voltmeter even if 
these readings are not recorded. As a 
matter of fact, successful operation re- 


quires that it be done every day, as this 
is a quick way of ascertaining if any other 
than normal conditions prevail; as it is 
to differences in individual cells from 
those in the remainder of the battery that 
we have to depend for finding local trou- 
ble. 
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Electric Power in Tanneries. 


HE tanning industry represents large 
interests in different parts of the 
country, and the improvement in 

methods of tanning the finer skins for the 
fancy and novelty trade has marked a con- 
siderable advance in recent years. The big 
tanneries are located for the most part in 
regions accessible to the forests where sup- 
plies of hemlock bark can be had. In 
Pennsylvania and the Northwest the tan- 
neries of modern construction have been 
built with the idea of utilizing electricity 
for their operation, and the introduction 
of this power in the plants represents an 
entirely new departure. 


By George E. Walsh. 


will have a softness of surface that is 
equal to any worked entirely by hand. 
The modern tannery must of necessity 
be distributed over a considerable terri- 
tory, with each separate operation per- 
formed in buildings that are divided from 
all others. Because of this condition of 
affairs the old belting arrangement was 
always difficult and awkward, while the 
work of running steam pipes from one 
central station to the different buildings 
caused a considerable loss of power. More 
than this, it was found necessary to con- 
struct more substantial roofs and build- 
ings to carry the heavy shafting and belts 


neries, of Milwaukee, and the boot and 
shoe factory of F. Mayer & Company, of 
Milwaukee. The finest leather was for- 
merly considered impossible of manipula- 
tion except by hand, but to-day machinery 
does nearly all the work. So delicate are 
some of the machines in operation that 
the most expert hand worker could not 
improve upon them. With the electrically 
driven machine directly under control, the 
hides can be handled so that the minimum 
percentage of loss is guaranteed. At criti- 
cal stages in the process it is essential that 
a single machine be stopped in an instant 
Delay of a fraction of a minute may prove 


Motors DrivinG A BATTERY OF TAN Drums, REVERSIBLE MOTION AT WILL OF OPERATOR. 


Tanning by electricity is to some extent 
a novelty, but there is hardly a new plant 
constructed, or an extension made to ex- 
isting plants, that electricity is not em- 
ployed as the motive power. One of the 
largest of these plants, and one that is to 
some extent the pioneer in the field, is 
located at Milwaukee. The plant is equip- 
ped with electrical machinery throughout 
from the great boomer press, which is used 
to compress the hides when piled one upon 
another, to the fleshing machines for clean- 
ing the hides of all pieces of flesh and 
hair and the paddling or bate wheels em- 
ployed for manipulating the hides so they 


than is imperative under electrical in- 
stallation. In short, there is probably fifty 
per cent of the power developed at the 
steam engine lost through line shafts, 
belts, pulleys and countershafts by the 
old method of tanning by machinery, and 
nearly one-third increase in the cost of 
building construction. 

The development of electrically driven 
tanning machinery has been made a spe- 
cialty of by several of the electrical manu- 
facturing companies, especially the North- 
ern Electrical Manufacturing Company, 
of Madison, Wis., which has installed such 
large tanneries as the Pfister & Voget tan- 


fatal to good work. The operation of each 
machine of each separate department by 
independent means thus places the elec- 
trical method far ahead of steam. 

In designing the modern tannery en- 
gineers place some departments entirely 
under the control of a single large motor, 
while others are manipulated by several. 
The knife splitters and fleshing machines 
require separate motors. When unusually 
thick, tough hides get into the fleshing 
machine a maximum of power is required 
to prevent any slowing down of the ma- 
chinery. To make the cut absolutely 
smooth and perfect, the operator must 
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have unlimited power at his immediate 
command, and this can be obtained eco- 
nomically only by means of a separate 
motor installed for the purpose. Frequent- 
ly in the old way there was a complete 
stopping of the fleshing machine when a 
tough hide got caught in it either through 
the slipping of belts or unusual pressure 
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gether by a single motor, each one is 
stopped or reversed singly at the will of 
the man in charge. Consequently there 
is no danger of tangling or wadding in 
any of them. 

The motor-driven belt-knife leather 
splitter is a somewhat delicate and intri- 
cate machine that has been developed 


Back-GEARED MOTORS OPERATING PADDLE OR BATE WHEELS IN TANNERY. 


thrown suddenly upon the line shafting by 
several machines at once. 

The rollers, glassing machines, pebbling 
jacks, tan drums, bate wheels and flesh- 
ing machines are grouped in separate 
buildings so that individual units are 
formed. Wires running from the central 
station carry the power to the different 
groups of motors with the least possible 
expense of installation and cost of opera- 
tion. 


The proper planning of the factory and 


the grouping of the different units neces- 
sarily determine the expense of operation 
to a large extent. Electric tanning thus 
reduces the cost of manipulating the hides, 
and at the same time increases the daily 
output of a factory and improves the 
quality of the finished product. By the 
old hand method, or by steam operation, 
leather could not be finished off as care- 
fully and perfectly as it is to-day in 
an electrically driven motor tannery. 
The modern electrically driven tan 
drum is built so that it can be operated 
in alternate directions, which prevents the 
leather from getting tangled or wadded. 
The rapid reversal of the drum by the 
operator is an important gain, while the 
number of revolutions obtained at any 
moment can be changed immediately to 
suit the needs of the work. A battery of 
reversible drums is thus operated in some 
tanneries by a single five-horse-power mo- 
tor so that the daily output is far in ex- 
cess of all other methods. While the bat- 
tery of drums arranged in a series along- 
side of each other can be operated to- 


through years of careful engineering ex- 
periment. This machine is generally di- 
rectly connected with a smal] motor under 
the charge of an experienced operator. The 
machine gives a perfect finish to the gooda, 
and increases the value of the finer grades 
of leather by making the split much thin- 
ner. The loss through imperfect splitting 
was a considerable factor in the older 
tanneries, especially where costly and ex- 
pensive hides were handled. Fully ninety 
per cent of this loss has been eliminated 
by the new motor-driven machines, which 
makes the operation independent of all the 
rest of the factory. 
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control, and the least indication of im- 
perfect work enables him to stop the ma- 
chine and regulate the feed. The leather 
is thus rarely injured, and an imperfect 
hide seldom comes forth from the fleshing 
machine. 

The motor-driven shoddy and sole 
leather rollers are important machines in 
the average tannery. Here heavy slabs 
of shoddy leather are rolled. The shoddy 
is composed of layers of thin scrap leather 
pasted together, and then put through the 
heavy rollers under extreme pressure. The 
slabs of leather are over a foot thick, and 
powerful machines must be used to handle 
them. After being pressed sufficiently the 
slabs of shoddy are cut in thick pieces by 
the leather splitters. The utilization of 
the shoddy leather in this way marks an 


‘important advance in modern tanning. 


This waste formerly represented an item 
which in the aggregate amounted to large 
sums. The electric-driven rollers are ar- 
ranged in batteries, usually with a sepa- 
rate motor directly connected with each 
one. 

Pebbling jacks are also geared to elec- 
tric motors, and also boomer presses of 
great power. The latter are operated so 
that almost any pressure desired can be 
obtained at the will of the operator. The 
boomer press is sometimes run upon a 
small track; with an overhead motor, which 
operates both the movement of the presses 
up and down, and the running of the 
machine on the track. In this way the 
press can be easily taken to any part of 
the tannery for operation. Under the old 
system of steam, the boomer press was 
not portable, and the hides for pressing 
had to he carted to the press. The saving 
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The motor-driven fleshing machine 
saves fifty per cent over another driven 
with shafts and belts, while the daily 
output is increased by about thirty per 
cent. ‘The fleshing machine is directly 
connected to a motor, and is operated 


singly and not in groups. The operator | 


has his machine under the most perfect 


in time and expense by means of the elec- 
trical portable press is a considerable fac- 
tor in modern tannery economy. 

Even small motor-driven hair washers 
are provided to-day for the up-to-date 
tannery. A small overhead motor is geared 
to the washer by means of-a chain and 
sprocket, and the operator standing below - 
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can regulate the machine at will. Some- 
times the small pump for supplying the 
water is operated by the same small motor 
that runs the washer. The coupling of the 


two to one motor saves space and power 
The paddle or bate wheels of a tannery 
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to original contributions by recognized 
authorities, brief abstracts of all the im- 
portant articles appearing in electrical 
journals. The journal will be divided 
into sections, each being conducted by a 
specialist, and in each section will be given 
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are generally operated in couples by mo- 
tors. A single motor thus runs each set 
of two wheels, which are back-geared and 
reversible at will. A battery of such 
wheels arranged in a straight line in the 
tannery has the small motors mounted on 
a framework above the wheels where they 
are in plain sight and away from all in- 
terference with the work. Between each 
two wheels the motors work with uniform 
regularity under conditions of the great- 
est economy. 

The electrical installation of a modern 
tannery makes it cheap and economical 
to increase the size of the plant when 
business demands it by simply running 
additional wires to the new extension and 
putting in a few more motors. It is this 
feature of the new tannery idea that adds 
greatly to the popularity of electrically 
operated machines. Under almost all kinds 
of obstacles the tannery can be increased 
in size. Even when located in cities where 
it is impossible to secure more adjoining 
land to extend the size of the plant, the 
wires can be run to buildings a quarter 
or half a mile distant to operate some 
new department. 

The Electrical Magazine. 

The first issue of the Electrical Maga- 
zine has come to hand. ‘This is a technical 
journal, devoted to the advancement of 
electrical science and industry. It wil! 
endeavor to cover all branches of the art 
and science, and will contain, in addition 


all articles of interest in that particular 
field. 
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phase Generators ;” “The Theory of Alter- 
nators,” by Alfred Hay; “Electric Trac- 
tion for Railways—Some Considerations 
and Warnings,’ W. M. Mordey; “Pros- 
pective Changes in Railway Signaling,” 
by J. Pigg; “The Importance of Electro- 
chemistry,” by Sherrard Cowper-Coles ; 
‘“Electrophysical Research,” by G. W. de 
Tunzelmann; “Industrial Electrometal- 
lurgy,” by J. B. C. Kershaw; “Artificial 
Loads for High-Tension Three-Phase Gen- 
erators,” J. P. Kemp. 

The magazine is edited by Thomas 
Feilden, well known as the proprietor of 
Feilden’s Magazine. Among the associate 
editors and literary contributors are E. 
Bignami, J. A. Fleming, G. Fords, A. 
Gray, H. M. Hobart, E. Hopkinson, Ran- 


kin Kennedy, T. Mather, John Perry, Sir 
W. H. Preece, Sir David Salamons, Ar- 
thur Schuster, F. Soddy, J. Swinburne, 
Ue As Carus-Wilson. 

The magazine is published at 4 South- 
ampton road, Holborn, London, W. C., 


England. 
—_ — odi 


Worcester Polytechnic Institute. 

The thirty-fourth annual catalogue of 
the Worcester Polytechnic Institute, Wor- 
cester, Mass., gives an interesting sketch 
of the foundation and development of 
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The first number contains 112 pages of 
interesting matter on electrical subjects. 
Among other articles may be mentioned 
contributions by A. C. Eborall, on “Poly- 


that well-known school, and a full discus- 
sion of the courses of studv offered in 
mechanical, civil and electrical engineer- 
ing and general science. 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY—XI1. 


NOTES ON PROGRESS IN EUROPE AND 
AMERICA. 


-a  -_- 


BY JOHN B. C. KERSHAW. 


Lead, 


In the note on this subject published 
in the ELECTRICAL Review of March 28, 
1903, the writer referred to the Salom and 
the Betts processes for obtaining lead by 
electrical methods. In the first of these, 
galena (lead sulphide) is employed as raw 
material; while in the second, the lead 
bullion obtained from the silver-lead ores 
of the mines in the western states is used 
as anode material in the vats. Since the 
date of the earlier note on this subject, 
the plant of the Electric Lead Reduction 
Company, at Niagara Falls, where the 
Salom process is in operation, has been 
rearranged and an improved form of de- 
composing cell has been introduced. The 
inventor has recently described the modi- 
fied form of cell before the American Elec- 
trochemical Society. The chief improve- 
ments relate to the means adopted for pre- 
venting the escape of sulphuretted hydro- 
gen gas, and for lessening the time re- 
quired for complete reduction of the 
galena. The new cell is of the rotary form, 
and the bottom of the cell, which functions 
as cathode, takes one and one-half hours 
to complete one revolution. The charge 
of ore placed upon it is entirely reduced 
to spongy lead in this time. Seventeen 
cells of the new type have been installed 
at the Niagara Falls works, and experi- 
ments are now being carried out relating 
to the utilization of the sulphuretted 
hydrogen gas which is at present wasted. 

As regards the Betta process, which is 
worked at Trail, in British Columbia, the 
inventor has also been discoursing on his 
process before the members of the Ameri- 
can Institute of Mining Engineers. The 
inventor, in this paper, gave teste of the 
lead produced in the cells, of the bullion 
used as raw material, and of the slimes; 
and although no figures were given for 
the output of the works at Trail, the 
paper is one of considerable value to all 
interested in electrometallurgy. It is stated 
that twenty-eight vats, each holding three 
tons of lead bullion when fully charged, 
are operating at Trail, and that each of 
these yields 750 pounds of lead per day of 
twenty-four hours, with a current of 4,000 
amperes. As theory demands a yield of 
823 pounds on this amperage, the current 
efficiency of the process is ninety-one per 
cent, and is fairly high for a process of 
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this character in which impure anode ma- 
terial is employed. 

The difficulties caused by “treeing” of 
the lead deposited at the cathode have 
been overcome by the use of gelatine or 
glue in the vats; and the electromotive 
force required per pair of electrodes is 
only 0.35 volt. 

The Betts process would therefore ap- 
pear to have a successful future before it, 
in spite of the criticism by Dr. Haber in 
his recent report upon the electrometal- 
lurgical industries of the United States. 
According to this authority, the com- 
mercial development of the Betts process 
is hampered by the fact that the best 
method of working up the slimes has not 
been settled; but this should not prove 
an insuperable difficulty. 

Luckow’s process for manufacture of 
white lead by electrolysis is reported to be 
at work at Wengerohr on the Moselle, in 
Germany. The plant consists of ten cells, 
and the yield of white lead is stated to be 
between 3.5 and 4.0 kilogrammes per kilo- 
watt-hour. The electrolyte consists of a 
mixture of sodium chlorate and carbonate, 
and the electrodes are of lead. This is 
believed to be the only works of the kind 
in operation. 

The Calciu n Carbide Induatry in F'ngland. 


In the note upon Calcium Carbide 
Patents, published in the first series of 
these notes, in the ELEcTRICAL REVIEW of 
January 24, 1903, the writer referred to 
the failure of the Acetylene Illuminating 
Company to uphold the validity of the 
Willson carbide patent in the United 
Kingdom, and to the fact that the manu- 
facture of calcium carbide was now an 
open industry in that country. The defeat 
of the Acetylene Illuminating Company 
in its appeal case, over twelve months ago, 
has not led, so far as the writer is aware, 
to any great development of carbide manu- 
facture in the United Kingdom, and only 
three companies are believed to be at 
present engaged in the production of car- 
bide. 

At Foyers the“British Aluminium Com- 
pany is still manufacturing carbide for the 
Acetylene Illuminating Company, but at 
the annual meeting of the company held 
in November, 1902, it was stated that the 
manufacture did not pay, and that unless 
better terms could be secured from the 
Acetylene Illuminating Company (the 
selling agent) the manufacture of carbide 
at Foyers would cease. The extension of 
the generating plant at Foyers which is 
now occurring, is attributable to the prog- 
ress of the aluminum—not of the carbide 
—industry; but at the last meeting of the 
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company held in July, 1903, the chairman 
stated that considerable reduction had been 
made in the cost of carbide manufacture 
at Foyers, and that its production would 
be continued. At Widnes, Lancashire, the 
United Alkali Company is believed to be 
making small quantities of carbide, as re- 
quired by its customers, in the Duff elec- 
tric furnace; but the manufacture is not 
being pushed at all by this company, since 
the electric power has to be generated 


from coal, and is relatively more costly 
than at Foyers. 

At Ingleton, Lancashire, a small water 
power has been devoted to carbide pro- 
duction, in the Parker type of furnace, 
for some months, and in June, 1903, a 
company named the Acetylene Gas and 
Electric Smelting Company, with a capi- 
tal of £28,000, was floated, in order to 
purchase and carry on the works. Con- 
siderable extensions of the plant and ma- 
chinery are now in progress. 

The price of carbide in the United 
Kingdom has fallen considerably during 
1903, and the November quotations of the 
Acetylene Illuminating Company are from 
fourteen shillings to sixteen shillings per 
hundredweight, at Foyers, and two shill- 
ings higher at its various distributing 
centres throughout England. The use of 
acetylene dissolved in acetone is con- 
sidered to be the most promising recent 
development in the acetylene-lighting in- 
dustry, and a considerable extension of 
this branch industry is expected. Acetylene 
is also coming into favor for metallurgical 
and blow-pipe operations. According to 
a recent research by Fery, the temperature 
of the acetylene flame under ordinary con- 
ditions of burning in a Bunsen burner i3 
2,548 degrees centigrade, or 120 degrees 
centigrade higher than that of the flame 
of the oxy-hydrogen blow-pipe. 

SS. epee. ad 
Telephones on Trolley Cars. 

The Schenectady Railway Company, 
Schenectady, N. Y., will install a system 
of telephones on its Troy and Albany in- 
terurban lines in a short time. These 
telephones will be placed in the cars run- 
ning on these divisions, and will be so 
arranged that communication may be 
held with the office in Schenectady at any 
point along the line. The system will be 
simple and comparatively inexpensive. 
Two ordinary telephone wires will be 
strung the entire distance along the 
tracks. Hach car will be provided with 
a telephone of the hotel type, which is 
compact and requires little space. These 
telephone will be placed inside the car, 
near the door, and will be connected with 
wires to a jointed rod long enough to 
reach to the wires on the poles beside the 
tracks. 

In order that communication may be 
established with the office, it will be nec- 
essary to put the rod together and hang 
it upon the two wires by means of two 
hooks which are connected with the wires 
leading to the telephone. 
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The Annual Dinner of the American Institute of Electrical Engineers. 


Mr. Thomas Alva Edison the Guest of Honor. 


The Twenty-fifth Anniversary of the Commercial Application of the 


Incandescent Lamp. The Founding of the Edison Medal. 


HE annual dinner of the American 
Institute of Electrical Engineers 
was held in the main ballroom of 

the Waldorf-Astoria, Thirty-fourth street 
and Fifth avenue, New York city, on the 
evening of February 11, 1904. At this 
dinner Mr. Thomas A. Edison, whose fifty- 
seventh birthday the occasion commemo- 
rated, was the guest 
of honor. An inform- 
al reception was held 
in the small ballroom 
from six-thirty to 
seven-thirty o'clock. 
There was a remark- 
able number of early 
arrivals, and by seven 
o'clock fully ninety 
per cent of the diners 
were on hand. 

The main ball- 
room, where the din- 
ner was served, waa 
beautifully decorated 
with trailings of incan- 


descent lamps and 
smilax. Behind the 
guests’? table were 


elaborate decoration 
and the state banners 
of Ohio, New Jersey 
and New York. Im- 
mediately behind Mr. 
Edison was a picture 
of his birthplace at 
Milan, Ohio. The 
tables were splendidly 
decorated, and a most 
enjoyable repast was 
promptly begun at 
eight o’clock. By ten 
o'clock the dinner 
had been served, and 
President Bion J. Ar- 
nold, of the American 
Institute of Electrical 
Engineers, called for 
order, opening the 
intellectual proceed- 
ings with the follow- 
ing message to Mr. 
Edison from President Roosevelt. 


I congratulate you as one of the Ameri- 
cans to whom America owes much, as one 
of the men whose life work has tended to 
give America no small portion of its present 
position in the international world.—THEO- 
DOBE ROOSEVELT. 


After the reading of this message, a 
standing toast was drunk to the President 
of the United States. President Arnold 


then delivered the opening address, say- 
ing, in part: 


It will thus be seen that our organization 
attempts to combine and place in harmonious 
relationship for efficient work the physicist, 
or theorist, the practising engineer of to-day, 
and, through our students, the electrical en- 
gineer of the future, and secure for them, 
through our associate membership, the close 
relationship and financial strength so essen- 


Copyright, 190%, by New York Edison Company 
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tial to the accomplishment of great engineer- 
ing works, and in which support we could 
with pride place the names of almost every 
executive officer of our great electrical insti- 
tutions, and many others, who, by their abil- 
ity to judge men and things, have so effi- 
ciently and loyally supported us through the 
experimental periods until success brought 
emoluments to us both. 

Although the electric light came into com- 
mercial use in 1880, followed soon by the 
electric motor, our Institute was not founded 


until 1884, but since that tims the growth of 
our membership may be taken as indicative 
of the rapid development of the art in which 
we are engaged, until we now have a mem- 
bership of about three thousand active 
minds, one-fifth of whom are full members, 
scattered not only throughout every state 
and territory of the United States of Amer- 
ica, but throughout almost every country 
where civilized man exists. 

These men are now engaged in teaching, 
investigating or quietly designing, installing 
or directing the opera- 
tion of properties 
which have, by the 
combined efforts of the 
engineer and capitalist, 
in addition to increas- 
ing the comforts and 
conveniences of man- 
kind, been mainly in- 
strumental in adding to 
the material wealth of 
the world something 
over four thousand mil- 
lions of dollars. 

Nearly thirty years 
ago, when as a boy in 
the public school of a 
western prairie town, I 
was designated by my 
teacher to write a bi- 
ography, I chose as my 
hero the man whom we 
honor to-night. My boy- 
‘ish efforts were the best 
ithat I could command, 
and while I aspired 
with the great hopes 
and ambitions of youth 
for a career of achieve- 
ment, my environments 
were so foreign to those 
necessary for a tech- 
nical calling that I lit- 
tle dreamed I would 
ever have the honor of 
representing such col- 
leagues on such an oc- 
casion as this. 

While I realize that 
important ceremonial 
events have taken place 
during the administra- 
tions of my predeces- 
sors, and that similar 
events will take place 
during the administra- 
tions of my successors, 
I am grateful that this 
particular event has — 
happened now, and that 
I am allowed the priv- 
ilege and pleasure of 
again paying tribute to 
the hero of my youth. 

We have met on this, 
the day of our annual 
feast, to not only renew 
those friendships inci- 
dental to those engaged 
in a common cause, but 
to assume an obligation 
which if administered 
faithfully by us and 
our successors shall tend to stimulate the 
ambitions of many of our student class and 
bring to some of them that intangible some- 
thing called “Success.” If you ask me what 
is “success” I can not answer, but those 
whose ambition it is to add to the sum of 
human knowledge or to accomplish some- 
thing for the advancement of the race, need 
no answer. 

It is to this class of young ambitious men 
that our attention is directed to-night, and 
if, in the future, they need inspiration let 
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them recall this occasion and remember that 
around these tables sat men who were the 
exponents and active agents of one of the 
greatest forces in Nature, and that through 
their achievements in mastering this silent 
force there was effected in a brief period of 
but little over twenty years one of the great- 
est advancements in material wealth and 
scientific knowledge in the history of the 
world. 

Hither around these tables sit or associated 
with us in similar societies across the waters 
are the men who, through their efforts, have 
converted our cities from darkness into day; 
increased the range of human speech; 
bridged our oceans for the transmission of 
intelligence, with and without wires; made 
it possible to preserve the human voice long 
after the speaker has passed away; emanci- 
pated the horse; made accessible the energy 
of the water power of the world, and who 
are gradually eliminating the element of 
distance in the transmission of electrical 
energy until the steam locomotive, formid- 
able rival that it is, may ultimately be 
superseded. . 

The engineer has waited long for recogni- 
tion, but it may be truthfully said that this 
is his age, for no longer is his work mis- 
understood by the intelligent. It is now 
recognized that the preparation. necessary -to. 
enable him to discharge his duties in the 
higher branches of his profession is as ardu- 
ous and as thorough as are those required 
for the other great professions. 

Furthermore, it is recognized that while 
great works have been accomplished in the 
past and are now being carried on by engi- 
peers who were not technically educated in 
their vouth, but who succeeded in spite of 
the difficulties incident to such careers, the 
changes which have taken place during the 
last decade make it necessary, for those who 
aspire to excel in this calling, to take their 
technical courses early and thoroughly. 
While our guest this evening is a distin- 
guished example of what can be accom- 
plished without such a training, he, never- 
theless, after having taught himself and 
‘many others, recognizes the tendency of the 
times and by his participation in these ex- 
ercises lends his name and his influence in 
the right direction for the guidance of the 
youth of the future. 

Therefore, as the dean of the greatest 
technical school of the world, through which 
the graduates of all other schools must pass 
—the school of practical experience—and in 
which he has eclipsed us all in individual 
achievement in those arts which_tend for 
the material benefits of the race, do we rec- 
ognize him, and by these ceremonies honor 
ourselves in thus honoring and officially per- 
petuating the name of Thomas Alva Edison. 


Mr. Arnold introduced the toastmaster 
of the evening, Mr. T. C. Martin, who 
addressed the audience, opening his re- 
marks with the stanza from the poem of 
Schiller: 


Well for the world if there be found a man 

Who makes himself what Nature destined 
him, 

The pause, the central point of thousand 
thousands. 


I need offer no apology if, upon the occa- 
sion of this great anniversary, I venture to 
apply these words to the man of light and 
leading, who is our guest of honor. 

As President Arnold has so admirably 
said, the American Institute of Electrical 
Engineers numbers and embraces in its 
membership the leading inventors of the age 
as well as its greatest captains of industry; 
and I am sure you will agree with me that 
it could find no worthier hero and no greater 
boon to mankind to signalize than the man 
and the theme around whom tonight we 
twine the laurel wreaths of our admiration 
and our love. It is no meteoric career that 
flashes momentarily upon our dazzled gaze 
to-night; but one of steady glow and stately 
swing across the starry heaven of achieve 
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ment. We who have witnessed through long 
years the creative work of this man in its 
wide orbit have often felt that it was a 
phenomenon as unusual in its elements as 
the resistless onrush of Niagara or the slow 
uplifting of new continents from ocean bed 
for the occupancy of mankind where before 
there existed barely foothold even for the 
hovering imagination. And yet while it is 
no meteoric career, in whose life story we 
pass a milestone, it has been adventurous 
and romantic to a degree—it has been broad- 
ly, typically, wholly American. In what- 
ever country had been born the man 
whose birthday we associate with this 
great anniversary, he would have carved 
his way to his own. In this country, in this 
Republic, whose name is a synonym for 
freedom and liberty, one of whose fathers 
was also our father—Benjamin Franklin— 
this worthy and modest successor of his has 
been freer than he would have been any- 
where else in the world to work his dis- 
coveries and his inventions, to enlist the 


capital and the labor equal to their exploita- 


tion, and to be welcomed by a public ever 
ready for every new thing that adds to the 
resources of civilization. I have ventured 
to associate the name of our guest of the 
evening with that of Benjamin Franklin, as 
one whom we expect to see, in future years, 
alongside of him in the American Hall of 
Fame. 

We are met to-night on the eve of a great 
national birthday, and as we recall the 
humble beginnings, the steady toil, the 
gradual uplift, and the ultimate conquest 
over inconceivable difficulty by splendid and 
patriotic genius, we rejoice in the conviction 
that the characteristics of Abraham Lincoln, 
as exemplified in another sphere and on an- 
other plane of action by our guest of honor 
to-night, are not dying out from among 
us; and not only on the lofty plane of 
noble deeds do we detect the personal 
similarity between the two men, but also in 
the genial attributes of humor and of sensi- 
bility do we find that we are at. close grips 
with both of. them in the true American. 

And now, as I am about to take leave of 
our guest of honor, let me say, as President 
Arnold has said, and others will say, that 
the founding of this medal should be an in- 
centive and an encouragement to every am- 
bitious youth in America, and should lead 
them to recall the lad in the modest hamlet 
in Ohio, the cheery little newsboy in De- 
troit, the. half-shod, half-frozen operator 
struggling bravely for a job along the icy 


pikes of the Central States, the untutored — 


experimenter in Boston, taking eagerly fees 
for lectures on electricity that he was too 
modest to deliver, the embryonic inventor in 
New York, grub-staked by. a far-sighted Wall 
street banker with his first stockticker; the 
deaf investigator at Menlo. Park, taking 
splendid retaliation on his affliction by pre- 
serving forever with his phonograph our 
human speech; the prolific patentee for 
thirty years keeping the pathway to the 
Patent Office hot with his footsteps, and the 
man who, taking in his Promethean band 
this crystal bulb, gave to us and the world 
a new and glorious light such as never was 
before on land or sea—Thomas Alva Edison 
—charge your glasses, lift them high, shout 
three cheers to him. 


After the toast had been drunk and the 
applause had ceased, it was announced 
that Mr. Edison would telegraph his re- 
sponse to Mr. A. B. Chandler, president 
of the Postal Telegraph-Cable Company. 
This message was sent over a Western 
Union “quad” and received on a Postal 
“quad.” Mr. Edison transmitted the fol- 
lowing message over the telegraphic wire: 

I want to thank you first of all, my fellow 
members of the American Institute of Elec- 


trical Engineers, for the great honor done 
me in thus celebrating my birthday, asso- 
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ciated with the twenty-fifth anniversary of 
the completed development and successful 
introduction of the incandescent lamp. Your 
expressions of good will gratify me deeply. 
While I can not but rejoice at the place 
which the incandescent lighting art has 
made for itself among the inestimable com- 
forts and conveniences of civilization, I feel 
that my share in the work is exaggerated by 
this prominence given me to-night. 

To my old friends and associates who have 
founded the Edison Medal in the Institute, I 
can but extend you thanks again. If I could 
do it in return, I would found a medal for 
every one of you, for you are just as much 
entitled to recognition as I am. You gave 
me your friendship and loyalty; your watch- 
ful days of toil and sleepless nights of anxi- 
ety. Some of you helped to perfect the art 
by your engineering skill, your legal ability, 
your financial aid. 

The early days were enough to tire out 
any one’s courage and persistence, but you 
stood it all, and you put up with me into the 
bargain. Now, in noble revenge, for the 
burdens I put on you and in addition to 
all the evidences of friendship in the past, 
you add this unusual token of continued 
affection. I should not be human if I were 
not profoundly affected and deeply grateful. 

This medal is founded to encourage young 
men to devote their best thought and work 
to electrical development. I rejoice in this 
stimulus to harder study. Better trained 
and educated than were we pioneers of the 
times before every college and university 
had its electrical course, these coming men 
of the future should, and I believe will, 
carry forward to triumphs and arts hereto- 
fore undreamed of the principles and appli- 
cations of electricity to which I have tried 
humbly to devote my life and energies from 
the hour my hand first touched the key. 
God bless them, and you, my dear friends, 
and this American Institute of Electrical 
Engineers. 


The following messages were read amid 


cheers. 


From the governor of Ohio: 


Ohio claims a large share in the glory of 
Mr. Edison’s career by reason of the good 
start she gave him. The people of Ohio are 
deeply interested in his great achievements 
and rejoice over the fame he has won. 

Speaking as the representative of Ohio, 
and for myself, I join you in felicitations 
to the guest of honor, and extend to him 
my best wishes for many years more of use- 
fulness.—MyYron T. HERRICK. 


From the governor of New Jersey: 


I am glad to know that the American In- 
stitute of Electrical Engineers propose to do 
special honor at its annual dinner to Mr. 
Thomas A. Edison, a distinguished citizen 
of New Jersey, whose remarkable achieve- 
ments have been an honor to his state and 
country and of the highest usefulness to 
mankind. 

Few men in history have found so wide a 
range for their inventive genius, and per- 
haps no one has contributed more by his 
inventions to make life safer, or more en- 
joyable, or happier, than he. New Jersey 
is proud of him; not alone for his wonderful 
achievements, but for those sterling quali- 
ties of manhood that make his life a model 
and an inspiration to all—FRaNKLIN MUR- 
PHY. 


From the governor of the state of 
New York: 


Will you be kind enough to extend to Mr. 
Edison my sincere congratulations upon his 
fifty-seventh birthday? It is hard to realize 
that so many wonderful achievements could 
be crowded into the brief space of years 
since Mr. Edison arrived at manhood. It is 
still more difficult to appreciate the full 
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effect of his inventions—what they mean to 
the civilized wor)l in added comfort, econ- 
omies, in expediting business and in bring- 
ing the whole world in closer communica- 
tion. 

With the friends who will surround him 
on this occasion I beg to join in extending 
best wishes for many years of usefulness 
and honor.—B. B. ODELL, JR. 


From President Francis, of the Louisi- 
ana Purchase Exposition: 


Extend my warmest felicitations to Mr. 
Edison and assembled guests. I wish to ex- 
press my admiration for the genius of mind 
and craft of hand that has accomplished so 
much in a quarter century, and I hope the 
presentation of electricity at the coming 
universal exposition will fittingly evidence 
these great achievements. The exposition is 
honored in having Thomas Alva Edison high 
on the roll of its honorary chiefs. 


From the mayor of the city of New 
York: 


I am truly sorry that I can not be with 
you to do honor to Thomas A. Edison, for I 
recognize the spirit which prompts you to 
celebrate the birthday of a man whose genius 
brought into the world new forms of beauty, 
light and power. 

By the establishment of the Edison medal 
you at once do honor to a distinguished 
American and offer fresh inspiration to the 
youth of our land. 

Let me share with you the hope that we 
may long have him with us to rejoice from 
year to year in the achievements of his 
brain, to which human progress now owes 
so great a debt.—GerorGE B. MCCLELLAN. 


From Mr. Carnegie : 


It is most unfortunate that I can not be 
present when the “King of the Telegraphers” 
is to be crowned with the medal crown. 
Though absent, yet I here profess to the 
monarch loyal and unfaltering allegiance, 
swearing to render him at any and all times 
such service as the most potent head of the 
clan that ever ruled his people, ever received 
from his humble and devoted subjects. 

To which I hereby pledge our life, our 
fortune, and our sacred honor. Long life, 
“King Edison the First.”—-ANDREW CARNEGIE, 
liegeman to King Edison the First. “73” to 
one and all. 


From Lord Alverstone, lord chief jus- 
tice of England: 


Hearty good wishes to Mr. Edison. I look 
back with greatest interest to his brilliant 
inventions in electric lighting and telephony 
which I had the greatest pleasure of suc- 
cessfully maintaining in all courts in Eng- 
land. 


From Lord Kelvin: 


I join heartily with the American Insti- 
tute of Electrical Engineers in gratitude to 
Edison for his great electric work and for 
the phonograph, a most exquisite and in- 
structive scientific discovery, and for his 
many other useful and well worked out in- 
ventions for the public good. 


From a leading electrician of Italy, 
Professor Colombo: : 


I enthusiastically join in the honors paid 
to-day to my dear and illustrious friend 


Edison, whose system I am proud to. have 


introduced first into Italy. 


From Hungary, from De Fodor: 


Admiring your great inventions, Hunga- 
Tian friends send sincerest congratulations. 
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From a leading electrician of France: 


The electricians of France send their 
heartiest congratulations to Mr. Edison on 
the occasion of the ovation in his honor.— 
MASCART. 


From the electrical engineering body 
of Germany: 


Hearty congratulations to our honorary 
member of the Elektrotechnischer Verein.— 
EMIL NAGLE. 


From Gisbert Kapp: 


Greeting and kind wishes to American 
Engineers. Congratulations to Edison on 
the twenty-fifth anniversary of his invention 
of the glow lamp. 


From the president of the Italian So- 
ciety of Electrical Engineers, Rome, Italy: 


Fraternal greetings to the American Insti- 
tute of Electrical Engineers.—ASCOLI. 


From the Institution of Electrical En- 
gineers of England: 


The Institution of Electrical Engineers of 
England tenders fraternal greetings to 
American Institute on occasion of annual 
dinner.— GRAY. os 


Mr. Samuel ‘Insull, as chairman of the 
Edison Medal Association, presented the 
Edison medal fund and deed of gift to 
the Institute, saying, in part: 


I take pleasure, Mr. President, in handing 
you this trust deed, with the full confidence 
that the medal will be bestowed for all time 
to come in the manner intended by the 
donors. 

It is an especial personal pleasure to me, 
as one of Mr. Edison’s old employés, to be 
associated with this movement for the pur- 
pose of doing honor to the illustrious guest 
of the evening and as marking the twenty- 
fifth anniversary of the introduction of the 
“Edison incandescent lamp.” The develop- 
ment of a vast industry of electric light and 
electric power with which so many present 
are associated dates (with the exception of 
series arc lighting) from the original work 
of Mr. Edison on the incandescent lamp. If 
you wish to trace the early history of the 
arc you need scarcely go further than the 
records of the United States Patent Office, 
where you will find ample evidence to show 
that Mr. Edison is beyond all question the 
father, and I might almost say the creator, 
of this great lighting industry. 

Fhose prominent and distinguished experi- 
menters who, prior to and contemporaneous- 
ly with Mr. Edison, sought to produce a 
commercial incandescent lamp, followed the 
path hewn out for them by the early series 
arc light experimenters. They, as a result, 
made the mistake of producing a low-re- 
sistance lamp operating in series, and con- 
sequently requiring a varying potential, re- 
sulting in a system impossible to operate on 
a large scale. It remained for Mr. Edison, 
with a foresight almost supernatural, to see 
that what was needed was a constant po- 
tential system which would respond to the 
demand of every kind of- service, and as a 
result he gave us the high-resistance lamp, 
the multiple arc and feeder systems embody- 
ing principles which all successful inventors 
bave since been compelled to employ in their 
distribution systems—whether dealing with 
direct or alternating currents, with systems 
of lighting (except series arc lighting), and 
with systems of electrical power, whether 
moving or stationary. In short, Mr. Edison 
gave us as the result of his brilliant in- 
ventive work at Menlo Park the cardinal 
engineering principles of the great industry 
with which his name is so intimafely asso- 
ciated, and in making these contributions to 
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scientific and industrial progress he achieved 
such a position that I think posterity will 
not adjudge us of undue enthusiasm if we 
name him as the greatest electrochemical 
experimenter and the first electric light en- 
gineer of his day. 

It is not alone as the experimenter and 
inventor as the mathematician and engineer 
of this industry for which Mr. Edison is 
entitled to recognition. It should be borne 
in mind that at the time of his first exhibit 
of his light and power system on a consider- 
able scale at Menlo Park in the winter of 
1880, there were no factories for the produc- 
tion of the apparatus required for use in 
connection with the system, nor were there 
in existence, except in their crudest state, 
any of the numerous appliances used be- 
tween the generator and the lamp, and which 
have since become every-day necessities. 
These appliances had to be developed and 
factories for their manufacture organized 
before it was possible to build the first plant 
and distribution system. 


Professor A. E. Kennelly accepted the 
Edison medal fund and deed of gift on 
behalf of the Institute. He wished, on 
behalf of the American Institute of Elec- 
trical Engineers, to voice the universal 
sentiment in expressing the appreciation 
of the cause which had been founded as 
a worthy and enduring monument to the 
fame of Mr. Edison. Not only did this 
incite enthusiasm in the young man, whose 
age is set forth in the deed as not to 
exceed twenty-five years; nor did it only 
enhance the fame of Edison and perpetu- 
ate it in future years, but it also stimu- 
lated those institutions in which the future 
Edisons may be trained and engendered 
a generous rivalry and emulation among 


the alma maters of the United States. 


Professor Cyrus F. Brackett, of Prince- 
ton University, responded to the toast, 
“Electricity in the Universities and Col- 
leges.” , | 

Professor Brackett stated that it was 
with feelings of lively satisfaction that he 
accepted such a responsibility as the 
founding and purpose of the medal con- 
ferred. It was fit that such a medal be 
provided to bear witness to the skill and 
triumphs of the modest man who was 
honored upon this occasion. He had a 
very lively recollection of the difficulties 
as they were encountered by his colleague, 
Professor Young, and himself when it 
was attempted to make measurements of 
the apparatus existing when Mr. Edison 
first worked upon the solution of the 
central station problem. When the first 
trip was made to Menlo Park, at Mr. 
Edison’s suggestion, there were taken such 
instruments as the university then pos- 
sessed. This apparatus consisted of a re- 
sistance box, a Thomson high-resistance 
galvanometer and two accurately weighed 
copper electrodes of very large size. The 
current amperes were found by the elec- 
trolytic method; the potential difference 
between the brushes of the dynamo by 
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comparison by means of the high-resist- 
ance galvanometer and a gravity battery 
of many cells. As a check, the energy 
in a conductor of normal resistance was 
determined, a barrel of water being used 
for a calorimeter. The measurement of 
power was equally roundabout. 

He thought that a word or two in re- 
lation to what the colleges and univer- 
sities can do for the student would not be 
out of place. They should provide courses 
in which the mathematical theory of elec- 
tricity should be thoroughly taught and 
mastered. Practical courses in electrical 
measurements and in the testing of elec- 
trical appliances should illustrate the 
theory. As preparatory to such work, 
the student should be well versed in the 
English language, so as to express him- 
self clearly and easily, and should have 
a working knowledge of French and Gér- 
man. That he should have a thorough 
grounding in mathematics goes without 
saying. Physics and chemistry should, of 
course, be insisted upon, for electrical 
engineering is only the special exploiting 
of these sciences. 

In response to the toast, “The Associa- 
tion of Edison Illuminating Companies,” 
ita president, Mr. Joseph B. McCall, wel- 
comed the opportunity of paying his hum- 
ble tribute to the distinguished man whom 
the association was honoring. The Asso- 
ciation of Edison Illuminating Companies 
sprang into being shortly after the adop- 
tion of Mr. Edison’s system as a com- 
mercial possibility. It was formed in 
1885, the first meeting being held in 
April of that year. Five companies formed 
the nucleus of that organization, and of 
the original delegates he believed Mr. In- 
sull, of Chicago, was the only one now 
actively connected with the association. 
The purpose of the organization was the 
cooperation of the member companies, the 
exchange of experiences in operation, and 
mutual help and protection. The asso- 
ciation has grown from five companies in 
1885 to seventy-two in 1903. The year 
1882 saw a total production of incandes- 
cent lamps of only about 100,000. Ten 
years later the total consumption in this 
country amounted to about 4,000,000 per 
year, and in 1903—practically twenty- 
one years after the manufacture of in- 
candescent lamps was commenced in com- 
mercial quantities—the total consumption 
in the country reached about 45,000,000 
per annum. 

The closing address of the evening was 
delivered by Mr. Charles L. Edgar, presi- 
dent of the National Electric Light Asso- 


ciation. Mr. Edgar said, in part: 
The National Electric Light Association is 
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very glad to take its part in paying tribute 
to Mr. Edison and to the twenty-fifth anni- 
versary of the introduction of an incandes- 
cent lamp. I think it is especially appro- 
priate that this association should pay its 


tribute to the well-known man who is the- 


guest of honor this evening. This associa- 
tion has been in existence during nearly the 
entire twenty-five years, or at least that por- 
tion of it in which the incandescent lamp 
has been in commercial use. It is composed 
of companies using all kinds of lamps and 
systems, and it is perhaps above all others 
the most impartial of those qualified to ex- 
press an opinion as to the part which Mr. 
Edison’s inventions have taken in the his- 
tory of the lighting industry. Some of us 
who have been identified with what is com- 
monly known as Edison companies do not 
fully appreciate the advantages under which 
we have been working for so many years. 
It really takes an outsider to fully express 
the relative value of the Edison system as 
compared with all others. We know that 
while we are still using almost item for item 
the same devices that were put upon the 
market over twenty years ago, we do not 
as fully realize, as some others, that this is 
peculiar to the Edison system, and that other 
inventors and other designers of systems 
have seen their inventions and their designs 
cast aside, while what is known as the Edi- 
son system stands to-day almost exactly as 
it stood twenty-five years ago. How much 
of the tremendous growth which we have 
seen in the lighting industry during this 
time is due to Mr. Edison it is hard to 
measure. This is not the place for statistics, 
but if it were I could quote columns of fig- 
ures, all of which would simply prove that 
the Edison companies, measured by their 
size and importance to-day, are in as fully 
a great majority as at any time since the 
introduction of the incandescent light. This 
may be due to accident, either of place or 
of condition, but I for one think it is due 
to the genius of him whom we are here to 
honor to-night. 

I do not Know who is responsible for the 
idea of the Edison Medal Association; who- 
ever he is he deserves our thanks. I can 
conceive of nothing more appropriate than 
founding a fund, such as has been described 
here tonight, for the purpose not only of 
perpetuating Mr. Edison’s memory and his 
work and his genius, but of perpetuating it 
among the class of young men to whom we 
must look for future development. I think 


* it is particularly appropriate that the gold 


medal is to be given to the best work done 
by a member of the graduating class of one 
of our universities. I do not think that in 
the past there has been a very tangible con- 
necting link between the students of our 
colleges and the men whose places they are 
to take in later life. I do not know how 
much the parent organization of the Amer- 
ican Institute of Electrical Engineers is 
doing here in New York to bring them 
closer together. I do know, however, that 
the branch work which we are attempting 
to do in Boston and which I have no doubt 
is being done in other university centres is 
bound to have a very considerable effect in 
bringing closer together the students and 
the men engaged in the electric light in- 
dustry in general. My recent connection 
with the Boston branch has shown me this 
more clearly than ever before. We have, as 
you all may know, in our vicinity Harvard 
and the Institute of Technology, both hav- 
ing at least two large organizations of stu- 
dents taking an electrical course, and I ven- 
ture to say that until the branch was or- 
ganized scarcely any of them knew even by 
sight the class of men whom they them- 
selves were likely to become in later life. 
What the branch work has begun in this 
respect will be made much more definite and 
tangible by the work inaugurated by the 
Edison Medal Association, and those in 
charge of its inception and carrying out are 
to be congratulated on having chosen a field, 
above all others, in which it will do the 
most good. 


297 


Having spoken now for the National Elec- 
tric Light Association, and in a way as a 
member of the American Institute of Elec- 
trical Engineers, I can not refrain from say- 
ing that above all of this I am an Edison 
man. There are many in the room here to- 
night who have probably been associated 
with Edison interests from the beginning. 
There are, however, comparatively few who 
can say with me that they not only have 
been connected with companies bearing the 
name of Edison for over twenty years, but 
have never been actively connected with any 
other. company bearing any one else’s name. 
I remember that when I went to Menlo Park 
in 1882 and was told to report at Garrick 
street to Charles L. Clark and W. S. An- 
drews, I considered it an honor to be con- 
nected with anything that bore the name of 
Edison. Twenty-two years later I am still 
of the same opinion. I know of no business 
in the world which is so interesting and has 
so many opportunities as the business in 
which the most of us are engaged. I know 
of no phase of our work which is so pleasant 
or so thoroughly satisfactory as the associ- 
ations which we are able to continue with 
Mr. Edison and with Edison men. Some of 
us in recent years have seen very little of 
Mr. Edison himself: but I for one can say 
that in looking back to my earlier associa- 
tions with him, whatever may be my feel- 
ings of admiration, of honor and of respect, 
more than half of the total is made up of 
my feeling of affection. It is not necessary 
for me to try to say anything which will 
add to what has been said to-night regard- 
ing the work done by Mr. Edison. I visited 
Menlo Park while in college, in 1880, and 
had my first glimpse of the incandescent 
lamp over the billiard table in the restau- 
rant alongside the station. Looking around 
us here to-night, with the myriads of lamps, 
and looking beyond this room and this build- 
ing, and this city and this country, I can 
but realize that there have been many 
changes, but notwithstanding all this we 
have the same unchanged Mr. Edison. 


After Mr. Edgar’s address, the toast- 
master announced that the photographer 
of the New York Edison Company would 
make a photograph of the assembly. After 
the exposure had been made the ceremonies 
were at an end, the guests carrying with 
them the recollection of the most success- 
ful dinner which the Institute has ever 
held. 

A handsome souvenir was presented to 
each guest in the form of a pamphlet 
elaborately embellished and containing 
the menu, programme of exercises, or- 
ganization of the Institute, the details and 
organization of the Edison Medal Asso- 
ciation. There was also a beautiful Ives 
process print of the bust of Mr. Edison, 
an original poem by Mr. R. R. Bowker, 
and each souvenir was autographed by 
Mr. Edison. This souvenir was the work 
of the Orr Press, New York city, and the 
prints of Mr. Edison were presented to 
the Institute by the New York Edison 
Company. 

The gentlemen were presented with car- 
nation favors, accompanied by a gold 
stick-pin, holding a miniature incandes- 
cent lamp. The lamps were presented to 
the Institute by the General Electric 
Company. 

The skerbet was served in fancy boxes, 
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the cover of which was also preserved as 
a souvenir. This was a relief replica of 
the “Genius of Light,” done by Bordiga 
in Italy, and now at Mr. Edison’s labora- 
tory in Orange, N. J. 

A novel feature of the exercises of the 
evening, in connection with the telegraph- 
ing of Mr. Edison’s response to the toast 
given to him, was a complete installation 
of poles, cross-arms and wiring. ‘This 
carried the circuits across the hall. In 
addition to this there was a wireless send- 
ing and receiving station. 

Interpolated in the circuit which con- 
veyed this telegraphic response were a 
number of historical relics of sections of 
wires and cables, representing a most in- 
teresting contribution to the evening’s en- 
tertainment. This contained a section of 
the piece of wire over which Professor 
S. F. B. Morse sent the first message by 
the Morse telegraph. The second section 
was a piece of the original telephone wire 
over which the early experiments in the 
transmission of audible speech were made 
at 75 Exeter place, Boston, Mass., in 1875 
and 1877. The third relic was a section 
of the Atlantic cable, over which the first 
successful message was sent under the 
ocean. The fourth was an electric safety 
fuse or plug used in London on January 
12, 1882, to close the circuit of the 
first incandescent lamp ever lit from an 
electric lighting central station. The 
fifth was a section of the trolley circuit 
erected at Richmond in 1883. The sixth 
was a section of the deep-sea portion of 
the new American-Pacific cable. The 
seventh was a section of the circuit used 
on April 22, 1896, to light, by means 
of vacuum tubes, the lecture room of the 
American Institute of Electrical Engi- 
neers. The eighth relic was a section of 
the cable through which the first power 
was transmitted electrically from the 
Niagara Falls electric power plant on 
April 16, 1895. This collection of cir- 
cuits was loaned to the Institute for this 
occasion by Mr. William J. Hammer, the 
well-known engineer of New York city. 

Both the Western Union Telegraph 
Company and the Postal Telegraph-Cable 
Company extended every courtesy to the 
Institute in the reception and transmis- 
sion of messages and cablegrams before 
and during the evening. The Postal Tele- 
graph-Cable Company, in celebration of 
this event, printed a special telegram 
form. This, in addition to the company’s 
regular heading, contained a suitable 
memorial inscription. 

Among those at the guest table with 
Mr. Arnold and Mr. Edison were Profes- 
sor C. F. Brackett, Mr. John Fritz, Mr. 
Samuel Insull, Mr. C. L. Edgar, Dr. A. E. 
Kennelly, Mr. Joseph B. McCall, Colonel 
R. C. Clowry, Mr. A. B. Chandler, Mr. 
G. G. Ward, Mr. John J. Carty, Mr. C. A. 
Coffin, Mr. Ambrose Swasey, Professor 
Elihu Thomson, Mr. W. H. Fletcher, Mr. 
W. J. Wilgus, and Mr. T. C. Martin. 

Mrs. Edison was seated at a table im- 
mediately in front of the guest of honor, 
and was accompanied by the wives of the 
guests, among whom were Mrs. Arnold, 
mother of the president, Miss Arnold, Mrs. 
A. B. Chandler, Mrs. C. W. Price, and 
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Mrs. G. G. Ward. General Eugene Griffin, 
Mr. W. H. Baker and Mr. Calvin W. 
Rice were also at this table. 

The decorations were planned and exe- 
cuted by the New York Edison Company, 
the “Elblight” system of twin con- 
ductors allowing of the greatest flexibility 
and utility. The large photograph of Mr. 
Edison was made by Falk in his studio at 
the Waldorf-Astoria. The group photo- 
graph was made by the photographer of 
the New York Edison Company. As this 
was made late in the evening a number of 
the guests had left the room, and it does 
not include all of those who attended the 
dinner. 


A Variable Electric Speed Gearing. 
At the recent Paris Automobile show, 
among other interesting novelties was a 
variable speed gear used in connection 
with a gasoline engine. This gear con- 
sists of two small electric generators, one 
coupled to the driving and the other to 
the driven shaft. Upon the latter shaft 
is mounted an armature with a continu- 
ous-current winding. Around this and 
concentric with it is the field casting, 
which is driven by the engine. This 
field carries on its outer surface the core 
and windings of a second generator, and 
around this again there is a second field 
casting, running loosely on the shafts. 
This arrangement gives two concentric 
generators, the armature of the outer ma- 
chine being coupled mechanically to the 
field of the inner. Various speeds are 
obtained by various groupings of the elec- 
tric circuits. At standstill the two arma- 
tures are connected in opposition, with 
the result that no current flows and there 
is no drag upon the driven shaft. Upon 
shunting the external field, the electromo- 


tive force developed in the corresponding 
armature is less than that of the inner 
armature. A current then will flow and 
cause a turning effort to be exerted upon 
the shaft. The next speed is secured by 
short-circuiting the brushes of the inner 
machine. The third and fourth speeds 
are obtained by connecting the two arma- 
tures in series, the external field first be- 
ing shunted, and second, without the 
shunt. In the latter case the speed of the 
driven is about twice that of the driving 
wheel. At the second speed they are the 
same except for slippage. The two ma- 
chines are used as brakes by connecting 
the resistances across the brushes. 


Wireless Telegraphy and Its Use in 
Nautical Work. 

At the recent convention of the Deut- 
schen Nautischen Vereins (German Nau- 
tical Association), an address was de- 
livered by Dr. Rudolf Vlochmann, on 
“The Use of Wireless Telegraphy in 
Nautical Work.” This address has since 
been published by Herr B. G. Teubner, 
Leipsic. 
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Construction Apparatus Wanted. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

The construction and equipment of a 
preserved meat factory on a large scale 
in this country having been placed in my 
hands, and wishing to employ for prefer- 
ence American material and machinery, I 
should be much obliged if you would in- 
sert a paragraph in your well-known paper 
advising American manufacturers to send 
me their catalogues, price lists and other 
details of the following machinery: 

Refrigerating plants, abattoirs, air com- 
pressors, boilers and economizers, steam 
engines, condensers, electric light and 
power plants, pumps, hydraulic presses, 
ventilators, fertilizer dryer, rendering 
plants, steam cookers, etc. Machinery for 
the preparation of extract of meat, peptone 
and tinned meat, and for making tins, for 
mechanical workshop, cooperage and car- 
penter’s shop. 

Utensils for iron and brass foundry. 

Metallic roofs, filtration systems, pipea, 
hoist, cranes, trucks, rails, cars, etc., as 
well as all material, implements and ac- 
cessories connected with this industry. 

Correspondence solicited in French or 
Spanish when possible. 

A. DE PERMENTIER, 
Calle Rivadavia 5566. 
Buenos Aires, January 12. 


Single-Phase Repulsion Motors. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 


My attention has fortunately just been 


‘called to a letter from Mr. Gaston ap- 


pearing in your issue of November 7, 
1903. 3 

In referring to my paper on “Repulsion 
Motors,” read before the British associa- 
tion, Mr. Gaston mentions the troubles of 
(1) sparking and (2) low power-factor, 
and suggests certain remedies which 
might be tried. 

The first of these is that used by Mr. 
Heyland in his compensated polyphase mo- 
tor and may be described as a commutator 
having a certain electric leakage. In an- 
swer to Mr. Gaston’s query as to whether 
I have used such a device I may say that 
Mr. Fawssett and I constructed such a 
commutator in 1900, but came to the con- 
clusion that troubles with the core were 
almost as bad as the original evil. The 
commutator was made of segments whose 
individual resistances varied. This was 
attained by the use of carbon combined 
in varying proportions with clay and other 
bad conductors. Thus the first segment 
(which closed the coils) was almost pure 
graphite, the second seventy-five per cent 


See 
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graphite, the third fifty per cent graphite, 
and so on until the resistance was prac- 
tically infinite. I enclose a photograph 
of the commutator, now in my possession. 
With this device the motor, indeed, ran 
sparklessly, but after two hours the com- 
mutator was hot and other evils appeared. 
The graphite segments wore away more 
quickly than the others, the different co- 
efficients of expansion of neighboring seg- 
ments caused the commutator to get out 
of true. This and the expense of con- 
struction decided us to abandon it, and 
I imagine that some of these evils will 
not be wanting in some of Mr. Heyland’s 
commutators. Of course, in the latter 
only a small portion of the rotor current 
passes by way of the brushes, while in 
the repulsion motor, at any rate at start- 
ing, it is essential that the bulk of the 
rotor current should pass that way. 
With regard to the second suggestion 
made in Mr. Gaston’s letter, I may say 
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that I have tried this, too, and agree with 
him in the power-factor control which re- 
sults when the motor is running. We 
have then, of course, a special case of the 
series alternating-current motor, and I am 
glad to find that Mr. Gaston (as well as 
T) has tried this motor, since it goes to 
prove with M. Latour’s statement, viz., 
how old some of the ideas are covered by 
Dr. Winter’s recent patents. It would be 
interesting to see how far this patent 
could be upheld in a court of law. 
However, even with this power-factor 
control, I do not regard the motor as very 
superior to the simple repulsion motor, 
because the power-factor of the repulsion 
motor need not be low while running, but 
only when starting with maximum possi- 
ble torque; and this disadvantage (which 
is, of course, shared by all induction mo- 
tors) is cured neither by Mr. Gaston’s 
suggestions, nor by Dr. Winter’s, nor M. 
Latour’s. Indeed, it would seem to be 
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impossible to alter it with any simple 
alternating-current motor, for at start- 
ing the actual power of the motor must 
be zero, while the current flowing in must 
have some fairly large value. Thus, if 
the starting current is no greater and the 
power-factor no less for the repulsion 
motor when compared with polyphase in- 
duction motors, it will stand a fair chance 
for use on traction lines, where three- 
phase is at present proposed. 
WILLIAM CRAMP. 
The Crypto Works, London, 
December, 1903. 


The Grounding of Secondaries. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 

In your issue of February 8, 1902, you 
published my letter of February 1, “Safety 
of Consumers and Grounding of Second- 


aries.” One of the cases touched upon 


in my letter was Martinek vs. Swift & 
Company, of Cedar Rapids, Iowa, and I 
commented on same as follows: 


It is to be hoped, in the interest of life 
and limb of consumers of electric light, 
that an appeal will be taken, as otherwise 
a very bad precedent would be established. 
It goes without saying that the electric 
light company should be made absolutely 
responsible to guard against the entering 
of the high potential into the secondaries 
and should provide safeguards, so that if 


_ such an entrance should occur, the dan- 


gerous potential should at once be re- 
lieved. The latest underwriters’ rules 
recognize these facts and permit the 
grounding of the secondaries by perma- 
nently grounding the centre of the second- 
ary coil in the transformer, but, of course, 
it is easily understood that the grounding 
of any other point of the secondaries, in- 
tentionally or accidentally, would be an 
absolute safeguard to human life against 
the high-tension current. If the verdict 
as given should stand, it would simply 
mean that if a citizen invites a friend into 
his house and he should by accidental 
contact with a socket get a fatal shock 
under circumstances similar to the one ex- 
plained, the host and not the electric light 
company would be responsible for his 
death, if it could be shown that the wiring 
in the building in which the accident oc- 
curred should have been a little defective 
in some minor points. The absurdity of 
such a preposition is, of course, apparent 
to every electrical man, and it is to be 
hoped, in the interest of the protection of 
human life, that the Supreme Court of the 
State of Iowa will reverse the verdict. 


As I had been the expert for Swift & 
Company, it is highly gratifying to me to 
just learn that the Supreme Court of 
Iowa on the fifth of February, 1904, has 
filed an opinion in this case reversing the 
judgment of the lower court. I quote a 
few passages probably most interesting to 
your readers: 

It was not negligence for the defendant 
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to use a brass socket. They were then in 
universal use on secondary circuits, not 
only in Cedar Rapids but everywhere, 
and were then and are now considered ab- 
solutely safe so far as danger to life is 
concerned. The fact that they will not re- 
sist a current of 1,000 volts is not proof 
of negligence, for the defendant only con- 
tracted for a safe commercial current of 
electricity and was bound only to supply 
proper appliances for its safe use. We 
are constrained to hold that the evidence 
on this branch of the case is wholly insuffi- 
cient to support the verdict. 


k. & & 


Unless the defendant in some way 
caused the defect in the converter it can 
not be charged with liability for its de- 
fective condition. It was a consumer 
only, having no control or authority over 
any part of the light and power company’s 
plant, wires or converters. The secondary 
circuit was brought by the company to the 
defendant’s office, and it had no control 
over any part of the eystem except the 
wires within its office and car. 

The plaintiff seems to have thrown out 
a drag-net hoping to prove some act of 
negligence on the part of the defendant 
which would bring her a verdict. She suc- 
ceeded in getting the verdict, but a very 
careful examination of the record con- 
vinces us that no negligence on the part 
of the defendant was proven and that the 
verdict is wrong. 

But little need be said regarding the 
other errors argued. 

The testimony of the witness Fawcett 
was incompetent, because he was ad- 
mittedly not an expert. It was also error 
to admit testimony foreign to the issue 
presented by the nleadings, and such tes- 
timony was received. The eighth instruc- 
tion was the law of the case whether right 
or wrong, and should have been followed 
by the jury and a verdict rendered there- 
under for the defendant. 

Instruction ten asked by the defendant 
should have been given. It told the jury 
that if a verdict was found against the 
defendant it could not recover the amount 
from the light and power company. 

The jury should have been instructed 
to find for the defendant on the whole 
case. It is unnecessary to mention other 
errors. For those pointed out, the judg- 
ment is reversed. F. B. Bapr. 

Chicago, February 12. 


en Oa 


Annual Report of the Lighthouse 
Board. 

The annual report of the Lighthouse 
Board for the fiscal year ending June 30, 
1903, has been issued, giving a record of 
the work accomplished during the year. 


Sip o 


A New Book on Wireless Teleg- 

raphy. 

Mr. William Maver, Jr., New York city, 
announces that Maver’s “Wireless Teleg- 
raphy, Theory and Practice,” would be is- 
sued on February 15, 1904. 
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Wisconsin Telephone Convention. 


Proceedings of the Fifth Annual Convention of the Independent Telephone 


HE meeting was called to order 
Wednesday afternoon at two o'clock 
in the convention hall of the 

Pfister Hotel. The president, Mr. Rich- 
ard Valentine, of Janesville, delivered his 
annual address, showing that the inde- 
pendent telephone companies throughout 
the state were still making wonderful 
progress; that all companies had greatly 
increased their list of subscribers and 
that new exchanges were being built in 
gome of the important cities and still 
others were being completed ; that numer- 
ous toll lines were constructed and some 
copper lines were built, and the prospects 
for copper line construction the present 
year were very good. The company now 
installing an independent exchange in 
Chicago had given assurance that this year 
it would connect with the independent 
companies of surrounding states, and no 
doubt most of the sections of Wisconsin 
would have long-distance service to that 
city by the end of this summer. He spoke 
at length upon the telephone legislation 
that the association had tried to secure 
at the last session of the legislature, and 
particularly upon the bill prohibiting 
discrimination in telephone rates which 
had passed the house by a large majority 
but was lost in the senate by only one 
vote. Most of the Wisconsin companies 
will soon have long-distance service to 
the wholesale cities of Duluth, Superior, 
Minneapolis, St. Paul and Dubuque on 
the north and west, and Sheboygan, Ra- 
cine, Kenosha and Chicago on the east; 
and if the business men of Milwaukee 
realized how extensive the independent 
telephone business had become in this 
state and were alert to their own interests 
they would demand that an independent 
franchise be granted in the city of Mil- 
waukee, as otherwise much business that 
would naturally come to the metropolis 
of the state will be diverted to those 
other cities. 

Mr. J. C. Harper, president of the 
Dane County Telephone Company, Madi- 
son, delivered an address on the “Legis- 
lative Prohibition of Discrimination in 
Telephone Rates,” referring particularly 
to Bill 603, A, which was a measure 
draughted by the committee of legislation 
appointed at the last annual meeting 
and for whose passage the officers of the 
association labored so hard only to be 
defeated in the senate at the last moment 
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by one vote. The measure if passed was 
constitutional as the legislature has the 
power to regulate public service corpora- 
tions and this bill sought to regulate, 
in a measure, the telephone business. 
The proposed law divided the cities of 
the state into classes according to popuia- 
tion and required a telephone company 


operating exchanges in more than one | 


city to charge the same rates for similar 
service in all cities in the same class. 

Mr. Ferdinand discussed the addrese 
at length, pointing out the many bene- 
ficial features of such legislation. 

Mr. Goodrich, of the La Crosse Tele- 
phone Company, spoke in regard to the 
postmaster-general’s order, issued some 
time ago, ordering local postmasters to 
have the independent telephones removed 
from the post offices and substituted by 
the Bell instruments. He stated that 
the postmaster at La Crosse had received 
such an order, and that the postmasters of 
Minneapolis and St. Paul had been noti- 
fied to have removed the interior systems, 
which had been installed in the post offices 


in these two cities by the local independ- . 


ent companies, and have similar systems 
installed by the Bell company, and that 
this order has been carried out. Mr. 
Ferdinand advised the appointment of 
a committee to draught resolutions con- 
cerning the postmaster-general’s order, 
and the following were appointed: Messrs. 
Goodrich, Ferdinand and Twining. 

Mr. Ferdinand moved that a committee 
of three be appointed to call upon the 
officers of the Badger State Telephone 
and Telegraph Company to ascertain 
their policy in regard to competing with 
other independent lines, and the motion 
being carried the following committee 
was appointed: Messrs. Ferdinand, Mur- 
doch and Kellyn. A motion being made 
that a committee on resolutions be ap- 
pointed the chair appointed Messrs. 
Hutchinson, Little and ‘Teasdale. A 
committee of three was appointed to as- 
certain the plans of the Chicago Auto- 
matic Telephone Company in regard to 
connecting with the independent compa- 
nies of Wisconsin, as follows: Messrs. 
Ferdinand, Kellyn and Valentine. Ad- 
journment was then taken until 10 a. M. 
Thursday. 

The meeting reconvened and Professor 
G. W. Wilder, professor of telephony in 
the Armour Institute, Chicago, made an 
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address on “Improvement in the Tele- 
phone Service.” He made many valuable 
suggestions in regard to service in gen- 
eral; stating that prompt service is essen- 
tial and operating expenses should not 
be cut down at the sacrifice of good serv- 
ice. The problem the telephone man 
has to meet is to give the subscriber the 
best service and yet pay a fair return 
on the investment. Managers should 
keep themselves fully informed as to 
latest apparatus and improvements and 
be up to date. Parties conducting a tele- 
phone business should incorporate as 
otherwise they are partners and person- 
ally liable for debts, damage suits, etc. 
Cross-talk was an ever-present evil and 
hard to contend with, but should be kept 
at a minimum. Party lines usually were 
more profitable than separate line serv- 
ice, and if properly grouped would give 
satisfactory service. The various lock- 
out systems are no longer experimental 
and are now being extensively installed. 
Pay telephones should be put in for the 
convenience of the public and are always 
found very profitable. The cost of un- 
derground construction work has been 
greatly reduced the last few years and is 
now being put in more generally than 
in the past and is sure to pay in the long 
run. i 

Mr. Hutchinson presented the report 
of the committee on general resolutione 
which was adopted as follows: 

WHEREAS, The Independent Telephone 
Companies of Wisconsin have covered the 
state with a network of lines which con- 
nect local exchanges whose subscribers out- 
number those of the Bell company three 
to one, and 

WHEREAS, The independent toll lines 
will be connected with Chicago during the 
present year, and are now connected with 
the wholesale cities of Dubuque, St. Paul 
and Minneapolis, all of which does and 
will divest much business from the city 
of Milwaukee to those cities of adjacent 
states, now therefore, be it 

Resolved, That the attention of the 
citizens and business men of Milwaukee 
be advised of this growing loss of business 
to the metropolis of our state, to the end 
that encouragement and aid shall be fur- 
nished any attempt to establish a local 
exchange in the city of Milwaukee to con- 
nect with the independent exchanges of 
the state. And be it further 

Resolved, That a copy of this resolu- 
tion be furnished the press of the city of 
Milwaukee. 


WHEREAS, It is evident that certain 
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persons unfriendly to independent tele- 
phone interests have been in attendance 
upon the sessions of this convention, there- 
fore be it 

Resolved, That some rule or regulation 
be adopted so that only persons bearing 
credentials endorsed by the company rep- 
resented and by the secretary of this as- 
sociation shall hereafter be admitted to the 
meetings of this or future conventions of 
this association. 


WHEREAS, Certain manufacture and 
supply houses, and certain telephone and 
electrical journals have done much good 
work in advertising this meeting of our 
association, therefore be it 

Resolved, That the thanks of this asso- 
ciation be extended to all who have con- 
tributed to the publicity of our association, 
and be it further 

Resolved, That the thanks of the as- 
sociation be extended to our retiring offi- 
cers for their faithful work in the cause 
of independent telephony in the past. 


Mr. Bell urged that a committee be 
appointed for securing additional mem- 
bers to the association, which was ap- 
pointed as follows: Messrs. Bell, Kepler 
and Twining. 

Mr. Goodrich then presented the fol- 
lowing resolution: 

Resolved, That a committee of five be 
appointed to whom shall be referred the 
proposition for long-distance service be- 
tween Wisconsin and any other state con- 
templating a contract for more than one 


year between members of this association 
and members of any other company, and 


further that the secretary be directed to 


notify all the members of the association 
of this resolution, together with the names 
of said committee with the request that no 
contract for inter-state long-distance serv- 
ice be entered into until such committce 


has been notified of the general character . 


of such contract and its approval thereto 
be had. 

The resolution was adopted and the 
following committee was appointed: 
Messrs. Little, Hutchinson, Teasdale, Van 
Middlesworth and Ferdinand. 

Mr. H. Durant, of the Chicago Auto- 
matic Telephone Company, stated to the 
convention that the company would con- 
nect for long-distance purposes with the 
Wisconsin independent companies which 
had good toll lines, and assured the mem- 
bers that all rumors to the contrary were 
without foundation. 

Dr. Keelyn presented the following 
resolutions of his committee which were 
adopted: 

Resolved, That a committee of three 
be appointed to whom shall be referred all 
clisputes or questions of differences arising 
between any three members of this asso- 
Ciation; or disputes between members of 
the association and toll lines or exchanges 


of non-members when such disputes or 
questions arise from the alleged preferred 
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rights of connection with an exchange or 
toll line of such parties or either of them; 
such committee to have power to arbitrate 
sucl matter so far as possible. 

The following committee was appointed: 
Messrs. Wilder, Veeder, Schernecker. 

Adjournment was then taken until two 
o’clock. 

Meeting reconvened and Mr. Goodrich 
presented a resolution in regard to the 
order of the postmaster-general, which was 
adopted. 

On motion made and carried that a 
committee on legislation be provided the 
following committee was appointed: 
Messrs. Harper, Hutchinson, Ferdinand, 
Larson, Valentine and Cavanaugh. 

Mr. Twining reported the resolution of 
his committee as follows, which was 
adopted: 

WuHergEas, It is desired that every in- 
dependent telephone company of the state 
become a member of this association, it 
is hereby 

Resolved, That the different members 
of the executive committee are hereby es- 
pecially requested to use their personal 
efforts to secure as many companies as 
possible, located in their respective dis- 
tricts, to join the association during the 
coming year; and further, that the travel- 


‘ing men of supply and manufacturing 


companies, who are members, be request- 
ed to do what they can to secure new mem- 
bers. 


The following companies made applica- 
tion for membership, and on motion were 
accepted : 

F. Bissell Company, Toledo, Ohio. 

Cambridge Telephone Company, Cam- 
bridge. 

Columbia County Telephone Company, 
Morrisonville. 

Fulmer Lumber Company, Florence. 

Indiana Consolidated Telephone Com- 
pany, Weyauwega. 

Kingston Telephone Company, Kings- 
ton. 

Mazomanie Telephone Company, Ma- 
zomanie. 

Oxford & New Haven Telephone Com- 
pany, Oxford. 

Signalphone Company, Milwaukee. 

The secretary read his report for the 
year showing the continued rapid growth 
of the independent telephone business in 
the state, and of the association which 
now comprises sixty-four active and 
twenty-five associate members, embracing, 
approximately, three-fourths of the in- 
dependent telephone interests of Wiscon- 
sin. During the past two years ninety 
new telephone companics were incorpo- 
rated in the state, with one and one-half 
millions of capital; and to-day there are 
in Wisconsin 250 independent telephone 
companies with an investment of three and 
one-half millions, with 1.200 toll stations, 
350 exchanges and 35,000 subscribers, of 
Which number about 8,000 are rural sub- 
seribers. 

Mr. Harper urged the adoption of a de- 
sign to advertise local and long-distance 
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toll stations and that the association se- 
cure a supply of such designs and sell 
them to the members, and such motion 
was adopted. The motion was made and 
carried that a committee be appointed to 
interest the citizens of Milwaukee in se- 
curing the installation of an independent 
exchange in the city and the following 
were appointed: Messrs. Alfred Weller, 
A. B. Ferdinand and Wilmer Seig. 

On motion the following officers were 
elected for the ensuing year: 

Richard Valentine, Janesville, president. 

H. G. Slater, Waupaca, vice-president. 

H. C. Winter, Madison, secretary and 
treasurer. 

Members of the executive committee: 
C. W. Twining, Monroe; G. Huette, She- 
boygan; J. C. Harper, Madison; W. F. 
Goodrich, La Crosse; Julius Thielman, 
Merrill; John M. Baer, Appleton; E. A. 
Miller, Hixton, and J. C. Crowley, West 
Superior. 

It was moved and adopted that the next 
annual convention be held in the city of 
Milwaukee, February 9 and 10, 1905. 


EXHIBITORS AND REPRESENTATIVES. 


Adjustaphone Company. 

American Electric Telephone Company 
—C. P. Garst. 

J. Andrae & Sons Company—Herman 
Andrae, J. C. Schmidtbauer, A. E. 
Stadelbauer. 

Automatic Electric Company—H. S. 
Durant, A. G. Rousseau. 

F. Bissell Company—M. S. Walker. 

Central Electric Company—W. W. 
Geisse, J. W. Mason. 

Electric Appliance Company—sS. A. 
Dinsmore, J. B. McMullen. 

Electrice Supply Company—L. W. 
Burch. 

Elliott Addressing Machine Company 
—R. St. John. 

Eureka Electric 
Rosenow. 

Fulmer Lumber Company—D. M. 
Fulmer. 

Green Telephone and Electric Com- 
panyv—F. J. Whittemore. 

Holtzer-Cabot Company—K. R. Hard- 
ing. 
Ilinois 
Bacon. 

International Telephone Supply Com- 
pany—H. H. Davenport. 

Kellogg Switchboard and Supply Com- 


Company—Herbert 


Electrice 


Company—C. W. 


.pany—F. E. Rotchka, W. B. Hind. 


Miller Anchor Company—G. H. Miller. 

Monarch Telephone Manufacturing 
Company—E. E. Yaxlev. W. H. Trim. 

Nordstrom Lockout Telephone Manu- 
facturing Company—William Herron. 

J. A. Roebling’s Sons Company— 
W. H. Slingluff, Bond Wisler. 

Signalphone Company—A. D. Weller. 

Standard Telephone and Electrice Com- 
panv—J. H. Parish, W. A. Taylor. 

Sterling Electric Company—W. E. 
Doolittle. 

Stromberg-Carlson Telephone Manu- 
facturing Company—Don C. Gould, H. A. 
Jones. 

Vought-Berger Company—M. I. Ber- 
ger, D. W. Campbell, A. Meinama. 


302 


Electrical Patents. 


The General Electric Company is the 
assignee of a patent recently obtained by 
Mr. Edward M. Hewlett, of Schenectady, 
N. Y., on means for controlling electric 
boosters. In operating constant-potential 
systems it is frequently desirable to raise 
the potential on particular feeders either 
to compensate for an excessive drop due 
to the length of the feeder or for greater 
than normal drop due to temporary or 
periodical increase of load. For this pur- 
pose devices known as “boosters” are em- 
ployed, by means of which the potential 
of the main generator need not be raised 
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above a point which is sufficient for the 
main bus-bars which supply the system. 
Mr. Hewlett’s invention relates to a 
system of this kind in which the boosters 
are driven by electric motors supplied 
from the distributing bus-bars. In such 
an organization if by reason of an over- 
load or any other cause the fuse or auto- 
matic circuit-breaker controlling the motor 
circuit be blown, the booster, being con- 
nected with the bus-bars through the 
feeder, will operate as a series motor, 
rapidly accelerating in speed until it is 
torn apart by centrifugal force. It is 
the design of this invention to prevent 
such a consequence. Provision is made 
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for automatically disconnecting the booster 
from circuit when the motor is cut out. 
The invention may be carried out in a 
variety of ways. One which has been 
employed in practice successfully consiste 
in including in the booster circuit an auto- 
matic circuit-breaker provided with an 
auxiliary tripping coil energized or con- 
trolled by a local battery circuit closed 
when the motor circuit-breaker is tripped. 

Mr. Adolf J. Marschall, of Little Falls, 
N. Y., is the inventor of an exciting com- 
pound for batteries, which is especially 
applicable to so-called “dry” batteries, 
but may be used for wet cells as well. In 
carrying out the invention a liquid is em- 
ployed which consists of an aqueous s0- 
lution of zinc chloride, (ZnCl,) with an 
addition of ammonium chloride (NH,CI), 
the proportion of ammonium chloride 
being small as compared with the pro- 
portions hitherto employed in similar 
mixtures. By thus changing the propor- 
tions the life of the cell, it is claimed, is 
materially increased by diminishing the 
destructive local action. The best results 
so far have been obtained with a liquid 
composed as follows: water, one hundred 
parts, by weight; zinc chloride (ZnCl), 
eighty parts; ammonium chloride 
(NH,Cl), six parts. The water and the 
zine chloride form a solution of the 
specific gravity of 1.47. Experiments 
have shown, it is stated, that satisfactory 


results are obtained with even thirty to ° 


forty parts of zine chloride to one hun- 
dred parte of water and from one to ten 
parts of ammonium chloride. However, it 
seems that the solution containing a 


higher proportion of zinc chloride gives 


the cells better keeping qualities. 

An electric circuit-closer and breaker 
has been invented by Mr. Thomas H. 
McQuown, of Biggsville, Ill., the inven- 
tion consisting in a mechanism compris- 
ing a movable part, preferably clock-con- 
trolled and operated, and two other 
movable parts moved one in advance of 
the other by the uniform motion of the 
first movable part to connect the electric 
contact points only in the interval be- 
tween the movement of the last two mov- 
able parts.. In the embodiment of the 
invention, a cam-wheel is employed which 
may be rotated by a clock of any suitable 
construction and may be carried on the 
second-hand shaft, revolving once in a 
minute. This cam-wheel has one or more 
projections similar to the teeth of a 
ratchet-wheel. These are four in num- 
ber and are spaced to correspond to inter- 
vals of fifteen seconds apart. Two pivoted 
lever arms close the circuit by connecting 
the contact points when in the revolution 
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of the cam-wheel the end of one lever 
arm drops from one of the projections 
and before the end of the other (which is 
slightly longer than the first) has 
fallen from the projection. As soon 
as the first lever arm has dropped 
from the projection, the contact points 
are again separated, so that the circuit is 
closed only during the interval between 
the falling of one lever arm and the fall- 
ing of the other from the same projection, 
which occurs once every fifteen seconds, 
the circuit being broken at all other times. 
To make the motion of these lever arms 
positive and quicker or to adapt them to 
other positions, they may be spring- 
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pressed instead of falling by the force of 
gravity. In order to regulate the length 
of the contact of the points, one of the 
lever arms is pivoted on a lever, fulcrumed 
on the frame of the mechanism, so that 
by slightly turning the lever the length 
of time between the falling of one lever 
arm and the falling of the other from one 
of the projections of the cam-wheel may 
be increased or diminished. 

An improved transmitter in which a 
wide variation of pressure among the 
carbon granules is obtained, and in which 
the carbon granules are maintained in a 
sensitive and separated condition, has 
been invented by Ernest E. Yaxley, of 
Chicago, Ill., who has assigned the patent 
obtained thereon to American Electric 
Telephone Company, of the same place. 
The invention comprises a transmitter of 
substantially the usual form in which 
granules of the carbon are firmly attached 
to the inner surface of an electrode, 
preferably the diaphragm. ‘The back 
electrode is provided with concentric 
rings into which the carbon grains wedge 
to make good contact therewith. The ad- 
justing screw in the back hub is locked 
in place and in addition is so formed that 
it is impossible to grasp it with pliers 
with sufficient force to break the locking 
means or move it. In the embodiment of 
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the invention the transmitter comprises a 
mouthpiece, secured to the front casing, a 
perforated web being held between them 
and the front casing, and the front casing 
being secured to the rear or back casing 
by screws threaded into a flange thereon. 
A hub or sleeve is fixed centrally to the 
back face of the case, by which it is se- 
cured to the transmitter arms and forms 
one terminal of the circuit through the 
transmitter head. The diaphragm fits 
snugly within the annular flange, a ring 
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or washer of paper or other suitable ma- 
terial being placed at the edge of the 
diaphragm between it and the adjacent 
portion of the front casing. Springs 
carried by posts secured to the underside 
of the back case bear with their curved 
double ends upon the edge of the 
diaphragm to hold it snugly against the 
ring or washer and to complete the elec- 
tric circuit therethrough. A cup-shaped 
back electrode, having preferably concen- 
tric grooves, is supported in the rear of 
the diaphragm in a supporting disc suit- 
ably spun or hollowed out to seat the elec- 
trode therein and is firmly secured to an 
adjusting screw which is adjustably held 
in an insulating sleeve secured in the hub 
by a pin. The forward end of this screw 
is reduced or shouldered and passes 
through a small hole in the stationary 
electrode and is spun or riveted over to 
secure the two together. The edge of the 
plate or disc which extends outwardly 
forms an annular flange about the elec- 
trode on which is carried a ring or strip 
of felt, plush or other suitable material, 
and which bears lightly against the inner 
` face of the diaphragm. The edge of the 
electrode is grooved or shouldered to pro- 
vide a seat for the edge of a perforated 
plate or disc, the perforations being large 
enough for the carbon granules to pass 
therethrough. The space between the 
inner face of the diaphragm and the front 
or grooved face of the stationary electrode 
and within the ring is filled with granular 
carbon, which is thus on both sides 
of the. perforated plate. To the inner 
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surface of the diaphragm and within the 
limits of the ring is secured a layer of 
carbon granules, preferably by means of 
a cement of high conductivity so as not 
to increase the resistance to the passage 
of the electric current. By this arrange- 
ment the variable resistance surfaces or 
variable pressure surfaces or contact is 
confined to the carbon itself, as there is 
no change of intimacy of contact between 
the carbon and the metallic diaphragm 
or the electrode so coated, but only among 
the granules themselves, and in the case 
of the rear or stationary electrode the 
action is similar, for the granules wedge 
into the rectangular concentric grooves 
and are held thereby. The perforated 
diaphragm serves to not only increase the 
action surface of the stationary electrode, 
but to keep the carbon loose and in a 
sensitive state. Various changes and 
modifications may be made in this inven- 
tion, if desired. 

Improvements in methods of regulating 
electric circuits have been invented by Mr. 
Malcolm H. Baker, of East Liberty, Pa., 
who has assigned the patent obtained on 
the improvements to the Westinghouse 
Electric and Manufacturing Company. 
In former patente obtained by Mr. Baker 
he has shown and described a variety of 
devices whereby a mechanical force is op- 
posed to the pull of a reactance coil, the 
force and magnetic pull being so corre- 
lated that the choking effect of the coil 
varies automatically to compensate for 
changes in the resistance of the circuit. 
He has shown a method whereby the re- 
sults are accomplished through the medi- 
um of a counterweight acting against the 
moving part of a reactance device, the 
moving part and the counterweight being 
attached to opposite ends of a pivoted lever 
having a critical angle whereby the varying 
effects of the weight and the magnetic 
pull of the coil cause varying choking 
effects which are adapted to maintain the 
current in the circuit constant. It is 


arranged in series with the translating - 


devices in the circuit which it is intended 
to control and operate through a certain 
range of action to maintain the current 
constant. In passing from the position 
of no load to the position of full load, 
Mr. Baker has devised several methods of 
automatically securing the necessary in- 
crease in compensating value, such meth- 
ods being mainly mechanical in their na- 
ture. The present invention aims to ac- 
complish the same results by means that 
are mainly electrical, while at the same 
time the action is such as to gradually 
remove any resistance of the compensating 
coil from the circuit in passing from no 
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load to full load. The means by which 
this is accomplished comprises an auxiliary 
coil electrically opposing the original regu- 
lator coil, the auxiliary coil being fixed 
and the regulator coil being adapted to 
surround the auxiliary coil on a fully load- 
ed circuit. The auxiliary coil is arranged 
in line with the stationary core of the 
reactance device or in line with a portion 
of the core, so that as the moving coil 
begins to separate itself from the core 
when the resistance of the circuit is in- 
creased by the switching in of a translat- 
ing device, it also begins to encircle more 
and more the auxiliary coil which is elec- 
trically opposed to it. The two coils are 
arranged in series with each other and 
with the translating devices in the elec- 
tric circuit. When the two coils are apart 
from each other under a condition of no 
load in the circuit, the resistance of the 
two coils is included in the circuit as an 
element of the total resistance. When. 
however, the coils begin to approach and 
the moving coil begins to encircle the 
stationary coil, the differential relations 
of the coils are varied until at the posi- 
tion of full load the opposing inductiona 
of the coils substantially cancel each other. 
During this movement, the counteraction 
exercised upon the moving coil is not sim- 
ply the counteraction of the weight op- 
posed to the coil, but it includes also the 
repulsion effect of one coil upon the other. 
In carrying out the present invention, an 
electric circuit is employed including 
translating devices in the form of arc 
lamps in series with each other. In the 
same circuit are a regulator coil and an 
auxiliary coil, the former being suspend- 
ed, so as to surround the latter and also 
to surround a magnetic core constructed 
of laminated iron. The coils are in series 
with each other and are wound so as to 
be electrically opposed to each other. The 
coil is suspended upon a frame which is 
itself swiveled or pivoted to one end of a 
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lever, having a weight attached to ita re- 
mote end. The lever is pivoted at the 
top of a standard which is supported like 
the core upon a suitable base. It will be 
observed that the lever extends in different 
directions on opposite sides of its pivot 
—that is to say, it is bent out of a straight 
line. The lever is provided with a “criti- 
cal angle,” whereby the effect of the coun- 
terbalance between the weight and the 
moving will be such as to maintain the 
current in the circuit practically constant. 
The auxiliary coil may be supported in 
a fixed position by any suitable means, 
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The Employment of Water Power to Provide 
Electrical Energy for Use on Farms. 

The French minister of agriculture has 
issued recently a circular relative to the 
employment of water power for the pur- 
pose of securing electric energy to be used 
in farming. There exist in France many 
small water powers undeveloped, or which 
have been developed and abandoned be- 
cause the small industries formerly oper- 
ated by hydraulic power have been unable 
to compete with a large modern factory. 
In many cases the dam still exists in fair 
condition, and this circular discusses the 
advisability of utilizing this to supply 
electrical energy for power and lighting 
purposes on farms in the neighboring dis- 
tricts. In many of the cases where a dam 
does not already exist, it would seem ad- 
visable to develop the power for this use. 
Even in the low country, where high falls 
do not exist, there is still considerable 
power going to waste on rivers which are 
not navigable or which are no longer used 
for this purpose. In such cases a dam 
could be erected and power developed 
without interfering with other industries. 
The commissioners suggest that where 
one individual is not able to undertake 
the work alone, a company be formed; 
and consider the advisability of having 
the French Government assist in this 
work.—Translated and abstracted from 
the Revue Pratique de Il#lectricité 
(Paris), January 20. 

a 
The Great Northern & City Railway. 

This railway runs on what is practically 
a straight line from Finsbury Park to 
Moorgate street, and an extension has just 
been begun to Lothbury. When the line 
was first projected, it was intended to 
run the rolling stock to the Great North- 
ern tracks at Drayton Park, where it now 
emerges from the tunnels, but this was 
found inexpedient and almost impossible, 
owing to the capacity of the Finsbury 
Park station being taxed already to its 
utmost. It was therefore decided to carry 
the new line underground all the way to 
Finsbury Park. This has been done, but 
the work was difficult, as it had to be car- 
ried out under the main line tracks with- 
out interfering with traffic. The result 
is that heavy Great Northern express 
trains, traveling at high speeds, pass over 
subways, offices and elevators, within two 
or three feet of the heads of the passen- 
gers. The excavation work was hazardous, 
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owing to the nature of the material which 
had been used for the original permanent 
way. The variable headway was too small 
to allow of the use of electric elevators, 
and hydraulic elevators were adopted, the 
necessary water for their operation being 
pumped electrically. The site secured for 
the power-house represented some engi- 
neering difficulties, as it was of an awk- 
ward shape. This station contains four 
1,250-horse-power cross-compound Mus- 
grave engines, running at 100 revolutions 
per minute. The generator armature is 
mounted upon the engine shaft. The sta- 
tion has a comnlete coal-handling equip- 
ment, and is lighted by incandescent 
lamps, in some places five 108-volt lamps 
being connected in series. At other points 
three 185-volt lamps in series are used, 
this arrangement allowing three lamps in- 
stead of five to be used. The conductor 
rails are channel bars, there being one 
for the outgoing and one for the return 
current. The cars are equipped with the 
multiple unit control system, the con- 
tactors being placed in a small compart- 
ment opposite the motorman’s cab. This 
arrangement was found necessary, as the 
position of the conductor rails made it 
impossible to place the contactors under 
the cars.—A bstracted from the Electrician 
(London), January 29. 


A 


The Radiation from an Electron Describing 
a Circular Orbit. 

This communication from Mr. Oliver 
Heaviside gives the complete formula for 
the radiation from an electron. This is 
derived from the general formula pre- 
viously given by the author. He then dis- 
cusses the supposed nature of the X-rays. 
Reentgen suggested a longitudinal ether 
disturbance. This has not found favor, 
because it requires a new theory of elec- 
tricity. Schuster suggested very rapid 
vibrations. This is tenable, because in 
the inside of an atom rudimentary calcu- 
lations show that vibrations much more 
frequent than light are easily possible 
with revolving electrons. Stokes sug- 
gested collisional pulses. This is tenable, 
too, for collisions must produce electro- 
magnetic pulses. The author believes 
that X-rays are mixed Stokes pulses and 
Schuster vibrations, the latter arising 
from the atoms of the body struck. A 
pulse differs from a continued vibration, 
but may be analyzed into the sum of 
various sorts of continued vibrations. 


There ought, then, to be a physical differ- 
ence between the effects of collisional 
pulses and continued very rapid vibra- 
tions. Apart from the emission of elec- 
trons and matter, there might be six sorts 
of radiation, at least, say light vibrations, 
below light, above light, collisional pulses, 
cometary pulses, and possibly periodic 
pulses. There is still a great deal to be 
found out in the relations of electricity 
to matter. There is also sometimes a 
good deal of misconception as to the re- 
lations of theory to fact. A pure dynami- 
cal theory of electricity, like Maxwell’s, 
can give no information about the con- 
nection between electricity and matter. 
Though theory can not predict facts not 
contained in it, it is useful as a guide in 
forming hypotheses to account for the 
new facts, for it is no use flying in the face 
of solid theory. Whether the solid theory 
itself will need to be altered remains yet 
to be seen. The author sees no sign of it, 
though he does not believe the etherial 
theory is complete.—Abstracted from 
Nature (London), January 28. 
A 
The Development of the Tangential Water- 
Wheel. 

But a few years ago the impulse 
water-wheel was a small machine, but its 
adaptation to driving electric generators 
has caused a rapid development, so that 
to-day there are impulse wheels of extra- 
ordinary size, as to their dimensions and 
their output. There is a wheel twenty- 
two feet in diameter driving an air com- 
pressor at the Alaska Gold Mining Com- 
pany’s plant, and within a few months 
a wheel is to be started which from a sin- 
gle jet of water will develop 7,500 horse- 
power. The type of construction adopted 
for these enormous units is described criti- 
cally by Mr. H. Homberger. Whereas as 
late as 1895 a head of 775 feet was con- 
sidered excessive, with a peripheral speed 
of 6,210 feet per minute, a year ago a 
plant was started in California where 
four 750-kilowatt generators are directly 
connected to tangential wheels running 
under a head of over 1,900 feet, with a 
peripheral velocity of 9,700 feet per min- 
ute. To increase the power of the tangen- 
tial wheel operating under a fixed head, 
the simplest way is to increase the size 
of the jet of water. Until recently design- 
ers were afraid to go beyond a diameter 
of about four inches. When this was 
reached they adopted the expedient of 
adding additional nozzles. This practice 
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is objectionable, as the two nozzles and the 
additional curvature necessary make this 
efficiency for one larger nozzle. Lately 
single-jet wheels have been adopted, with 
jets as large as seven and one-quarter 
inches in diameter. If a smaller size of 
jet is desirable, it is better practice to 
adopt two jets driving two independent 
wheels upon the same shaft. The author 
criticises the use of the receiver at the 
end of a pipe line, where the pipe is ex- 
panded before reaching the nozzles. This 
receiver is more expensive than the ordi- 
nary pipe, as it is larger and must be of 
heavier material, and as it also decreases 
the rate of the flow of water. As a rule, 
the larger the power plant the higher 
the velocity in supply pipes. Methods of 
governing consist of deflecting nozzles and 
needle valves. The necdle valve allows 
the diameter of the jet of water to be 
regulated, maintaining the cylindrjcal 
orifice and the solid jet. It has been 
found highly efficient, and when used 
in connection with a deflecting nozzle 
saves water and gives good regulation.— 
Abstracted from the Journal of Elec- 
tricity, Power and Gas (San Francisco), 
January. 
A 


The Single-Phase Series Motor in Its Rela- 
tion to Existing Railway System. 

In the opinion of Mr. C. F. Scott, the 
use of the single-phase series motor will 
eliminate the weakest element in our pres- 
ent traction system, that is, the rotary con- 
verter substation. The single-phase sys- 
tem has in it the elements for the develop- 
ment and extension of railway work which 
may far surpass the impetus given by the 
rotary converter. It should be noted that 
the new apparatus is not revolutionary, as 
the best elements of the old system may 
be retained, and the new motors may fre- 
quently be adapted to old systems. The 
important elements in the present system 
which require attention in connection with 
the single-phase motor are the ability of 
the motor to operate normally on twenty- 
five cycles, and temporarilv on 500 volts, 
direct current. It has been found that 
large as well as small motors may be 
operated on twenty-five cycles. The fre- 
quency first adopted was sixteen and two- 
third cycles, and experience gained with 
the first motors has led to the successful 
design of the twenty-five-cycle motor 
which makes it possible to retain the pres- 
ent alternators. In fact, this machine may 
be used by supplying alternating current 
to the cars equipped with the new motor, 
and supplying direct current through the 
rotary converters to the old cars. The 
several circuits of a polyphase alternator 


ELECTRICAL REVIEW 


may supply current to different sections 
of a system, each of which operates single- 
phase motors. As these motors will oper- 
ate on 500 volts, direct current, the new 
equipment may be selected for extensions 
to present systems, and single-phase cur- 
rent supplied from the station generator. 
The new equipment will be able to operate 
over the old lines on direct current when 
necessary. The single-phase series motors 
are normally wound for 250 volts, and are 
suitable.for operating two in series on a 
500-volt direct-current circuit. Under 
this condition it will be necessary either 
to employ a rheostatic form of control, 
or to place four motors on each car, in 
order to secure series parallel control. If 
the car is arranged to operate either upon 
alternating or direct current, this will gen- 
erally prevent the use of variable voltage 
control, on account of weight, cost and 
complication of the double system. This 
will not be serious if there are but few 
stops on the alternating-current section. 
A study of the savings to be secured by 
the new system, in eliminating rotary con- 
verters, reducing the cost of feeder cir- 
cuits, and the gain in efficiency, presents 
sufficient reasons why those who are about 
to purchase motors for their existing sys- 
tems should give careful consideration to 
the desirability of purchasing the alter- 
nating-current motor for use om the ex- 
isting direct-current circuits, as their in- 
stallation provides the way for a ready 
change of system in the future.—A bstract- 


ed from the Electric Club Journal (Pitts- 


burg), February. 


The Jungner Alkaline Cell. 

In this excellent series of battery notes, 
Mr. H. L. Joly gives some particulars of 
the Jungner cell. Jungner’s first attempts 
were directed toward the zinc-potash- 
nickel modification of the Lalande-Chaper- 
on cell. This was rendered useless by 
local action in the zine electrode. The 
inventor then tried iron mixed with cop- 
per oxide for the negative electrode. The 
positive was either nickel, silver, copper 
or manganese, caustic potash being al- 
ways the electrolyte. Cadmium was tried, 
without any success. In 1896 Joly patent- 
ed a design of electrode in which the active 
material is enclosed in a metallic pocket, 
perforated with numerous holes. The 
nickel cell was patented in 1899, stress 
being laid upon the stability of the elec- 
trolyte. A cadmium-silver cell, construct- 
ed in 1899, met with some success. Two 
automobile runs of some ninety-three miles 
were made. The cells, however, wete 
unable to repeat this performance, owing 
to the deposition of silver on the sepa- 
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rators, resulting in a short-circuit. The 
cell was also expensive. The nickel-iron 
cell is now being manufactured by the 
Jungner Akkumulatoren Aktiebolaget. In 
the construction of the Jungner plates, 
sheet steel two millimetres thick, nickel- 
plated and perforated, with the burrs re- 
tained, is folded on itself so as to form 
pockets. The sheet is left solid where 
folded. Several such pockets are placed 
side by side and clipped top and bottom 
by nickeled steel bands, which may be 
soldered. The cell, as at present con- 
structed, contains five positive nickel 
plates and four negative iron plates. Its 
dimensions are 300 by 84 by 74 milli- 
metres (12 by 3.4 by 3 inches), and its 
total weight is 3.1 grammes (6.8 
pounds). The discharge at sixty-five am- 
peres gives a capacity of 130 ampere-hours, 
with an average voltage of 1.16. Jung- 
ner has succeeded in oxidizing the metals 
by the Plante process, in a solution of 
potash, so that this mode of manufacture 
will prove cheaper than the purely chemi- 
cal method. The cell tested by M. U. 
Schoop contained five positives and four 
negatives. The weight of the plates be- 
ing two and one-half pounds, and that of 
the electrolyte being 1.10 pounds, gave, 
at a twenty-ampere rate of discharge, 
thirty ampere-hours or 30.9 watt-hours. 
At a ten-ampere rate the output was 
39.5 ampere-hours, corresponding to 44.- 
24 watt-hours. At a oneampere rate 
the capacity was forty-eight ampere-hours 
and 57.6 watt-hours. Schoop and Joly 
have succeeded in making a gelatinous 
alkaline electrolyte. The nickel electrode 
is thought to be more expensive than the 
positive of a lead cell, but the iron plate 
should be cheaper than the lead negative. 
—Abstracted from the Electrochemtst and 
Metallurgtst (London), January. 


Atmospheric Electricity. 

In a communication to Nature, Sir 
Oliver Lodge comments upon the sug- 
gestion made by Mr. George Simpson, 
who pointed out that the sun’s @ rays 
would be stopped in the upper atmos- 
phere, whereas the 8 rays would penetrate 
much further. It should also be noticed 
that an energetic separation of these 
oppositely charged rays would be effected 
by the earth’s magnetic field, the nega- 
tive being conveyed toward the poles, and 
the positive remaining near the tropica, 
along with maximum sunshine. Conse- 
quently, quadrantal earth currents would 
be generated, and likewise a Leyden jar 
action would be set up in a tropical region 
of the lower atmosphere, sufficient to ac- 
count for prevalent tropical thunder- 
storms. Some magnetic perturbations 
could also be accounted for. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


“Ideal” Electrical Machinery. 

The Ideal Electric and Manufacturing 
Company, of Mansfield, Ohio, has recent- 
ly placed on the market a complete line 
of “Ideal” electrical machinery embrac- 
ing a line of elevator and hoist motors and 
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controllers, a line of universal motors, 
which we illustrate with this article, and 
a complete line of belted and engine-type 
dynamos and generators in sizes up to 150 
horse-power. 


‘“ DEAL” ELEVATOR MOTOR. 


This company, while apparently new in 
the field, is backed by men of long years 
of experience in the design and manufac- 
ture of electrical machinery. In its shops 
at Mansfield it is using individual motor 
drive applied to modern machine tool 


equipment, and already the demand for its 
machines has forced and made necessary 
increased facilities, and a large new brick 
building with three floors is under way. 
This will be ready for occupancy early 
in the spring. It is the intention of the 
company to work into 
larger units as soon as 
the proper facilities 
can be provided. 

The line of motors 
illustrated herewith is 
known as its type R 
and ranges in capacity 
from two to thirty-five 
horse-power. These ma- 
chines are made in 
three styles, open, semi- 
enclosed and enclosed, 
and can be used for 
belting, coupling or 
gearing to the driven 
machine or shaft and 
mounted on the wall, 


floor or ceiling; the mounting can 
also be changed at the convenience of the 
user. The design is one that will appeal 
largely to power users as a machine for 
general service where a reliable, strong, 


efficient and durable machine is required. 


The armature core discs are made of very 
thin gauge of the very best quality of 
armature sheets, reannealed after being 
punched and coated with an insulating 
compound. They are built up directly on 
the shaft and provided with ventilating 
openings parallel to the shaft through 
which air can pass to the ventilating ducts 
between the discs and outer ribbed flange, 
providing thorough ventilation through 
the entire core and windings. The wind- 
ing consists of form-wound coils, the 
smaller armatures being wound with round 
wire and the larger ones with flat copper 
strip; they are independently and care- 
fully insulated, dipped in a special insulat- 
ing compound and thoroughly baked be- 
fore being put in place on the armature 
core. Surface bands are used to retain 
the coils in the slots. The commutators 
are made from rolled copper bars which 


are insulated from each other with the 
best grade of amber mica segments. The 
segments are of unusual length and depth, 
allowing an ample margin for wear and 
ensuring cool and sparkless commutation. 
The flanges are of cast iron of ample 
proportion and are insulated from the 
segments with solid V rings. The com- 
mutators are easily removed from the 
armature shaft. Exceptional care has been 
used in the design of the mechanical feat- 
ures, as rigid construction is an important 
factor in a satisfactory performance of 
this part of the machine. The brush- 
holders are clamped on the stems close 
up to the point of brush contact, the 
brushes being of the best grade of compo- 
sition graphite and carbon and are fed 
toward the commutator through a wire 
trough in the face of the holder. The 
brushes are held firmly against the face- 
plate by means of a flat phosphor-bronze 
spring, brush tension being provided by 
means of a finger actuated by an ad- 


ARMATURE OF ‘‘ IDEAL” MOTOR. 


justable spring. The holder is very sim- 
ple in design, aside from being reliable 
in its operation. ‘The brushes operate 
without vibration, the machines are prac- 
tically noiseless. The brush-holder stems 
to which the holders are fastened are care- 
fully insulated from the rocker arm and 


are secured there in position. The 
brushes can be readily and inde- 
pendently adjusted and any brush 


can be quickly removed while the motor is 
in operation. The brush contact area is 
in all cases ample for the current to the 
armature, the current density being very 
low and at the same time consistent with 
economical design. After the brushes are 
properly set no shifting is required and. 
the motor operates without noise and 
sparks. This line of machines is designed 
to operate at their full rated capacities 
without the temperature of the armature 
or field windings rising more than thirty 
degrees centigrade and to operate at an 
overload of twenty-five per cent for a peri- 
od of two hours and fifty per cent overload 
for two to three minutes without injurious 
heating or sparking. 
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A New Carbon Break Circuit- 
Breaker. 

Since the introduction of circuit-break- 
ers for the purpose of automatically in- 
terrupting currents at any predetermined 
point, manufacturers of electrical appa- 
ratus have been constantly engaged in an 
effort to produce appliances which will 
break abnormal currents with the great- 
est degree of regularity of action, and the 
least damage to the breaking device. 

Various means have been employed for 
minimizing the effect of the final arc since 
the introduction by the Westinghouse 
Electric and Manufacturing Company of 
the first circuit-breaker in which the cur- 
rent was shunted from the main contacts 
to renewable carbon arcing tips and there 
broken without injury to the current- 
carrying portions of the appliance. 

The original circuit-breaker of this 
type, now known as the Westinghouse 
type A, has two breaking points. Soon 
after its introduction the Westinghouse 
company evolved and placed upon the 
market the single break, or brush type, 
of circuit-breaker as exemplified by its 
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DovuBLE-PoLE, CARBON BREAK CIRCUIT- 
BREAKER. 


present types B and C, in both of which 
carbon-arcing tips are used. This con- 
stru ction, also, has come into general use, 
and in various forms is found in the de- 
vices offered by the different manufac- 
turers. 

The constantly growing demand for a 


ELECTRICAL REVIEW 


high-grade automatic circuit-breaker to 
be sold at a popular price led to a still 
further development of existing types, and 
as a result the type D circuit-breaker has 
made its appearance. In this device the 
current is shunted to carbon-arcing tips 
and there ruptured as in the original 
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SINGLE-POLE, CARBON BREAK CIRCUIT- 
BREAKER. 


Westinghouse type A, and the single break 
is used as in the Westinghouse types B 
and C, the construction being such as to 
gain the highest degree of efficiency from 
these and the other features employed. 
The type D circuit-breaker is designed 
for use upon circuits not exceeding 250 
volts. Its distinguishing feature is the 
simplicity of its construction. As will be 
noted from the illustrations, there is no 
complicated or hidden mechanism, the en- 
tire device being open to inspection.. It 
is small and compact, and thus occupies 
but little space. There are but few parts, 
and the most of these are made from 
punchings, combining strength, lightness 
and smoothly finished surfaces at a cost 
which enables the maker to adopt popular 
prices. There are no springs to get out 
of order, the only thing of this kind be- 
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ing the flat strip which carries the carbon- 
arcing tip and which also serves to throw 
back the movable arm when the breaker 
is opened. All screws are locked and the 
adjustraents are few and permanent. 

The movable contact is a laminated 
brush made from the best leaf copper and 
protected by a copper shunt, and so ar- 
ranged that when the breaker is opened 
the current is shunted to the carbon above. 
The are occurs when the final break is 
made on the carbons, the construction of 
the contacts aiding the natural tendency 
of the arc to rise and preventing it from 
being communicated to the other live 
parts. Flexible braided leads carry the 
current from the movable contact brush to 
the terminal, thus reducing the number 
of movable current-carrying contacts to a 
minimum. ‘The temperature rise of the 
contacts is, in consequence, never over 
twenty degrees centigrade with a normal 
current. 

The baie mechanism is simple. 
The current passes through a coil through 
which is thrust one pole of a laminated 
iron horseshoe electromagnet. The arma- 
ture is attached to the other pole of the 
magnet, and is so placed that a current 
sufficiently strong will draw up the free 
end of the armature, a movable counter- 
poise serving to vary the amount of cur- 
rent required. When the armature is 
drawn up, contact points attached to it 
strike the toggle joints which hold the 
breaker closed and the circuit is opened. 
If desired, it can be opened by hand at 
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DoUBLE-POLE, CARBON BREAK CIRCUIT- 
‘BREAKER. 


any time, in the same manner as an ordi- 
nary switch. The type D circuit-breaker 
is made with one, two, three or four poles, 
thus covering all the requirements for 
alternating-current and direct-current 
circuits. 

The single-pole breaker i is recommended 
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for use upon motor or lighting circuits 
when a switch is used in series to com- 
plete the circuit after the breaker has been 
closed. The two-pole breaker is used to 
interrupt the current simultaneously in 
both wires of a two-wire circuit. The 
two poles are closed independently. A 
switch to complete the circuit is not nec- 
essary, as the tripping mechanism is so 
designed that a short-circuit or an over- 
load will cause the first pole closed to 
open immediately upon closing the other. 
This feature combines the functions of 
two devices at practically the cost of one 
with added convenience and saving of 
space. 

The three-pole circuit-breaker for use 
upon a three-wire direct-current or three- 
phase alternating-current circuit, and the 
four-pole circuit-breaker for two-phase 
alternating-current circuit are both so ar- 
ranged that the poles are closed at the 
same time by the same handle and tripped 
simultaneously, either by hand or by trip- 
ping coils. 

As regularly made, the type D circuit- 
breaker has front connections as shown, 
but when desired for switchboard mount- 
ing, a threaded copper stud for rear con- 
nections is substituted. It is neatly fin- 
ished in black oxide and presents an at- 
tractive appearance. 


aes ae i 
A Thirty-six-Inch Lathe Driven 
through an All-Geared Head. 

. Machine-tool builders are vying with 
each other in the production of motor- 
driven apparatus and the ingenuity of the 
engineer is given full scope in the plan- 
ning of ideas for better and better equip- 
ment. Starting with tools of modest aizes 
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an all-geared head, just built by the 
American Tool Works Company, of Cin- 
cinnati, Ohio. This method of drive is 
the one it has adopted for all of its tools 
driven by variable speed motors. The 
drive is a,very flexible one, since it is 
equally efficient with any type of variable 
speed motor. It supplements the speed 
variations obtainable through the motor 
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struction to be made of strong proportiona, 
and the mechanism and means of operat- 
ing it are naturally extremely simple. 
The four speeds are obtained through six 
gears only, arranged in series of three on 
two parallel shafts. A simple clutch and 
lever mechanism, conveniently located, 
permits of engaging the various trains of 
gears selectively. 


MOTOR AND DRIVING Gears, THIRTY-8IX-INCH LATHE. 


by four distinct fundamental geared 
speeds, arranged in geometrical progres- 
sion, and the gaps between these speeds 
can be filled in readily by taking advan- 
tage of the variation through the motor. 
The increments through this drive vary 
slightly, ten per cent variation being easily 


‘obtained. 


Through the triple gearing on this par- 
ticular lathe, the four-speed device acts 
independently on the spindle direct or on 


Turrety-six-INch LATHE, MOTOR DRIVEN. 


the efficacy of the motor drive has been 
recognized so quickly, that to-day it is 
being called upon for the heaviest service. 

The accompanying illustrations present 
a regular thirty-six-inch, heavy pattern, 
triple-geared lathe, motor driven through 


the spindle through face-plate, giving a 
range of eight fundamental geared speeds. 

This drive represents the highest per- 
fection in gear drives, as it requires fewer 
elements in its construction than any other 
similar device attaining the same end. This 
allows any details entering into the con- 


Another essential advantage of this 
drive lies in the fact that since the total 
variation through the motor ranges from 
2 to 3% to 1, smaller motors can be used 
in connection with this drive than in older 
types, where the back gear supplied but 
one change in gearing, and the remain- 
der of the variations came of necessity 
through the motor, in which case a total 
variation of seven to ten to 1 was re- 
quired. 

The motor used on this lathe shown in 
nine horse-power with 100 per cent speed 
variation through field, set on a sub- 
stantia] stand back of the head, and is 
connected to first work shaft through 
silent chain. The controlling mechanism 
for starting, stopping or reversing, also 
the means for ranging the speeds of the 
motor, i3 located conveniently at the right 
end of carriage. 

Aside from the all gear headstock, this 
lathe embodies all the features of merit 
found on the regular “American” lathe. 
The rapid-change gear mechanism pro- 
vides a range of thirty-six changes for 
feeding and screw cutting, each change in- 
stantly available while the machine is in 
full operation, and without removal of a 
single gear. The bed is of ita patent 
drop-V pattern, which gives two inches 
additional swing and throws additional 
metal into the bridge of the carriage. The 
lead screw is on the inside of the bed, 
thus bringing the pull directly under the 
cutting tool instead of through the apron, 
and obviating all torsional tendency by 
centralizing the strain. 
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Increase in Flywheel Accidents. 

The reports of flywheel accidents for 
the past month show an alarming increase 
not only in numbers but especially in loss 
of life and amount of property destroyed. 
The five most disastrous accidents foot up 
a total of six killed and fifteen injured 
and property damage valued at $75,000. 

A bursting flywheel not only converts 
the engine itself into a mass of scrap iron 
and destroys the building, but invariably 
does a vast amount of injury to expensive 
machinery, as in the case of the accident 
at the city lighting plant, Austin, Tex., 
. where a 3,000-light generator was de- 
stroyed, which necessitated cutting out 
several lighting circuits until repairs could 
be made and entailing a still greater hard- 
ship upon the company by decreased in- 
come. 

In all the accidents reported the gov- 
ernor belt either slipped or broke, or the 
sudden relief of the load caused the en- 
gine to speed up and the governor failed 
to respond. These accidents, as well as 
others, are the more to be regretted be- 
cause they could all have been prevented. 

The Monarch engine-stop and speed 
limit system made by the Consolidated 
Engine-Stop Company, of New York, 
supplements the governor and when that 
fails from any cause the Monarch speed 
limit automatically shuts down the en- 
gine. The company announces its en- 
dorsement and installation by such repre- 
sentative consulting engineers, lighting 
and railway companies as Stone & Web- 
ster; Westinghouse, Church, Kerr & Com- 
pany, Sanderson & Porter, Boston Ele- 
vated Railroad Company, Massachusetts 
Electric Companies, United Gas Improve- 
ment Company, Springfield Street Rail- 
way Company, Springfield & Eastern 
Street Railway Company, Albany & Hud- 
son Railroad Company, Cleveland Elec- 
tric Railway Company, Pennsylvania Rail- 
road Company, New York Central Rail- 
road Company, Charleston Consolidated 
Railway and Gas Company, Tacoma Rail- 
way and Power Company, Rhode Island 
Suburban Railway Company, Connecticut 
Railway and Lighting Company, Rock- 
ingham County Light and Power Com- 
pany, City and Suburban Railway Com- 
pany, Portland, Ore.; Terre Haute Street 
Railway Company, Denver Tramway Com- 
pany, Worcester & Southbridge Street 
Railway Company, Dayton, Springfield & 
Urbana Street Railway Company, and 
others, and such representative manufac- 
turing establishments as United States 
Steel Corporation, American Brass Com- 
pany, International Silver Company, 
United States Leather Company, B. B. & 
R. Knight, Providence, R. I.; United 
States Rubber Company, J. L. Mott Iron 
Works, in fact every industry is repre- 


sented among the users of the “Monarch” 
system. 


ELECTRICAL REVIEW 


A Ten-Ton Revolving Ingot Charg- 
ing Crane. 

In all large plants which are devoted 
to the wholesale manufacture of limited 
lines of work, new forms of special appa- 
ratus are continually being brought out 
with a view to increasing the producing 
capacity by developing the equipment fa- 
cilities to the highest possible degree. Es- 
pecially is this true of the steel industry. 
One of the latest improvements for use in 
this field pertains to the ingot handling 
and is illustrated herewith, being a revolv- 
ing ingot charging crane, installed in the 
A. & P. Roberts works of the American 
Bridge Company, by the Morgan Engi- 
neering Company, of Alliance, Ohio. For 
its operation, which is entirely electrical, 
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provided with a friction band brake con- 
trolled by a solenoid. Through two trains 
of spur and one of bevel gears the motor is 
connected to a pinion which meshes with 
a spur-gear band about the base of the 
turret. This motor, like all the others, 
also has a solenoid brake. The hoist is 
supported on steel balls rolling in 
grooves on the upper and lower members 
so that it may be easily revolved to any 
desired position, to allow the tongs, which 
are suspended from the hoist, to grasp an 
ingot at whatever angle it may. 
The main hoist motor is mounted 
above board in a compact manner 
and transmits power to the hoist 
through two reductions of spur gearing. 
In addition to the solenoid brake it has a 
mechanical load brake, which automatic- 
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A TEN-TON REVOLVING INGOT CHARGING CRANE. 


there are five Crocker-Wheeler K-type mo- 
tors, each serving a distinct purpose. One 
of forty-five horse-power drives the main 
hoist, one of twelve horse-power provides 
the trolley travel, and one of thirty horse- 
power the bridge travel. 

The bridge is of the usual type of con- 
struction common to traveling cranes, but 
the trolley, shown by itself in the accom- 
panying illustrations, is a radical depart- 
ure. The base of the trolley is a circular 
casting in one piece with and connecting 
the side frames which form the trolley 
trucks. On it is supported the mechanism 
for traveling the trolley and revolving the 
hoist. The former is driven through three 
reductions of spur gearing from the motor 
which is carried on the under side of the 
base, the opposite end of the motor being 


ally prevents the load from descending 
unless the motor is revolved in the lower- 
ing direction. By this arrangement all 
strain due to load is taken from the motor 
and the gears between the motor and the 
mechanical brake, except in the act of 
hoisting. The pawls working in the rat- 
chet of this brake are held out of con- 
tact during hoisting and are therefore 
noiseless. 

The electrical connections to the bridge 
and the trolley are made in the usual way 
through shoes sliding on bare copper trol- 
ley wires, and the connections to the hoist 
motor through the slip rings and brushes 
mounted overhead, as shown. 

All the movements of the crane and the 
manipulation of the trolley hoist are di- 
rected through controllers of the Crocker- 
Wheeler make, contained in the operator's 
cage, making it equally as manageable 
with the same amount of attendance as 
an ordinary traveling crane. 


l d Wi 
m TR iM . f 

JI Ln, A r @ E| 
ir N ie A 


VIQIIZEA DY 


310 


Vol. 44—No. 8 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


FORMAL ANNOUNCEMENT OF CHANGE OF NAME—Mr. H. 
H. Vreeland, president, issued the following on February 9: “To all 
concerned—By the authority of the Supreme Court of the State of 
New York, and with the approval of the Board of Railroad Commis- 
sioners of the State of New York, the Interurban Street Railway 
Company has this day changed its corporate name to New York City 
Railway Company.” 


INTERRUPTIONS TO CABLE SERVICE—The Commercial 
Cable Company is in receipt of the following Shanghai advices: 
“Russian administration notifies private telegrams over the Port 
Arthur cable can not be accepted. The Western Union’s central 
cable office is advised that telegrams of all kinds for Japan and 
Corea can now be forwarded by any route except the Great Northern. 
Senders should be advised that messages are only accepted at their 
risk. Messages for Japan are no longer restricted to Japanese, Eng- 
lish or French. Any language may now be used.” 


TO ISSUE $6,500,000 MORTGAGE—The board of directors of the 
United Traction Company, operating the traction system of Albany 
and Troy, has approved of a financial plan, the main feature of 
which is the issue of a mortgage for $6,500,000. The issue is to be 
used for the redemption of outstanding bonds of the subsidiary com- 
panies as they mature and to pay for improvements already made 
and in progress, while $1,339,000 is reserved for future extensions 
and betterments. Nine hundred thousand dollars in bonds will be 
offered for sale at this time. The Central Trust Company, of New 
York, is to be trustee under the mortgage. The plan contemplates, 
it is said, some extensions or consolidations with other roads in this 
vicinity, the exact nature of which it is impossible to learn at this 
time. . 


CAROLINA POWER PLANT—Headed by Whitney & Stephenson, 
the Pittsburg syndicate which has been for three years engaged in 
important development work in North Carolina, is about to under- 
take the construction of a large water power plant. The horse-power 
to be developed by the construction of two dams will be 46,000. The 
plan is made possible by the falls of the Yadkin river, about twenty- 
five miles from Salisbury, N. C., where a rapid fall of the river is 
found, the decline being about twenty-five feet to the mile, and at 
the “narrows” the river is compressed into a gorge with steep banks 
of solid rock. To make possible the carrying out of the plans the 
syndicate has purchased about 15,000 acres of land, which it now 
holds in fee simple. Already about $150,000 has been expended, and 
it is estimated that the total cost will approach $5,000,000. The com- 
pany expects to build an industrial] town of much importance, all 
the facilities needed being supplied with free sites for factories. 


EXTENSIVE IMPROVEMENTS FOR MILWAUKEE ROAD— 
Extensive improvements will be made by the Milwaukee Electric 
Railway and Light Company and the Milwaukee Light, Heat and 
Traction Company during this year. President John I. Beggs has 
returned from New York, where he has been attending the meeting 
of the board of directors, at which the plans for the coming season 
were considered. The following announcement has been made by 
Mr. Beggs: “Our board has approved of an expenditure of $2,000,- 
000 this year on the urban and interurban lines here. This money 
will be expended on the general office, central car house, and termi- 
nal station at Third and Sycamore streets; the addition to the Com- 
merce street power-house, the extension of the interurban line from 
Hale’s Corners to Muskego lakes, the building of the line from Wau- 
watosa to West Allis, the double tracking of our lines in certain 
places where there is but a single track at present, the placing of 
fifty new cars on the city lines, and twenty new trailers to be used 
on the interurban lines. We are going ahead with the northern half 
of the Commerce street power-house as soon as possible. We put in 
10,000 horse-power there last year and shall add 15,000 horse-power 
during the present season, making a total of 25,000 horse-power. 
Work on the general office building and central car house will be 
resumed as soon as the weather will permit. It will require about 


fifteen months to complete this building, which will be used as the 
terminal station for all the interurban lines. We shall run all the 
cars on the Racine, Waukesha, Muskego lakes, and all other inter- 
urban lines in there. The Hale’s Corners line will be extended from 
Muskego lakes as soon as the season opens, and work on the line 
from Wauwatosa to West Allis will be commenced as soon as they 
get through with the litigation.” 


ELECTRIC LIGHTING. 


CHENANGO FORKS, N. Y.—It has been voted to raise $4,500 
to complete the electric light system. 


DULUTH, MINN.—The village trustees of Koochiching have de- 
cided to install a municipal electric light plant. 


ST. PAUL, MINN.—The electric light plant at Fort Snelling has 
been completed and is now in operation. It cost $75,000. 


McoGREGOR, IOWA— The electric light plant, which was recently 
destroyed by fire, with a loss of $11,000, will be rebuilt. 


WALNUT, IOWA—The city council has adopted plans for a 
$14,000 electric light plant, work to begin as soon as possible. 


PENN YAN, N. Y.—The question of installing a municipal light- 
ing system is under advisement. The cost is estimated at about 
$20,000. 


FRENCHTOWN, N. J.—A company is being formed for the 
purpose of furnishing electric lights for streets, residences and 
business houses. 


JEFFERSON, GA.—H. W. Bell and Paul B. Matthews are consid- 
ering the advisability of establishing an electric light and water- 
works system for Jefferson. 


SEWARD, NEB.—The new electric light plant being put in by 
the city will soon be ready for operation. Power will be furnished 
from the boilers of the water plant. 


CORONA, CAL.—The Corona Gas and Electric Company will run 
a three-mile transmission line to the Auburndale tract, to furnish 
power there and at intervening points. 


PLATTSBURGH, N. Y.—The Plattsburgh Light, Heat and Power 
Company has contracted with the Delaware & Hudson Railroad 
Company to light the railroad yards and buildings in this city. 


WEBB CITY, MO.—At a meeting of the Webb City council a 
franchise was granted to W. G. Sergeant to install an electric 
system. Power for its operation is to be generated on Spring river, 
near Baxter springs. 


LORAIN, OHIO—The Logan Gas Company has signed contracts 
for the necessary machinery for the new electric plant which the 
company will install. It is expected that the plant will be in opera- 
tion in sixty days. i 


JUNCTION CITY, ORE.—The special city election called for the 
purpose of voting a thirty-year franchise for an electric lighting 
system resulted in a vote of seventy-three to five in favor of the 
proposition. It is expected that the franchise will be granted to 
the Booth-Kelly company, which purposes to furnish power from 
mills located at Harrisburg, and these are expected to be in opera- 
tion before January 1, 1905. i 


LAS VEGAS, N. M.—It is said that Las Vegas, Albuquerque 
and Santa Fe will be connected by an electric system which will 
üraw its power from the Pecos falis, twenty miles from this city. 
The Capital Light and Power Company has sold its interests to 
J. C. Bonner & Company, of Toledo, and to New Mexican associates 
of the Ohio men. The local interests have assumed the bonuses 
of $25,000 each asked from the three cities, and the company now 
announces that it will establish a plant on the upper Pecos. Bonds 
to the amount of $300,000 will be issued, and work is to begin in 
the spring. 
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ELECTRICAL SECURITIES. 


The outbreak of war in the Far East was one of the chief topics 
of discussion, and the most important factor in shaping events dur- 
ing the past week. The conflagration at Baltimore also had a minor 
effect upon manipulation, but the market generally withstood what 
was expected to be a shock considerably better than was anticipated. 
The steel and iron trade shows considerable improvement, and the 
extreme weather conditions which have been felt throughout the 
entire country are holding back construction, so that there is every 
evidence that as soon as better weather prevails there will be a 
distinct boom in activity. Contractors, in general, are finding it 
possible during the hard winter to carry on considerable business, 
and are quietly making plans for large extensions in the early 
spring. Although prices show a decline, as compared with a week 
ago, the sag has been quite regular, and has not been accompanied 
at any time by anything which savored of a stampede. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 13. 


New York: Closing. 
Brooklyn Rapid Transit.................08. 42% 
Consolidated GasS....... cece cece teen eens 189x, 
General Electric.........oesssss ie Oe ew bs 165 
Kings County Electric..................... 181 
Manhattan Elevated..............0 ccc ee eeee 142 
Metropolitan Street Railway................ 117 
New York & New Jersey Telephone.......... 145 
Westinghouse Manufacturing Company...... 170 


The Kings County Electric Light and Power Company has de- 
clared the regular quarterly dividend of 2 per cent. 

The statement of the Interborough Rapid Transit Company for 
the quarter ended December 31, 1903, is as follows: gross, $3,657,- 
709; expenses, $1,396,395, leaving a net income of $2,261,314; other 
income, $85,599, making the total $2,346,913; charges, $1,596,579, 
leaving a surplus of $750,334. As compared with the corresponding 
period in 1902, the following increases are shown: gross earnings 
increased 13.9 per cent; net earnings increased 21.8 per cent, and 
surplus after charges increased 65.5 per cent. The company’s bal- 
ance sheet, as of December 31, 1903, shows total assets of $39,109,920, 
and liabilities of $37,597,319, the surplus amounting to $1,512,601. 

Application has been made to the New York stock exchange for 
the listing of $5,000,000 Brooklyn Rapid Transit first refunding 
mortgage 4 per cent coupon bonds of 2002. 

A special stockholders’ meeting of the Metropolitan Street Rail- 
way Company will be held at 621 Broadway, New York city, March 
16, at 12 noon. The purpose of the meeting is to authorize and 
approve a lease by the Metropolitan of the railroad routes and other 
property of the Central Crosstown Railroad Company. 


Boston: Closing. 
American Telephone and Telegraph......... 12314 
Edison Electric Illuminating............... 234 


Massachusetts Electric................0c cee 17 
New England Telephone.................... 
. Western Telephone and Telegraph preferred. §81 


Philadelphia : Closing. 
Electric Company of America............... TR 
Electric Storage Battery common........... 52 
Electric Storage Battery preferred.......... 52 
Philadelphia Electric............ cc eee eee 5% 
Union Trattiol 46 cae ho aaea DEN 47 
United Gas Improvement...............50.. 8414 

Chicago: Closing. 
Chicago Telephone................ce ce eeeee 120 
Chicago Edison Light................e0008- 150 
Metropolitan Elevated preferred............ 471% 
National Carbon common.................. 24 
National Carbon preferred..............006. 94 
Union Traction common................526. 414 
Union Traction preferred...............6.. 30 


NEW INCORPORATIONS. 


MIFFLIN, OHIO—Miffiin & Widowville Telephone Company 
Increased from $1,000 to $5,000. 

KEYSTONE, S. D.—The Minnegahta & Red Cafion Railway Com- 
pany. $10,000. Incorporators: George A. Clark, Charles A. Clark, 
M. R. Tailerm, Ela D. Axford and C. I. Patton. 


DENVER, COL.—Greeley & Northern Railway and Utility Com- 
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pany. $1,000,000. Directors: George T. Spear, Charles H. Ramsey, 
Edward T. Decker, George H. Sethman, William Wilson, Greeley. 


SPRINGFIELD, ILL.—Alton & Eastern Railway Company. 
$5,000. Incorporators: Rudolph Wintermann, G. E. Chamberlain, 
St. Louis; M. T. Whitenenack, J. D. McAdams, Alton; R. A. Bost- 
wick, Granite City. 


PERSONAL MENTION. 


MR. HALFORD ENSINGER has been appointed local manager of 
the Bell Telephone Company, Crawfordsville, Ind. 


MR. GEORGE A. McKINLOCK, of Chicago, president of the Cen- 
tral Electric Company, was a New York and Boston visitor last week. 


LORD RAYLEIGH, the eminent British physicist, has been 
created a foreign knight of the Prussian Order pour le Mérite for 
sciences and arts by the German Emperor. 


MR. L. E. TRAVER, who has been manager of the Chicago 
Telephone Company, McHenry, Ill., for the past two years, has been 
made manager of the exchange at La Grange. 


MR. W. W. LYON, representing the Cumberland Telephone and 
Telegraph Company, Nashville, Tenn., is arranging for the establish- 
ment of a telephone exchange at Ashland City, Tenn. 


MR. L. G. BOWMAN has left the North Electric Company, Cleve- 
land, Ohio, to accept the position of general manager of the Eastern 
Telephone Manufacturing Company, West Chester, Pa. 


MR. A. A. CAMPBELL, acting division master mechanic of the 
Kansas City Southern at Shreveport, La., has been appointed master 
mechanic, with headquarters at the West Shreveport shops. 


MR. H. H. SINCLAIR, of Los Angeles, Cal., who is general man- 
ager of the Edison Electric Company, of the same place, has left the 
city for a year’s cruise on his yacht, the Lurline. Mr. Sinclair is 
accompanied by his family. 


MR. J. K. STEWART, assistant engineer of the Pennsylvania 
Railroad at Harrisburg, Pa., has tendered his resignation to enter 
into partnership with Mr. Andrew Brann, railroad and bridge 
builder, of Philadelphia, Pa. . 


MR. D. W. LUM, who for some time past has been engineer of 
bridges and buildings of the Southern Railway Company, has been 
appointed chief engineer of maintenance of way and structures, with 
headquarters at Washington, D. C. 


MR. O. A. SANDBARGH, assistant electrical engineer of the 
Marine Engine and Machine Company, Harrison, N. J., has resigned 
his position to accept an appointment with the Westinghouse Elec- 
tric and Manufacturing Company, East Pittsburg, Pa. 


MR. FREDERICK A. WALDRON has opened an office at Stam- 
ford, Ct., as consulting engineer. He will devote his attention to the 
design, installation, organization and operation of power equipment 
and distribution, with special reference to the steam turbine. 


MR. JOHN H. KELMAN, who for a number of years past was 
prominently connected with the Stanley Electric Manufacturing 
Company, Pittsfield, Mass., has tendered his resignation, and it is 
reported that he will join the electrical force of the AllisChalmers 
Company. 

MR. DOUGLASS BURNETT has been elected general manager of 
the United Electric Light and Power Company, of Baltimore, Md. 
Mr. Burnett was recently associated with the New York Edison 
Company, and has had a splendid training both in professional and 
practical lines. | 


MR. T. B. REDMOND, heretofore superintendent of the Saginaw 
Valley Traction Company, Mich., which operates about eighty miles 
of electric lines in the vicinity of Saginaw and Bay City, has been 
appointed superintendent and manager of the East Moline & Water- 
town (Iowa) interurban line. 


MR. C. E. BROWN, recently assistant works manager of the 
Canadian General Electric Works, Peterboro, Ontario, was presented 
with a handsome dress suit case by the employ¢és on his retiring 
from the company to accept a position on the government commis- 
sion appointed to investigate electrical smelting in Europe. 


DR. MAX VON RECKLINGHAUSEN lectured on Thursday, Jan- 
uary 21, before the Camera Club, London, on “Mercury Vapor Lamps 
and Their Application to Photography.” Dr. von Recklinghausen 
traced the history of the mercury lamp, discussed its theory and 
construction, and pointed out its suitability for photographic pur- 
poses. 
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TELEPHONE AND TELEGRAPH. 
SPIRIT LAKE, I0OWA—The Midland Telephone Company will 
install an exchange here. 


CONCORD, N. C.—A telephone line is being built from Glass 
to Coddle, in Cabarrus County. 


OWEGO, N. Y.—A new telephone line is being put up from 
Owego to Hiawatha and Broadway. 


RAVENSWOOD, W. VA.—A new telephone line is being con- 
structed from this town to Ripley. 


TROY, N. Y.—The Hudson River Telephone Company will soon 
erect a new building in Saratoga. 


CEDAR FALLS, IOWA—A franchise has been voted a telephone 
company projected by R. A. Davison. 


THOMASVILLE, GA.—Moultrie is to be connected with Pavo 
and Boston by long-distance telephone. 


OTTAWA, ILL.—The Vermillion County Telephone Company 
has absorbed the Central Union Company’s system in Danville. 


EL PASO, TEX.—The Southwestern Telegraph and Telephone 
Company has begun the work of installing its system in this city. 


HAMMONDSPORT, N. Y.—A telephone line connecting Dundee, 
Rock Stream, Reading Center and Watkins is to be built in the 
near future. 


ELMIRA, N. Y.—It is reported that the Bradford Telephone 
Company, of Tonawanda, will build a line to Canton and through 
Williamsport. 


ALBANY, N. Y.—The Hudson River Telephone Company states 
that it will begin the erection of a line from Valatie to Niverville 
in the spring. 


BUFFALO, WYO.—The city council of Buffalo has granted an 
exclusive forty-year franchise to the Rocky Mountain Bell Tele- 
phone Company. 


SIOUX CITY, IOWA—An independent telephone company will 
build a toll line from Odebolt, sixty miles, and from Le Mars, 
twenty-five miles. 


CORUNNA, MICH.—The Farmers’ Telephone Company has its 
line from Nicholson to Bancroft about completed and will probably 
extend it to Corunna. 


WORCESTER, MASS.—Plans are on foot for the burying of a 
large number of wires by the New Engiand Telephone and Tele- 
graph Company this year. 


ROLLAG, MINN.—The Rollag Telephone Company has been or- 
ganized with a capital of $25,000, to do business in Clay, Wilkin, 
Becker and Otter Tail counties. 


CORFU, N. Y.—The Corfu Home Telephone Company is install- 
ing a system which covers the village and will extend about three 
miles east and west along the main road. 


MILWAUKEE, WIS.—The stockholders of the Wausaukee Tele- 
phone Company have voted to sell the Marinette County toll lines 
to the Wisconsin Telephone Company for $6,000. 


IRONTON, OHIO—FEastern capitalists have purchased the 
property of the Lawrence Telephone Company, having exchanges 
here, at Ashland, Catlettsburg, Russell and Rush, Ky., and minor 
points. ' 


PALOUSE, WASH.—C. H. Patton and H. K. Moore will build 
a telephone line from Palouse to Princeton, and will install a 100- 
drop switchboard here. The farmers on the Eckes road have also 
formed a company to build a line into Palouse. This will be eight 
miles long. 


MIDDLEBURG, N. Y.—At the annual meeting of the Middle- 
burg Telephone Company, the officers were reelected as follows: 
president, C. S. Best; vice-president, Daniel D. Frisbie; secretary, 
Dow Beekman. 


SORANTON, PA.—The Pennsylvania Telephone Company is 
spending $200,000 improving its service in this city. The company 
has approximately 4,000 subscribers in the Scranton district, be- 
tween Archibald and Avoca. 
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KINGSTON, N. Y.—The Citizens’ Standard Telephone Com- 
pany, of this city, has made connections with the Independent 
Union Telephone Company and the West Shore Telephone Com- 
pany, of Catskill, thereby giving service to Athens and Smith’s 
Landing. 


BALTIMORE, MD.—The city council of Charlestown, W. Va., 
has agreed to grant a franchise to the Southern Bell Telephone 
Company, which will build a line from Staunton, Va., to take in 
all the towns in the Valley of Virginia between that place and 
Harper’s Ferry. 


FLORENCE, S. C.—The Southern Bell Telephone line has been 
completed to Marion and Dillon, and will be pushed on from 
Marion to Whiteville, where it will connect with the Inter-State 
line that connects with Wilmington, the Bell company having 
acquired the Inter-State line. 


WASHINGTON, PA.—A deal has been closed by which J. T. 
Bebout, of Claysville, becomes the owner of all the property of the 
Federal Telephone Company in Buffalo, Blaine and Donegal town- 
ships, and in the borough of Claysville, except the toll line to 
Washington. The new owner purposes to establish exchanges at 
Claysville, Taylorstown and West Alexander. 


SKOWHEGAN, ME.—The Somerset Farmers’ Cooperative Tele- 
phone Company has organized with these officers: president, Clar- 
ence Rogers; treasurer, C. L. Holbrook. Contracts will be made at 
once for building a 1ine from Corson’s Corner, in Stark, by way of 
Frederick’s Corner to Norridgewock Village, and from there to the 
Starks town line, a distance of some fifteen miles. 


STERLING, ILL.—The Tampico Farmers’ Mutual Telephone 
Company has been incorporated with a capital of $4,900. The in- 
corporators are W. A. Maloney, A. C. Hunter and E. B. Cummings. 
This corporation takes in a number of the farmers’ lines doing busi- 
ness in the southern part of the county and the northern part of 
Bureau and Henry counties, four companies being merged into one. 


CLARKSVILLE, TENN.—The stockholders of the Home Tele- 
phone Company, with headquarters in this city, have elected the 
following directors: H. C. Merritt, B. F. Gill, J. H. Smith, Dancy 
Fort, C. P. Warfield, of Clarksville; W. T. Thomas, of Cumberland 
City, Tenn.; W. R. Boone, of Erin, Tenn.; W. J. Nagel and R. B. 
Crane, of Toledo. The directors elected the following officers: 
H. C. Merritt, president; B. F. Gill, vice-president; Dancy Fort, 
secretary-treasurer. The company now has exchanges in Clarks- 
ville, at Cumberland City and Erin, Tenn., and at Guthrie, Ky., and 
in the spring work will be commenced on a line from Guthrie to 
Bowling Green, Ky. 


PITTSBURG, PA.—It is stated that the Pittsburg & Allegheny 
Telephone Company will adopt the automatic system in its one- 
exchange towns. The company has just completed arrangements 
for adding about 5,000 subscribers to its list by connecting with 
the National Telephone Company, of Wheeling. The system con- 
nects with the river towns in both Ohio and West Virginia, as well 
as Washington, Pa. The first connection with this company will 
be made via Uniontown, where the Tri-State Telephone Company 
has just been connected up with the National. A couple of months 
will be needed for this work. The Tri-State Company, also to be 
a Pittsburg & Allegheny connection, extends through the coal and 
lumber regions of West Virginia. The Pittsburg & Allegheny’s 
new line to Johnstown will be reaay in March. 


WILMINGTON, DEL.—At the annual meeting of the stock- 
holders of the Diamond State Telephone Company it was an- 
nounced that during the past year the company had acquired 
several smaller telephone systems, notably among which are two 
lines in the Virginia counties of Accomac and Northampton. The 
acquisition of these smaller companies places the whole Peninsula 
under one telephone system, with Dover as the main office, and 
Salisbury, Md., as another principal point. The stockhclders elected 
the following directors: Harry A. Richardson, Dr. E. S. Anderson, 
J. D. Fooks, Richard R. Kenney, George M. Jones, A. B. Richardson 
and Stephen Slaughter. These officers were elected by the di- 
rectors: president, Harry A. Richardson; vice-president, Dr. E. 8. 
Anderson; secretary and treasurer, duPont Walker; general coun- 
sel, R. R. Kenney; general manager, W. H. Baker. 


February 20, 1904 


AUTOMOBILE NOTES. 


THE GERMAN AUTOMOBILE CLUB, Berlin, Germany, an- 
nounces that at the instigation of its government, it was decided 
that every car which goes to the Gordon Bennett Race, domestic or 
foreign, must carry a sign with the inscription “G. B.” and a run- 
ning number on it. No car which is not provided with one of the 
signs will be allowed to cross the German boundaries. The Auto- 
mobile Club of America announces that in accordance with the above 
conditions, it will be to the advantage of every member of the club 
who expects to enter Germany at the time of the Gordon Bennett 
Race (June 17) to notify the club secretary at once, so that signs 
and numbers may be secured in advance. 


A VERY SUCCESSFUL SHOW HELD AT CHICAGO. ILL.—The 
Chicago automobile show opened on Saturday, February 6, at the 
Coliseum. There were some 155 exhibitors, and the general im- 
pression was that, although there had been more at the recent 
exhibition held in New York city, at Madison Square Garden, a 
more valuable collection of material was shown at Chicago. The 
opening attendance was extremely large, and there was considerable 
enthusiasm in the examination of the exhibits. Among those which 
exhibited were noticed the Autocar Company, Ardmore, Pa.; Crest 
Manufacturing Company, Cambridge, Mass.; the Columbus Motor 
Vehicle Company, Columbus, Ohio; the Electric Vehicle Company, 
Hartford, Ct.; the Ford Motor Company, Detroit, Mich.; the Holley 
Motor Company, Bradford, Pa.; Thomas F. Jeffery & Company, 
Kenosha, Wis.; Knox Automobile Company, Springfield, Mass.; 
Northern Manufacturing Company, Detroit, Mich.; National Motor 
Vehicle Company, Indiananolis, Ind.; George N. Pierce Company, 
Buffalo, N. Y.; Pope Motor Car Company, New York, N. Y.; Stude- 
baker Brothers Manufacturing Company, South Bend, Ind.; White 
Sewing Machine Company, Cleveland, Ohio; American Coil Com- 
pany, West Somerville, Mass.; Detroit Motor Works, Detroit, Mich.; 
Dayton Electrical Manufacturing Company, Dayton, Ohio; Electric 
Contract Company, New York, N. Y.; National Carbon Company, 
Cleveland, Ohio; Shelby Steel Tube Company, Pittsburg, Pa.; Veeder 
Manufacturing Company, Hartford, Ct.; Varley Dunlex Magnet Com- 
pany, Providence, R. I. 


OBITUARY NOTICES. 


MR. WILLIAM E. DOWNS, one of New Haven’s oldest and most 
prominent citizens, died in Florida on February 1. Mr. Downs was 
eighty years of age, and was graduated from Yale in 1845. He wasa 
director of the Southern New England Telephone Company, and 
also of the New Haven Water Company. 


SENATOR MARCUS A. HANNA, junior senator from Ohio, died 
at 6.40 o’clock Monday evening, February 15, in his apartments at 
the Arlington Hotel, Washington, D. C. Mr. Hanna had been ill 
since early in December. He was born in New Lisbon, Columbiana 
County, Ohio, September 24, 1837. When he was fifteen years of age 
his father, who was a Quaker physician, gave up this profession and 
went into the grocery busiress in Cleveland, Ohio. In Cleveland he 
went to the Cleveland High School, and later to Western Reserve 
College. At twenty years of age he entered the firm of Hanna, 
Garretson & Company. In 1861, upon the death of his father, he 
took upon himself the active management of the business. In 1867 
Mr. Hanna reorganized the shipping firm of Rhodes, Card & Com- 
pany into the firm of Rhodes & Company. When Mr. Rhodes, his 
father-in-law, retired, the firm became M. A. Hanna & Company. 
This company later became the greatest shipbuilding and owning 
firm in the Great Lakes, and had probably the greatest share in 
developing the Lake Superior copper and iron mining possibilities, 
controlling practically the coal-carrying business of the Jakes. Mr. 
Hanna organized and had a large share in the Cleveland Transporta- 
tion Company, formed for the construction of iron lake steamers. 
He organized, several years later, the Pacific Coal and Iron Com- 
Pany, of St. Paul, of which he was elected president. He was also 
President of the West Republic Mining Company, of Marquette. He 
Organized the Union National Bank, of Cleveland, Ohio, and was its 
President. He reorganized the Cleveland street railways into the 
Cleveland City Railway Company, with a capitalization of $8,000,000. 
He was the owner of the Euclid Avenue Opera House in Cleveland, 
and during President Cleveland’s administration was appointed a 
director of the Union Pacific Railroad. When Mr. McKinley ran for 
congress for the first time in 1870, Mr. Hanna took an active and 
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helpful interest in the campaign. In 1884 and 1888 he went to the 
national conventions of the Republican party as one of Ohio's dele- 
gates. He had been a member of the Republican state committee 
since early in the eighties. Mr. Hanna’s management of the McKin- 
ley campaigns of 1896 and 1900 has been quoted as one of the most 
remarkably clean and business-like ever launched in the country. 


ELECTRIC RAILWAYS. 


VINITA, I. T.—Surveyors are at work locating a line of railway 
from Siloam Springs, Ark., to Finita and Alva, Okla. 


ALLISON, IOWA—A twenty-five-year franchise has been granted 
to the Marshalltown Electric Street and Interurban Railway Com- 


pany. 

OTTAWA, ILL.—The directors of the Dixon, Rockfalls & South- 
western electric railroad will extend the line from Sterling to 
Rockford. 


CORSICANA, TEX.—The Corsicana Transit Company has in- 
creased its capital from $100,000 to $175,000, and will, it is re- 
ported, build extensions. 


SHARON, PA.—The Ellwood city council has granted a ninety- 
nine-year franchise to the Ellwood Electric Street Railway Com- 
pany. The road will be built at once, and will occupy the prin- 
cipal streets of the town. 


PORTAGE, WIS.—Eastern capitalists are said to be contemplat- 
ing the building of an electric line from Portage through Adams 
County to Grand Rapids, at a cost of $100,000. The road would be 
seventy miles long, touching at Oxford and Friendship. 


CHARLESTON, W. VA.—The property of the Kanawha Valley 
Traction Company, owned by Russell A. Brown, of Cleveland, Ohio, 
has been purchased by a syndicate composed of Judge Peter Gross- 
cup, W. O. Johnson and others, of Chicago, and Fred P. Grosscup, 
of this city. 


CARLISLE, PA.—An important merger, whereby the various 
electric lines in Cumberland County have been consolidated into 
the recently chartered Valley Traction Company, has been com- 
pleted, the Cumberland Valley Electric Company, operating lines 
between Carlisle and Mechanicsburg, via Boiling Springs, and the 
power plant of the United Electric Company, on the tanks of the 
Susquehanna, at Riverton, having been acquired. 


NEW ALBANY, IND.—The Louisville & Southern Indiana Trac- 
tion Company, which operates the street railway systems in New 
Albany and Jeffersonville and the interurban line between the 
two cities, and which has secured a lease on the Big Four Bridge 
for an entrance into Louisville, is practically ready to begin the 
building of its line into Louisville. With its leased and owned lines, 
amounting to twenty-three miles, the company will serve a popu- 
lation of over 270,000. 


TROY, OHIO—The Pittsfield Street Railway Company has de- 
cided to petition for an extension of its lines through New Ash- 
ford and Lanesboro, to connect with the line which the Hoosac 
Valley company is planning from Williamstown to the New Ash- 
ford line. This would give a continuous line to Troy and Benning- 
ton, Vt. The Berkshire company, of Pittsfield, is planning a line 
through North Adams from Pittsfield, to connect with the Ben- 
nington and Troy lines. 


SPOKANE, WASH.—Negotiations are now pending between the 
Washington Water Power Company, of this city, and parties in 
Whitman County, for the construction of an electric line between 
Spokane and Colfax. If the necessary power can be secured, the 
line will be built very shortly. As proposed, the road will be fifty 
miles in length, and will open up a rich farming country. A. J. 
Smith, A. H. Gustin and S. J. Crutcher, of Whitman County, are 
the promoters of the enterprise. 


DANVILLE, ILL.—A. G. Madden, of Kingman, is interested in 
an electric road to be built from Covington to Rockville, which will 
be financed by eastern capital. Others associated with him are 
E. S. Booe, R. A. Booe, S. D. Alexander and Hugh McCrary, all of 
Kingman. The proposed route is from Covington through Coal 
Creek, Snoody’s Mill, Cates, Kingman, Bloomingdale, Glens, Marshal 
and then to Rockville. The headquarters and power station will 
be in Kingman, and it is proposed to build the road this year. 
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THE STANDARD VARNISH WORKS will be pleased to send its 
new catalogue, descriptive of insulating varnishes, to any one inter- 
ested. The general offices of this company are at 29 Broadway, New 
York city. 

THE SPRAGUE ELECTRIC COMPANY, New York city, in bul- 
letin No. 103 describes its dynamotors and motor-generator sets. 
These are round-type dynamotors for direct current, and round-type 
motor-generators for direct current. 


THE MICA INSULATOR COMPANY, 218 Water street, New 
York city, has ready for distribution its 1904 price list. This covers 
‘““Micanite,” “Empire,” ‘“M-I-C’ compound, ‘‘Linotape” and other in- 
sulators for high-grade insulation. 


THE BUFFALO FORGE COMPANY, Buffalo, N. Y., is distribut- 
ing two attractive pamphlets descriptive, respectively, of the Buffalo 
fan system of heating and ventilating, and the Buffalo Forge Com- 
pany engine. This will be sent to those interested upon request. 


THE EMPIRE WIRE COMPANY, 43 Exchange place, New York 
city, is distributing an accounting room calendar for 1904. On the 
reverse side of the calendar there is a table compiled by W. H. 
Wherry, Cleveland, Ohio, showing the average price of copper since 
1883, month by month. 


THE FALL RIVER AUTOMATIC TELEPHONE COMPANY has 
paid its fourth quarterly dividend at the rate of five per cent per 
annum. This company has now 1,160 stations, an increase of about 
100 for the quarter. The headquarters of the company is at 161 
Summer street, Boston, Mass. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, has 
just printed a splendid catalogue describing and illustrating the 
old-established line of Peerless fan motors. Reference is also made 
to Peerless direct-current power motors and generators, motor-gen- 
erator sets and Peerless transformers. 


THE WHITE SEWING MACHINE COMPANY, Cleveland, Ohio, 
in the fourth number of the White Bulletin, edited by Ray 
D. Lillibridge, describes the White car for 1904. This bulletin shows 
in half-tone illustrations a number of types of this machine, and also 
gives a detailed description of the mechanism. 


THE NORTH ELECTRIC COMPANY, Cleveland, Ohio, has re- 
cently produced a new bulletin, No. B-22. This is a descriptive and 
illustrated souvenir of the North dividend payers. A number of 
handsome illustrations show switchboards of different types, and 
also give a very clear idea of the elements which make up this 
apparatus. 

THE VIADUCT MANUFACTURING COMPANY, Baltimore, Md., 
was fortunate in having its factory outside of the fire zone which 
destroyed many of the business buildings of that city last week. 
This company’s works is in complete running order, and is turning 
out a large number of telephones, district messenger boxes, switch- 
boards, resonators for telegraph operators, etc. All orders will be 
promptly filled as usual. 


FRANKLIN H. KALBFLEISCH COMPANY, 31-35 Burling Slip, 
New York city, announces that the petition in bankruptcy filed by 
Franklin H. Kalbfleisch has nothing whatever to do with the credit 
and financial standing of the Frankin H. Kaibfleisch Company. In 
this announcement the company publishes a statement by Mr. James 
B. Bergen, counsel for Mr. Kalbfleisch, detailing the correct standing 
of the company. 


THE COLONIAL FAN AND MOTOR COMPANY, Ravenna, Ohio, 
has ready for distribution its catalogue for 1904. This illustrates 
and describes in attractive form the well-known Colonial fans. 
Space is also given to the line of direct-current power motors, com- 
prising spherical bipolar types from one-fortieth to one-eighth horse- 
power, and multipolar machines from one-eighth to five horse-power. 
Motors and motor-generator charging sets are furnished in all sizes 
of multipolar frames. A copy of this catalogue will be forwarded 
upon request. 


THE HAZARD MANUFACTURING COMPANY, Wilkesbarre, 
Pa., will be pleased to furnish its catalogue of electrical wires and 
cables. This catalogue describes in condensed form the electrical 
conductors and other equipment for street railways, electric light 
and power circuits, telephone and telegraph systems, which this 
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company manufactures. In addition to the descriptions and illustra- 
tions of the company’s product, there are a number of valuable 
tables of weights of copper wire, comparative sizes, resistances, 
carrying capacities and strengths. 


THE OTTO WEISS MACHINE DEPARTMENT, of the Chase 
Machine Company, Cleveland, Ohio, describes a number of cabling 
and insulating machines in a series of bulletins which it has issued 
under a single cover. This includes twisting machines, paper- 
lapping heads, capstan gears, jute heads, spool stranders, reel strand- 
ing machines, spooling machines, cable and armoring machines, 
taping machines, twenty-four-spool stranding machines, ete. The 
illustrations are well worked up, and the text is accurate and com- 
prehensive. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, has issued a handsome catalogue descriptive of 
Dinkey ventilated controllers. The controller described in this cata- 
logue is the product of five years of progressive development. The 
original type was brought out at the Homestead steel works of the 
Carnegie Steel Company, to meet the special requirements of steel 
mill service. This catalogue shows several types of this controller, 
and takes up carefully the details of construction and operating 
mechanism. 


THE CROCKER-WHEBLER COMPANY, Ampere, N. J., is dis- 
tributing a number of fliers, descriptive of examples of the electric 
drive for machine tools, with methods of variable speed control. 
Flier No. 145 describes a balancing transformer for multiple-voltage 
system, subdividing the generator voltage and automatically bal- 
ancing any difference in load between the circuits. This flier also 
shows a number of typical applications and a diagram of circuits. 
There are in all sixteen examples, treated in separate fliers, of the 
application of Crocker-Wheeler motors to the machine-tool drive. 
These are very interesting object lessons, and should be in the hands 
of every one who is interested in this development. 


THE GEORGE B. BLAKE MANUFACTURING COMPANY, 114 
Liberty street, New York city, in bulletin B62 describes power-house 
auxiliary machinery for vacuum making and boiler feeding. The 
apparatus described includes rotative dry vacuum pumps, vertical 
cross-compound simplex boiler feed pumps, admiralty type surface 
condensers with combined air and circulating pumps, vertical twin 
air pumps, combined pot-valve outside-packed plunger duplex feed 
pumps and centrifugal pumps for circulating condenser water. 
This apparatus has been designed to meet the requirements of steam 
turbine and reciprocating engine units of 5,000 to 10,000 horse-power 
capacity, using steam of 200 to 300 pound pressure per square inch. 


THE TURBINE ENGINEERING COMPANY has established 
offices at Chicago, Ill., New York, N. Y., and Troy, N. Y. This com- 
pany is engineers and contractors for complete water power plants. 
The hydraulic power department is at West Troy, N. Y. The com- 
pany is prepared to take complete contracts covering the entire 
installation of water power plants, acting in the doublé capacity of 
engineers and contractors, making a single contract and giving a 
single guarantee covering efficiency and economy of the entire in- 
stallation. The officers are A. M. Young, president; H. G. Runkle, 
vice-president; M. J. Warner, treasurer; F. A. Curtiss, secretary; 
L. G. Read, general manager; G. Sturgess, manager hydraulic power 
department. The company is sole agent for the Sturgess water- 
wheel governors, which will be furnished either alone or combined 
with water-wheels by the best builders of self-governing units. 


THE MICHIGAN CENTRAL RAILROAD is calling attention to 
the attractions of the St. Louis Exposition in a handsome folder 
which has just been issued by its passenger department. This folder 
illustrates and describes in more or less detail a number of the 
features of the exposition buildings and’ grounds. A topographical 
map shows the official ground plan, and there is also a map of the 
city of St. Louis. showing the street car lines and the location of the 
fair grounds, and a detail surface map of the northern portion of the 
United States, traversed by the Michigan Central Railroad. Another 
handsome bulletin which this company has {issued is entitled “Cali- 
fornia and the Pacific Coast.” This gives a number of handsome 
illustrations of typical scenes along the route, and also includes an 
elaborate schedule. A number of pages of special information are 
also included in the pamphlet. Mr. O. W. Ruggles is the general 
passenger and ticket agent, with headquarters at Chicago, and Mr. 
William H. Underwood is general eastern passenger agent, at 486 
Ellicott square, Buffalo, N. Y. 
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WIRES AND THE WEATHER. 

Although we are not yet out of the grip of possibly the most 
severe weather experienced in the eastern section of the country 
for many years, it seems permissible to speak of the comparative 
freedom from interruption which the electrical industries have 
enjoyed in the past two months. Possibly this may be accounted 
for partially by the fact that, due to the great cold, the snow 
which has fallen has been dry and did not cling to the wires. 
And it should also be noted that we have not had many very 
high winds. But another important factor is the placing of the 
wires underground. The telephone, telegraph and light and 
power companies in our large cities are to-day practically inde- 
pendent of the weather, and although this has only been accom- 
plished by a large expenditure, it will undoubtedly pay in the 
end. Placing the wires underground also protects them from 
local disturbances. It is worth noting that, after the Baltimore 
fire, the systems of the telephone and telegraph companies were 
soon in service again, although the central offices of both tele- 
graph companies and one of the telephone companies were de- 
stroyed. The railway also soon reestablished service, though, 


of course, traffic of every kind waa suspended within the burned 
district. 
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THE USE OF ELECTRICITY IN MINING. 

The use of electric power in mining is now receiving due 
recognition, but this position has not been reached without a 
struggle. No doubt the conditions obtaining in mines caused 
many engineers to be unduly apprehensive of the risk involved 
in the use of electricity. They feared breakdowns, due to 
moisture, resulting perhaps not only in disabling the apparatus, 
but in explosions and fires, and were apprehensive of shocks to 
the miners. Then, too, the advantages of electrical distribution 
were not fully recognized. Mining engineers in many cases pre- 
ferred the clumsy and inefficient system of transmitting power 
through pipes, to the simple, flexible and efficient method of 
transmission by means of the electric cable. To-day the indica- 
tions are that, before very long, electric power will be used 
almost exclusively for all work within the mine. 

In view of the increasing importance of electricity in mining, 
it is necessary that proper rules and regulations controlling the 
installation of the apparatus and circuits should be enforced. 
This matter has been taken up in England, and an investigation 
has been made by a departmental committee which has recently 
submitted a careful report. This committee examined experts 
and users of the apparatus, as well as installations in operation, 
and has come to the conclusion that the part electricity is 
likely to play in mines in the future will be large. While it 
did not undertake to decide between the continuous-current and 
the alternating-current systems, it was much impressed with the 
flexible distribution possible when using the alternating system, 
and the fact that polyphase motors may be operated without 
having any rubbing contacts which might produce sparking, 
and thus introduce a risk of explosion from gases. 

Increase in Voltage Advocated. ’ 

In regard to suitable voltages, this committee recognized 
the gain to be secured through the use of high voltages, and it 
believes that 650 volts may be adopted with safety, although this 
is higher than the voltages now used. The members of the com- 
mittee do not think this voltage any more dangerous to the 
miners than the lower voltages. In fact, it may prove safer, 
because the men working in the mines show a disregard of suita- 
ble precautions which should be observed, and frequently receive 
shocks from intentional interference with the conductors, believ- 
The committee 
believes that, under the conditions existing in a mine, these lower 
voltages are just as likely to cause death as the higher, when a 
shock is experienced, and that such shocks are more likely to 
occur where the men are careless; but if a higher voltage were 
used, more care would be taken in the installation, and the ap- 
paratus would inspire greater respect among the miners. 


ing that the lower voltage is not dangerous. 


General Conditions Governing the Installation of Electrical Apparatus. 
The committee believes that the general conditions which 
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govern the installation of electricity in a mine are, that the elec- 
trical apparatus should always be treated as a source of potential 
danger ; therefore, in the first instance, the apparatus should be 
of the very best quality; that no pains be spared to eliminate 
all danger from ehock or fire, and that periodical tests and in- 
spections should be made, to see that this condition is main- 
tained. In order to secure this condition, it is necessary that, 
in the first place, the plant should be put in under the direction 
of a competent engineer, and that a competent person should be 
retained to take care of it. ‘These conditions are, of course, only 
those which should be observed in every installation, but the un- 
favorable conditions prevailing in mines may make it harder to 
realize the desired result. The lines are not only exposed to 
moisture, but often to acids which destroy the insulation, and 
inspection is difficult and more likely to be neglected than, for 
instance, is the case with the wiring in an office building. There 
can be no question that this method is the cheapest and best 
for carrying out mine work, and competent men can be secured 
by offering a suitable compensation. Unfortunately, since elec- 
trical apparatus will run itself for some time, many managers 
of electrical plants think that skilled attendants are not neces- 
sary, as a day laborer can throw a switch as quickly and easily 
as any one. But in time of trouble, all the saving in wages is 
soon wiped out by the greater damage taking place when the 
attendant who has had no experience does not know what to do 
to save lives and property. This is particularly true of a mine 
where so much depends upon the machinery, but the rule could 
be applied in all cases with the best results. 


THE DANGERS OF ILLUMINATING GAS. 


Whenever the cause of a fire is in doubt, a favorite way of 
accounting for it to-day is to attribute it to defective electric 
wires. This explanation seems to have taken the place of the 
once-so-familiar spontaneous combustion. In a way this con- 
tinual fault-finding with, and effort to cause distrust in, elec- 
trical apparatus has perhaps been beneficial, as it has resulted 
in the adoption of rules and requirements for electrical installa- 
tions which, without doubt, have brought this system of lighting 
to a stage where, in point of safety, it stands alone. This has 
been accomplished only by an increase in the cost of electrical 
installation, but the users of electrical apparatus have been 
taught to appreciate the advantages gained, and are willing to 
incur the additional expense. 


Dangers of Gas Not Appreciated. 


On the other hand, although gas lighting has been em- 
ployed in this country for over eighty years, the dangers in- 
curred by the use of this system have not been fully appre- 
ciated. Not long ago we pointed out one source of danger, to 
which attention has recently been called—that is, the danger of 
explosions due to leaks. Another serious source of danger is dwelt 
upon by the New York Times of Saturday, February 20, as 
this danger has been emphasized of late by the number of 
deaths due to asphyxiation. The illuminating gas used to-day 
is generally that known as water gas, which is made by pase- 
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ing steam over incandescent coal contained in a retort. The 
process decomposes the steam, setting free hydrogen, the oxygen 
combining with part of the carbon in the coal, forming carbon 
monoxide. Both these gases are inodorous and burn with a 
colorless flame; and in order to produce a light-giving flame, 
the gas must be enriched, the enriching process consists in 
adding to the mixture of gases produced in the retort vapors of 
This, in addition to render- 


ing the flame luminous, gives the gas a penetrating odor, and 


some of the lighter hydrocarbons. 


in this way is an additional safeguard, as leaks in the piping 
system are quickly made evident. 
Cold Weather Add te Danger. 

The unusual number of deaths from gas which have occurred 
this winter may possibly be attributed to the severe cold, as 
on this account every one is inclined to do with as little ven- 
tilation as possible, and, indeed, on many nights it has been 
A small 
escape of gas into the house, under these conditions, may soon 


out of the question to open the outside windows. 
produce a dangerous concentration of carbon monoxide. More- 
over, while one may be very sensitive to the odor of escaping 
gas, if the gas accumulates very gradually, it may reach a 
dangerous concentration without being noticed by one who 
has been in the house or room for some time, though it would 
be instantly detected by any one coming in from the outside. 
The danger of escaping gas is increased by the fact that carbon 
monoxide does not kill merely by suffocation. It is an active 
blood poison, and will cause death when an equal quantity of 
an inert gas, such as carbon dioxide, would have no ill effects. 

There is another source of danger in the use of gas arising 
from the severe cold. Many persons are in the habit of leav- 
ing a small flame burning during the night. In cold weather 
gas pipes are liable to choking, caused by freezing of the 
water vapor carried in the gas moisture. It is very evident that 
a stoppage of this kind might occur in the gas pipe during the 
night, which would result in the extinguishing of lighted jets. 
In the morning, when the house began to warm up, the ice 
choking the pipe might be loosened, and every burner not 
turned off would then pour out a stream of deadly poison, with 
perhaps fatal results to the unconscious sleepers. 

But gas does not always leak into the house from the 
pipes. It not infrequently happens that gas escaping from 
leaks in the street mains can not find its way out through the 
air-tight pavements now generally used in cities, and finally 
This kind of 
leakage is more dangerous than that from the gas pipe itself, 
as, in its passage through the earth, the gas may be deodorized, 
In view 
of our present knowledge, this system of illuminating seems to 
be attended with many risks. There is the danger of fire from 
the open flame, the danger of explosions due to leaks resulting 
in fires, and risk of death from leaks. The gas supply is liable 
to interruption in times of extreme cold, and repairing defec- 


works its way into the neighboring houses. 


and there will then be no indication of its presence. 


tive piping causes serious injury to good pavements. And 
these are by no means all the disadvantages due to the use of 
this rather out-of-date system of illumination. 


February 27, 1904 


CARE AND MAINTENANCE OF STORAGE 
BATTERIES—VI. 
(Concluded.) 


BY EDWARD LYNDON. 


A battery record sheet should include 
gravity readings of every cell, voltages on 
all cells and remarks as to the color of 
the plates, whether any plates are buckled 
or dished; also the temperature of the 
battery room and the cells, and, further, 
the rate of charge or discharge, when 
such readings were taken, should be noted. 
This record sheet should be provided with 
a space for general remarks, when in 
troubles of any kind, and manner of car- 
ing for same should be noted. 

It is hardly necessary in the general 
run of stations to take regular cadmium 
readings over every cell and record these 
in detail. It is essential, however, that 
such readings be made and recorded, but 
as a general thing five or six such sets of 
readings per year will suffice, and it is 
hardly worth while to provide for this on 
the regular record sheets, as these read- 
ings may be tabulated separately, and 
where cadmium readings are made on a 
few cells the data may be noted under the 
heading of general remarks. 

Such a set of records relate directly to 
the cells and should be accompanied with 
further data that can be obtained at the 
switchboard. There are certain switch- 
board records that can be obtained every 
day without much trouble, and are quite 
as important as cell readings. 

If the battery be on a lighting service 
where it is called on to discharge on a 
peak or to carry the entire load for a 
time, the rational method of keeping 
track of charge and discharge is to in- 
clude a load curve in the records; this 
load curve from the battery showing 
charge and discharge may be incorporated 
in one of the regular station load dia- 
grams. At any rate, such a curve should 
appear in the station diagram or else be 
included in the records relating to the 
battery. This curve is plotted from read- 
ings on the battery ammeter taken at suit- 
able intervals; the frequency with which 
they should be taken will of course depend 
upon the rate at which the battery input 
or output is changing, being more frequent 
as the load changes most rapidly. 

Such a curve is of value in that it shows 
not only the ratio of input to output, but 
it indicates the different rates at which 
charge and discharge took place. If the 
battery be operating on a three wire sys- 
tem, a curve for each side of the system is 
required. In the case of batteries oper- 
ating on railway circuits or the like, where 
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charge and discharge follow each other 
in rapid succession, the method of find- 
ing the gross input and output per day is 
not such a simple matter. 

An ammeter in the battery circuit will 
indicate maximum charges and dis- 
charges, but accurate records from an am- 
meter needle that is continually moving 
and sometimes at a rapid rate are diffi- 
cult to obtain, and readings taken at, say, 
fifteen-minute intervals are useless and 
represent a certain waste of time. 

The input and output in such a case 
may be obtained with sufficient accuracy 
by means of two wattmeters in the battery 
circuit, a polarized relay being used to 
connect the pressure coils of the charge 
and discharge meters in circuit as the cur- 
rent in the battery circuit changes from 
charge to discharge or vice versa. 

A recording ammeter, plotting both 
charge and discharge on a straight scale, 
would be better, for, in addition to show- 
ing the gross input and output, it would 
indicate the rates at which the charges 
and discharges took place. The scale for 
such an instrument would, of course, have 
a zero line, charge being plotted on one 
side and discharge on the other. The sum 
of the integrated areas on one side would 
be the total ampere-hour output and the 
sum of the areas on the other side of the 
zero line would be the total ampere-hour 
input for a time corresponding to the 
length of the ammeter record. 

These quantities, the total input and 
total output, are just as important in the 
case of batteries working on fluctuating 
load as on lighting batteries, a3 any 
change in the relation of these two quan- 
tities will result in a change in the state 
of battery charge and their magnitude 
will affect the question of life. 

While a battery working on a fluctuat- 
ing load may never charge or discharge 
above its normal one-hour rating, the 
ampere-hour output may in the course of 
a day exceed several times the ampere- 
hour capacity of the battery on straight 
discharge work, or, in other words, the 
work done per day on fluctuating loads 
may be several times that of the actual 
capacity of the battery through one com- 
plete discharge. 

This daily total ampere-hour output 
is aptly termed by W. W. Donaldson the 
“diurnal activity” of a battery, the basis 
of comparison being the ampere-hour 
capacity of a battery at the one-hour rate 
of discharge, so that a battery discharging 
in one day three times its capacity at 
the one-hour rate would have a diurnal 
activity of three. 

The greater this factor the greater will 
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be the net work done by the battery, and 
as the diurnal activity increases the life 
decreases, 

It can not be assumed, however, that 
a battery having an activity, say, of three, 
would be subject to the same deteriora- 
tion that would obtain if this battery were 
operating on three complete cycles of 
charge and discharge per day, where each 
discharge lasts for one hour and is con- 
tinuous from beginning to end of dis- 
charge. 

In working on fluctuating loads in 
which the time interval of discharge 
is comparatively short, the forma- 
tion of lead sulphate on both elec- 
trodes for the production of thia 
output is also small, thus limiting the 
change in volume of both plates, and as 
charge follows discharge immediately, the 
small amount of sulphate is at once con- 
verted, so that the plates are never sub- 
ject to discharges requiring the formation 
of deep sulphate and corresponding 
changes in volumes of the electrodes, as 
is the case where the discharge is a con- 
tinuous process, until the entire capacity 
has been given up; and then life would 
consequently be longer than that of a 
battery working on continuous discharges. 


e 


Improvements in Steam Turbines. 
An improvement in steam turbine de- 
sign, due to Johann Stumpf, is described 
in the Mechanical Engineer, London, for 
January 30. The novelty consists in caus- 
ing the steam to pass through the wheel 
buckets twice. This is accomplished by 
means of a set of guides having a circu- 
lar shape, which receive the steam after 
its first passage through the buckets, 
carry it around through a spiral path, and 
discharge it a second time against the 
wheel. This plan has been tried before, 
but choking of the steam resulted, which 
cut down the output of the turbine. In 
the present invention the guides are so 
designed that choking does not take place. 


The jet of steam is maintained uniformly 
distributed by means of the guides. The 
admission angle to these guides is larger 
than the delivery angle from the buckets, 
and by this means the cross-section of the 
steam jet at the discharge end of the buck- 
ets is considerably enlarged. The steam 
also leaves the return buckets at a differ- 
ent angle from that at which it first 
strikes the wheel. This is necessary, as 
the velocities in the two cases are differ- 
ent. 


The Western Union Telegraph Com- 
pany after March 1 will collect and dis- 
tribute messages for the marine service 
of the Marconi Wireless Telegraph Com- 


pany of America. The Postal Telegraph 
and Marconi systems have for some time 
past been working under a similar ar- 
rangement. 
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Annual Report of the New York & 
New Jersey Telephone Company. 
The twenty-first annual report of the 

New York & New Jersey Telephone Com- 

pany, by President Charles F. Cutler for 

the directors, exhibits the result of the 
year’s operation, and the financial con- 

dition of the company, December 31, 

1903. 

The gross earnings were $4,741,343.90, 
the expenses of operation $3,269,996.38, 
making the earnings over expenses $1,- 
471,347.52. The surplus on December 31, 
1903, was $3,071,099.06. 

A larger gain in the number of stations 
connected to the system than during any 
previous year was made. 

New stock to the par value of $1,089,- 
900 was issued during the year, covering 
the balance of the amount subscribed for 
from the offering of September 25, 1902. 

The amount of first mortgage bonds 
outstanding was reduced $18,000 by the 
regular operation of the sinking fund, 
leaving total amount outstanding at the 
end of the year $1,286,000. 

The weather conditions during 1903 
were much more favorable to the success- 
ful operation of the telephone business 
in the territory than during the previous 
year, although serious interruptions were 
experienced by several lightning storms 
which prevailed during the month of July. 

The installation of the Pupin coil upon 
trunk lines, commenced during 1902, has 
been considerably extended during the 
past year, and with satisfactory results. 
The lines connecting Paterson, Passaic 
and Elizabeth, in New Jersey, and Ja- 
maica and Far Rockaway, on Long Is- 
land, are now all successfully operated 
either through underground or aerial 
cables with the use of this apparatus. 
Plans for 1904 contemplate the extension 
of underground trunk lines to substan- 
tially all points within thirty miles of 
New York. 

The completion of several important 
buildings under construction by the com- 
pany has been seriously delayed by the 
many strikes and labor troubles experi- 
enced by the contractors having the work 
in charge. All are now, however, pro- 
gressing, with a fair prospect of com- 
pletion by the summer of 1904. The large 
building in Brooklyn, which is to contain 
the Prospect exchange and Long Island 
trunk line switchboards, is practically 
completed, and will be ready for occu- 
pancy during the coming spring. 

Important extensions have been made 
to the switchboards at some of the larger 
offices, and new installations at several of 
the smaller ones, affording the increased 
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facilities made necessary by the rapid 
growth of the business. 

Satisfactory progress has been made in 
carrying out the plans for providing im- 
proved equipment in suburban exchanges, 
referred to in the last annual report, to 
furnish at all these near-by smaller points 
uniform service of the same efficiency as 


that now afforded in New York and 
Brooklyn. 


With the completion of these plans 
early in the year, a revision of the toll 
line tariffs will be taken up, with a view 


to securing an even larger increase in the 
toll business throughout this area than 
has been shown in the past. 

During the year 1903, there has been 
expended for new plant and equipment, 
the sum of $1,646,953.07, and for real 
estate, $339,529.03, making a total for 
new construction and equipment of $1,- 
986,482.10. 

Of this sum, $437,917.75 waa furnished 
by the net earnings of the year in excess 
of dividends, and the balance, $1,548,564.- 
35, from sales of newly issued capital 
stock. 

The sum of $1,446,050.30 has been 
charged against earnings account for the 
maintenance and reconstruction of the 

lant. 

Estimates for extensions and improve- 
ments during 1904 contemplate the ex- 
penditure of, approximately, the same 
amount as was expended for these pur- 
poses in 1903. 

In order to provide the funds neces- 
sary for this purpose beyond those already 
available, or which may be provided by 
surplus earnings of 1904, the directors 
have authorized since the close of the 
year a further smal] offering of new stock, 
amounting to $1,252,000 par value. 

No new opposition enterprises have been 
started in the territory occupied by the 
company since the last report was issued. 

A special meeting of the stockholders 
was held early in the year at which it was 
voted to increase the number of the board 
of directors from twelve to eighteen. 

The submission of this report marks 
the completion of a period of twenty years 
since the first report of the operations of 
the company under its present manage- 
ment. The following table compares the 
figures then presented, covering the first 
fifteen months of the company’s business, 
with those for the past year: 


18£3. 1903. 
Gross earnings... $306,899.42 $4,741,843.90 
Expenses r X c i 
charges 
taxes aid. 178,560.75 8,451,210.65 
Net earnings.. $128,538.67 $1,290,133 25 


The number of stations operated by 
the company at the close of the first year, 
and of the two decades of its A S 
as follows: 

December 31, 1883.............+-06- 
December 31, 1893..........0.eeeees 
December 31, 1903............-0.6-- 64,808 

At the present time, the entire line 
equipment of the company is of the most 
improved type of copper metallic circuits. 
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Its cable system is very extensive through- 
out the territory. The main part of its 
plant in all the important cities and towns 
in the territory is underground, and this 
underground construction is being rapidly 
extended until all of our main lines will 
be of this permanent character. 
Twenty years ago, the company owned 
no real estate and its thirty exchanges 
were all housed in rented property. To- 
day, the company’s territory is served by 
156 exchanges, and in the principal cities 
and towns these are housed in fireproof 
buildings, owned by the company. 


Notes on Dieletric Hysteresis. 

In the London Electrician for February 
5 is a brief abstract of a paper by Dr. 
Paul Holitscher, which appeared in a 
German journal, and which gives the re- 
sults of measurements on dielectric hys- 
teresis in the micanite tubes used for in- 
sulating conductors on high-voltage ma- 
chines. The magnet frame of a 500-horse- 
power, 10,000-volt, three-phase synchro- 


nous motor was earthed, and the loss be- 
tween this and the armature copper was 
determined. At a constant frequency of 
53.3 cycles per second, the following losses 
were found: 


Dielectric 


t 

Volts. | Amperes. ms nee iro paci Jo. 
9,900 0.115 354 0.0365 
13,150 0.174 T85 0.0423 
15,130 0.218 1,265 0.0458 
18,000 0.293 2,290 0.0538 
20,050 0 365 8,470 0.0616 
21,550 0.43 4,860 0.0700 


Assuming that the dielectric losses are 
proportional to the square of the pressure, 
for voltages less than 6,000 the energy 
loss through dielectric hysteresis in this 
machine will be about forty watts—that 
is, 0.013 per cent of the full-load output. 

For a second machine designed for 400 
kilowatts at 10,000 volts, the following 
dielectric losses are found for varying 
frequencies : 


Fre- ielectri ' 
aed Volts. | Amperes. Tae, i Capacty 
Second. | Watts. farads. 

40 15,500 0.101 572 0.0282 
45 s 0.114 648 0.0281 
50 s 0.127 726 0.0280 
55 ‘ 0.135 767 0.0272 
60 i 0.147 820 0.0270 
65 3 0.155 | 880 0.0265 


In this machine, with a frequency of 
fifty cycles per second, the dielectric loss 
was found to be 290 watts with an im- 
pressed voltage of 12,000; 726 watts with 
an impressed voltage of 15,500, and 1,145 
watts with an impressed voltage of 19,200. 
The insulation resistance of this machine 
was found to be twenty-one megohms, 80 
that the ohmic resistance loss at 15,500 
volts would be about twelve watts, which 
does not materially affect the results of 
the tests. 


- 


February 27, 1904 


RECTIFIERS.' 


— 


BY CHARLES F. BURGESS. 


To correct or redress an alternating 
current so that it may serve certain pur- 
poses, such as charging storage batteries, 
is the function of the so-called alternating- 
current rectifier. The perfection of these 
devices has occupied the attention of vari- 
ous engineers and scientists during re- 
cent years, and the progress made has been 
such as to bring the subject to a state 
of practical importance to the central 
station operators. 

A rectified current, properly speaking, 


is that derived from an alternating source . 


of pressure in which both halves of the 
complete alternating cycle are utilized. 
The ideal rectified curve would be pro- 
duced by inverting the lower half of the 
alternating curve, the resultant being a 
curve of unidirectional, pulsating nature. 
The term, however, is sometimes impr. per- 
ly applied to the interrupted pulsating 
current produced by suppressing one-half 
of each cycle, but the newest and most 
improved rectifiers utilize the complete 
cycle. 

Rectifiers may be divided into three gen- 
eral types: 

Mechanical. 

Vapor. 

Electrolytic. 

Omitting the rotary converter which is 
essentially a direct-current dynamo driven 
bv an alternating-current motor, and is 
not a rectifier in the commonly accepted 
meaning of the term, the mechanical recti- 
fiers include the synchronously driven ro- 
tating reversing switch, and the vibrating 
reverser in which the contact maker is 
maintained in synchronous vibration by 
energy derived from the alternating cir- 
cuit. The destructive sparking which it 
is almost impossible to suppress, and the 
tendency of the storage battery or other 
translating device to discharge when ite 
pressure is greater than the instantane- 
ous values of the pulsating rectified press- 
ure, have prevented these devices from 
being extensively adopted in spite of their 
low cost as compared with the rotary con- 
verter. A vibrating rectifier was adver- 
tised not long ago by an English manu- 
facturer, but the inertia of the moving 
part, together with the objections referred 
to, undoubtedly will prevent this from 
being of value except for the smallest ca- 
pacities. 

Certain materials have been discovered 
which have a low resistance when the 


1A paper read before the twelfth annual convention of 
the Northwestern Electrical Association, Milwaukee, 
Wis., January 20, 21 and 22. 
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current flows in one direction and an ex- 
tremely high value when the direction 
of the current flow is reversed. Conduc- 
tors possessing this property have been 
designated “asymmetric” conductors. It 
is this property that the vapor and elec- 
trolytic types of rectifiers utilize. 

The electric arc playing between car- 
bon terminals has for a long time been 
known to possess the property of asym- 
metry, but not in sufficient degree to war- 
rant its practical application. In the 
discovery of the so-called “Edison effect” 
some twenty years ago it was shown that 
a rectified current could be obtained from 
an alternating current by means of an 
extra electrode inserted in an incandes- 
cent lamp. Various other vapors have been 
found to possess this property, the most 
pronounced results being those recently 
pointed out by Mr. Cooper Hewitt in 
his remarkable work on the conductivity 
of mercury vapor. In this Mr. Cooper 
Hewitt has demonstrated the possibility 
of utilizing the mercury vapor conductor 
in the construction of a rectifier or con- 
verter having an efficiency of ninety-eight 
per cent and above. His apparatus is re- 
markable in its large amount of energy 
converted per unit of weight and volume 
and also for the high efficiency, which can 
scarcely be approached by any other form 
of electrical converting apparatus. At 
present these converters are apparently in 
the development and experimental stage, 
but hold out great promise as a success- 
ful rectifier for various classes of service. 

Though for the past twenty years it 
has occupied a prominent place in scien- 
tific and technical literature, the third 
class or the electrolytic rectifier has only 
recently been placed upon the market in 
this country. This form of rectifier is 
sometimes designated as an electrolytic 
valve, and, as such, has an analogy in the 
hydraulic check-valve which automatically 
allows water to flow freely through a pipe 
in one direction, but prevents its passage 
in the opposite direction. The discovery 
upon which the electrolytic rectifier of to- 
day is based was made a half century ago 
when it was found that aluminum in cer- 
tain solutions possesses the property of 
opposing in a high degree the passage of 
the current from it to an electrolyte, and 
of freely allowing its passage in the oppo- 
site direction. 

It will be evident that the efficiency of 
such an electric valve must depend upon 
the rapidity with which it acts, upon the 
completeness with which it stops the flow 
of current in the one direction, and upon 
the high conductivity which it allows for 
the passage in the reverse direction. With 
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the commercial frequencies now employed 
of from twenty-five to over 100 per second 
it is evident that this valve must act 
with great rapidity. Without going into 
details as to this factor, or the method of 
determining it, I may state that an in- 
vestigation of this question in our labora- 
tory has shown that an, aluminum plate 
immersed in a sodium nitrate electrolyte 
required about 0.1100 of a.second for 
“closing the electrical valve” at each re- 
versal of pressure. 

There are many solutions which in con- 
tact with aluminum allow this electrolytic 
valve action to become manifest. Some 
solutions are naturally more efficient than 
are others, and it is to the study of the 
relative behavior of different materials 
that most attention has been given during 
the past few years. 

Among these advantages which have 
made the electrolytic rectifier an attractive 
problem for study and investigation are 
the following: in possessing no moving 
parts it is a close approximation to the 
static alternating-current transformer, re- 
quiring little or no attention during op- 
eration. The materials of which it is 
constructed are cheap and the total cost 
should be lower than that of the ordinary 
transformer for equivalent outputs. The 
electrolytic rectifier has a high power-fac- 
tor. - It requires little or no abnormal 
rush of starting current. It has in its 
present condition an efficiency in the 
neighborhood of fifty per cent, and what 
makes it especially desirable for a certain 
class of work is that it can be made in 
small sizes at such a cost as will permit 
its general use where small storage bat- 
teries are to be charged from alternating- 
current circuits. Where direct-current cir- 
cuits are available and two or three or 
more storage cells are to be charged from 
them, the common, though wasteful meth- 
od, is to connect the batteries in series 
with a suitable resistance. With the elec- 
trolytic rectifier, advantage may be made 
of pressure transformation rather than 
rheostatic control, thus effecting a large 
saving in the power consumption. 

The electrolytic rectifier has certain 
limitations, one of which is that for a 
single cell a pressure much greater than 
fifty or sixty volts can not be maintained 
at a high efficiency; and where higher 
pressures are necessary two or more cells 
must be operated in series. 7 

Tests which have been made in our 
laboratories on the efficiency of a large 
number of electrolytic rectifiers of various 
types have shown that the best of them 
operate, under practical working condi- 
tions, at an efficiency between fifty and 
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sixty per cent. ‘Tests on various sizes of a 
certain type of rectifier have shown that 
this efficiency is practically constant, re- 
gardless of size, and in this respect the 
rectifier differs materially from most types 
of electrical apparatus, where the efficiency 
usually increases in value as the size of 
the outfit is increased. While the eff- 
ciency of the rectifier is such as to enable 
it to compete very satisfactorily with a 
motor-dynamo or similar form of charg- 
ing device when small outputs are re- 
quired, for larger equipments of, say, five 
to ten kilowatts, the advantage of effi- 
ciency is in favor of the latter device. 

The electrolytic rectifier will not oper- 
ate indefinitely without attention, for there 
is a tendency to electrolytic decomposi- 
tion, for the liquid to evaporate, and 
for the electrodes themselves to undergo 
a certain corrosion which requires their 
replacement after certain intervals. With 
certain forms of cells, however, this cor- 
rosion and the amount of attention made 
necessary may be rendered so small as 
to offer little ground for practical ob- 
jection. In some extensive tests on a 
form of rectifier devised in our laboratory 
we have found that the total cost of 
maintaining the apparatus in working con- 
dition may be covered by a small fraction 
of a cent per kilowatt-hour, and the 
amount of attention is limited to a few 
minutes once in each ten hours of con- 
tinual operation. 

In measuring the efficiency and investi- 
gating the properties of this new type of 
apparatus certain peculiarities become 
manifest. On attemptmg to measure the 
output of these rectifiers by the use of 
direct-current ammeters and voltmeters, 
and multiplying the readings thus pro- 
duced to give the watts, a value consider- 
ably at variance with the true value may 
be obtained on account of the failure of 
the ordinary type of instruments to prop- 
erly record the current having this pecu- 
liar pulsating nature. The wattmeter, how- 
ever, will give more nearly correct indi- 
cations, and the efficiency should be prop- 
erly determined by wattmeter readings 
on each side of the rectifier outfit. It 
might at first sight seem rather startling 
after measuring the rectified pressure by 
means of a direct-current voltmeter and 
obtaining a reading of, say, twenty-five 
volts, to find that when connecting a 
twenty-eight or thirty-volt storage battery 
to the terminals a charging current will 
flow. This, of course, is due to the fact 
that the voltmeter indicates only average 
values of current, while at certain por- 
tions of the current wave the pressure con- 
siderably exceeds this value. It is while 
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the pressure is at the maximum that the 
storage battery in the above instance will 
be charged. 

Electrolytic rectifiers may properly be 
subdivided into two classes, one in which 
an aqueous solution is employed and an- 
other in which use is made of the non- 
aqueous or fused electrolyte. It has been 
found that certain soluble phosphates, bo- 
rates, tartrates, sulphates and various 
other materials when placed in water to 
a suitable density will cause aluminum to 
develop the valve action. It has also 
been found that in most of these solutions 
if the temperature be allowed to rise be- 
yond thirty or forty degrees centigrade 
a marked decrease in efficiency results, and 
it is, therefore, necessary in cells of any 
considerable size to use a cooling device 
in which the cell is kept at a low tempera- 
ture either by flowing water or circulating 
air. 

Mr. Carl Hambuechen, of the Univer- 
sity of Wisconsin, has discovered that 
aluminum acts most efficiently as an asym- 
metric conductor when placed in molten 
sodium nitrate, or certain other similar 
salts. Upon this discovery is based the 
second class of electrolytic conductors, or 
those which employ the fused electrolyte. 
An average efficiency of from ten to thirty 
per cent higher than that of the aqueous 
type may be maintained with the fused 
salt on account of the more efficient valve 
action of the aluminum and the lower 
resistance of the electrolyte. It has a 
further advantage in that the develop- 
ment of heat is utilized, inasmuch as it 
tends to keep the material in a condition 
of fusion and at a high degree of con- 
ductivity, while with the aqueous type, 
the elevation of temperature beyond thirty 
or forty degrees centigrade causes such 
a rapid decrease in efficiency that artificial 
means are necessary for dissipating the 
heat. 

With the fused salt the temperature of 
operation is limited to the degree of heat 
at which evaporation and decomposition 
of the electrolyte begin, and this point 
being over 350 degrees centigrade allows 
a fairly high rate of radiation by simply 
exposing the cell to the air. This fact, 
together with the high conductivity of the 
fused salt, enables a large output per 
unit of weight and volume of the cell to 
be attained. 

The essential parts of this rectifier con- 
sist in a specially wound transformer or 
autotransformer which allows connection 
to a 110-volt or other convenient source 
of alternating supply. This transformer 
has various terminals by means of which 
tne ratio of transformation and consequent- 
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ly the pressure of the rectified current 
may be regulated, thus avoiding rheostat 
control. Connections are made also from 


the windings of the transformer to two 
aluminum electrodes and an iron elec- 
trode. The electrodes are contained in an 
aluminum case surrounded by an asbestos 
cover, passing through and being held in 
place by a stone top. 

When the rectifier is not in use, the 
electrolyte is perfectly solid and non-con- 
ductive, but by passing a low voltage and 
high volume alternating current length- 
wise through the iron electrodes for four 
or five minutes the cell is brought into 
working condition, after which the heat- 
ing current is switched off and the cell is 
maintained at the desired working condi- 
tion by the natural heat losses when oper- 
ating within twenty-five per cent of the 
normal load. 

With aluminum electrodes two inches 
hy one inch by one-eighth inch the nor- 
mal load is ten amperes, at a rectified 
pressure of twenty-five to thirty volts. The 
current may be several hundred per cent 


-higher than this value for a short time 


without detriment, and a fifty per cent 
overload causes excessive heating and va- 
porization of the salt only after several 
hours run. The total weight of an output 
of this capacity is about thirty pounds, 
most of which is in the transformer. 

All the attention which the device re- 
quires is the addition, once in each day of 
operation, of a small amount of salt in 
the form of sticks which are introduced 
through an opening in @ stone cover. Thia 
salt is added for the purpose of supplying 
electrolyte losses by vaporization and neu- 
tralizing the tendency of the electrolyte 
to become alkaline by the decomposition 
effect of the current. 

By thus maintaining the salt in work- 
ing condition, aluminum electrodes have 
been operated for over 800 hours without 
excessive corrosion and the iron electrodes 
last a considerably longer time. Esti- 
mates of the cost of the additional salt 
and the renewal of electrodes place the 
figure at below three-tenths of a cent per 
kilowatt-hour. 

The electrolytic rectifier in its present 
stage of development is an apparatus of 
interest and value to the central station 
manager as well as to the large number of 
customers who desire to obtain from exist- 
ing alternating-current systems current 
for their electric automobiles or for storage 
hatteries used for other purposes. 

If it comes into extensive use some 
interesting problems will be presented to 
the central station manager. The cus- 
tomer who connects his rectifier to the 
regular lighting circuits pays a high price 
for his power. It is doubtful whether even 
at this rate such a load is a desirable 
one from the station standpoint on ac- 
count of its intermittent nature and its 
interference with the regular lighting 
service. The management, however, 
could well afford to encourage the use 
of the rectifiers in the daytime to the 
extent of giving reduced rates for that 
portion of the day when the tax on the 
lighting circuits is at the minimum. 
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High-Tension Hydroelectric Plants in Roumania and Switzerland. 


Italy and Switzerland are utilized 

to great advantage at the present 
time for supplying electric light, heat and 
power in neighboring towns, villages and 
hamlets. The accompanying illustrations, 
Figs. 1 and 2, show the exterior and in- 
terior of the hydroelectric plant of the 
power transmission at Sinaia (in Rou- 
mania). This power-house contains three 
turbines directly connected to three poly- 
phase alternating-current generators of 
the revolving field type with stationary 
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By Frank C. Perkins. 


and the form of the regulator seen in 
Fig. 1 is operated by belt transmission 
from the turbine shaft. The power is 
largely used for working the naphtha 
springs at Campina and Bustinari. 

The polyphase power transmission plant 
shown in Fig. 3 is among the most im- 
portant of those taking advantage of the 
numerous waterfalls of Switzerland. When 
the remarkable development of the vari- 
ous industries in the valleys of the moun- 
tainous regions of that country is con- 
sidered, the advantages of such a dis- 
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tablished, when it was again found pos- 
sible to struggle with more or less success 
against the extensive production of the 
large box factories of this part of Switzer- 
land. 

The excellent water power of the river 
Orbe was utilized in this power transmis- 
sion plant. This river has its source in 
the lake Joux. 1t flows underground for 
a considerable distance, finally rising to 
the surface through a wall of rocks and 
then traverses a narrow valley joining the 
lake Neuchatel. The lake Joux having a 
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Fic. 1.—InTERIOR ELECTRICITY WORKS AT SINAIA, ROUMANIA—THREE-PHASE DYNAMOS. 


armatures, constructed at Frankfort-on- 
the-Main, Germany, by the Elektricitäts- 
Actien-Gesellschaft, formerly W. Lah- 
meyer & Company. These machines have 
a capacity of 1,050 kilowatts and are 
equipped with exciters mounted on the 
same shaft as the turbines and alternators 
outside of the main generator bearings 
The power-house, it will be noted, 1s 
of particularly attractive appearance, and 
the transmission line is operated at a 
potential of 11,000 volts, the distance of 
the distribution conductors from the 
hydraulic station being forty-five kilo- 
metres. It will be noted an additional 
flywheel is provided with these units be- 
tween the turbines and the alternators, 


tribution and transmission of power will 
be readily understood. The two Swiss vil- 
lages, Storoix and L’Auberson, are situ- 
ated in the valley of the Tura, 1,000 metres 
above the sea level, and are known 
throughout the world by the high-grade 
music boxes, the manufacture of which 
is of purely domestic character. 

The high price of coal in that region, 
and hence the high price of power, has a 
tendency to drive out the small manufac- 
turer and concentrate the work into a few 
plants which can produce the articles in 
question in very large quantities and at 
much less cost. Many families had found 
this competition extremely difficult to meet 
until this electrical power plant was es- 


large capacity, and the river Orbe of short 
length, and other important points, make 
this location the very best for the estab- 
lishment of an hydraulic power plant. 
The state of Vaud authorized the So- 
ciete Anonyme de |’Usine Electrique des 
Clees in Yverdon to install the power 
transmission plant at the river Orbe, for 
supplying light and motive power to the 
large and small factories in the villages of 
this vicinity. Since this plant was started 
all of the steam engines, gas engines and 
other forms of power have disappeared 
entirely, leaving the electric motor as the 
exclusive means of supplying power for 
the industries of this section. The trans- 
mission line furnishes power and light to 
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Yverdon, Grandson, Baulmes and St. 
Croix. 
The large factories of Jura-Simplon at 


Yverdon utilize electric power entirely and 
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discharge of four cubic metres per second, 
which corresponds to 2,400 horse-power or 
an effective output at the turbine shafts 
of 1,800 horse-power. 


The turbine and 


Fig. 2.—ExTERIOR OF ELECTRICITY WORKS, SINAIA, ROUMANTA. 


a large factory of cement and lime has 
been established at Baulmes requiring 
about 200 horse-power. One of the most 
interesting, as well as one of the most 
important, features of this power trans- 
mission distribution is the fact of the in- 
troduction of the electric motor into the 
shops of the small factories as well as even 
into domestic service. The plant was in- 
stalled by the Maschinenfabrik Oerlikon, 
of Oerlikon, near Zurich, Switzerland. 

The dam was constructed at the Orbe, 
on the south side of the village of Bal- 
laigues. It was built of brick entirely, 
and was constructed with a specially de- 
vised gate which would allow the quanti- 
ties of fish abounding in the lake to pass 
up and down the stream at will. 

The water of the reservoir is 619.5 
metres above the sea level and flows down 
to the power-house, partly through a tun- 
nel and partly through a covered channel 
with a semi-circular roof which leads to 
the power-house (Fig. 3). The length of 
the channel is 3,600 metres, and it is 
supplied with ten manholes for the pur- 
pose of cleaning and repairing the same. 
Connecting the channel with the turbines 
is a penstock having a diameter of 1.2 
metres, formed of steel plates. The power- 
house is located on an altitude of 571 
metres, leaving a total fall of 48.5 metres, 
and after deducting the friction losses an 
effective head of forty-five metres. 

The plant was designed for a water 


generator room noted 
in drawing above men- 
tioned and in the ac- 
companying illustra- 
tion, Fig. 4, is twenty- 
six metres long, ten . 
metres wide and six 
metres high. It is 
equipped with six sets 
of turbines and gener- 
ators directly coupled, 
each having an output 
of 300  horse-power. 
The generator and dy- 
namo room is equipped 
with a five-ton crane 
which lifts the various ° 
heavy pieces of appa- 
ratus requiring replac- 
ing or repairs. The 
switchboards occupy a 
separate room adjoin- 
ing the generator and 
turbine room. 

The generators are 
directly coupled to the 
turbines and are three- 
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rent machines of the 
Oerlikon inductor type 
with star connection. The alternat- 
ing current generated has a poten- 
tial of 5,200 volts and a frequency of fifty 
periods per second. The armature con- 
sists of a cast-steel frame with wrought- 
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iron laminated rings, having forty-two 
slots or grooves in which are placed 
twenty-one spools or coils. Each of these 
armature coils is well insulated from the 
core and fastened securely in place. It 
consists of thirty-four turns of copper 
conductor. The field coil is stationary and 
consists of 480 turns of copper 5.5 milli- 
metres in diameter. ‘The rotating part 
of these generators or inductors consists 
of a cast-stee] cylinder on the circumfer- 
ence of which is fastened two laminated 
iron rings made up of seven sections. 
The main conductors from the various | 
generators pass to the _ switchboards 
through an underground conduit or sub- 
way. These switchboards consist of sev- 
eral panels each, for generators, exciters 
and distribution. The necessary trans- 
formers for the measuring instrument are 
located back of the switchboards. One of 
the panels controls the current for the 
lighting of the village of Les Clees, and 
another for the lighting of the central 
station and operating a six-horse-power 
motor for the repair shop; while another 
panel, equipped with ammeter, voltmeter 
and the necessary switches, controls the 
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current on a special line to the Zement- 
fabrik in Baulmes. 

The transmission lines cover a total dis- 
tance of sixty-eight kilometres, while the 
total length of copper used is 385.5 kilo- 
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metres. The line between Les Clees and 
Champs des Bois consists of eight conduc- 
tors, while that between Yverdon and 
Grandson employs four conductors, each 
having a diameter of four millimetres, and 
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varying in size from one-tenth horse-power 
to 130 horse-power, the total power trans- 
mitted for this class of work being 612 
horse-power; while the Werkstatten der 
Jura-Simplonbahn utilizes 120 horse- 
power, and the Zementfabrik in Baulmes 


Fic. 4.—DN TERIOR VIEW OF GENERATOR AND TURBINE Room, LES CLEES YVERDON POWER PLANT. 


seven wires are necessary in the line from 
Champs des Bois to Yverdon, seven-milli- 
metre conductors being used in this case. 
The high-tension lines Letween Les 
Clees and Champs des Bois consist of 
seven conductors and between Champs des 
Bois and Baulmes the same number, while 
from Baulmes to St. Croix-D’Auberson 


four are employed, three of which have a 
diameter of five millimetres each and the 
fourth conductor of four millimetres in 
diameter. The total weight of these con- 
ductors is 94,116 kilogrammes, and more 
than 1,478 poles are used, together with 
8,232 procelain insulators which were 
tested to a very high potential before being 
passed. 

The low-tension distribution is 48.5 
kilometres long and employs a total length 
of conductor of 204.1 kilometres. The 
total weight of the secondary wires is 
47,036 kilogrammes and a total of 966 
poles are employed with 8,764 porcelain 
insulators. 

There are about forty transformer sta- 
tions on this power transmission line, of 
which ten are located about Yverdon and 
vary in capacity up to 230 kilowatts, and 
three substations at Grandson, and four 
at St. Croix, the remainder being located 
at the various villages along the transmis- 
sion lines. These substations are sup- 
plied with more than fifty step-down trans- 
formers with a total capacity of 1,038 
kilowatts. 

The secondary lighting distribution sup- 
plies current to 8,473 incandescent lamps, 
of ten and sixteen candle-power each ; also 
seventy-four arc lamps at Yverdon; the 
total candle-power output being 1 119, 150 
candle-power. 

The motor load consists of 109 motors, 
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The cost of current for electric light- 
ing may be of interest as well as the 
charge for power at this Swiss transmis- 
sion plant. For the use of a ten-candle- 
power, sixteen-candle-power, or twenty- 
five-candle-power incandescent lamp for 
400 hours during the year, the charge is 
nine, fourteen and nineteen francs, re- 
spectively; and the charge for the same 
power lamp for 800 hours is twelve, nine- 
teen and twenty-four francs per year; 
while if used more than 800 hours the 
rate is fifteen, twenty-three and thirty 
francs each, of ten, sixteen and twenty- 
five candle-power lamps. 

For electric power the rates vary ac- 
cording to the size of the motors, from 
twenty-four francs per horse-power for a 
one-half horse-power motor to fifteen 
francs per horse-power for a thirty-horse- 
power motor. When small sizes alone are 
used the hourly rate for these motors is 
ten centimes per horse-power-hour for a 
one-half horse-power motor, and ae 
eight and seven and one-half centimes 
horse-power-hour for motors of two, five 
and six horse-power, respectively. 

The Les Clees-Yverdon power transmis- 
sion plant is in operation continuously 
day and night without dees except 
for one hour, from 12 to 1 P. M., daily, 


Fic. 5.—Curves SHowrna LOAD VARIATION, 


requires 200 horse-power from this power 
plant. 

Fig. 5 shows the curves of load for 
each month at the Les Clees Yverdon 
power plant. 


Les CLEES YVERDON PLANT. 


and from 9 A. M. to 2 P. M. on Sundays. 
The entire equipment of this installation 
was placed in operation under the direc- 
tion of the Ateliers de Construction 
Oerlikon. 
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NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CLXXIXD—A HINGED FARADAY RING 
FOR EXCITING VACUUM TUBES FOR 
USE IN THERAPEUTICS. 


In this transformer the Faraday ring 
instead of being solid has a hinge to allow 


» »® 
| | 


the primary or secondary coils to be in- 
serted or removed. The secondary coil 
is constructed on the plan described and 
illustrated in notes cxii, exxxvii and later 
papers, which should be consulted for de- 
tails. The sections are interchangeable, aa 
they are free from each other and from 
the tube separating them from the core. 
The same construction is also applied to 
the primary, allowing the amount of wire 
in use to be varied to suit the conditions. 
If a section is injured the core can be 
opened at one end by removing a bolt, and 
turning back the bar, to the position shown 
by the dotted line, when either the pri- 
mary or secondary can be removed, the 
injured section being replaced by another. 
The transformer is provided with the same 
arrangements of spark-gaps in the tube 
circuit as have already been fully de- 
scribed and illustrated in open-circuit 
transformers in earlier notes. These ar- 
rangements are not shown in Fig. 1, as 
they would complicate the drawing which 
is intended to be somewhat diagrammatic. 

This closed-circuit transformer was es- 
pecially designed for use in exciting 
vacuum tubes to produce the derma rays 
already mentione. l for treating diseases of 
surfaces. In these tubes the source of 
light is at or near the tube wall, as shown 
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in Fig. 2. The transformer is also well 
suited for exciting the primary of a Tesla 
coil for use in therapeutics, because hav- 
ing no break in the primary circuit this 
source of irregular trains of ether waves 
is obviated. The absence of a break is 
also an advantage to the physician, because 
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Note 179p—F ice. 1.—HIncoepo FaRapvay RING. 


a break is the most annoying feature of 
an inductorium, especially if the energy 
in the exciting current is considerable, 
as it should be in treating diseases of the 
skin in hospital practice where it is im- 


NoTE 179p—Fica. 2—Vacuum TUBE FOR 
TREATING DISEASER OF SURFACER. 


portant to reduce the time of treatment, 
that more patients may be helped. 

The tube has a convex cathode to spread 
the cathode stream instead of bringing 
it to a focus aa in ordinary tubes, in which 
a concave cathode is always used. As the 
ether waves arise from each point struck 
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by the cathode stream particles the tube 
furnishes a diffused source of X-light or 
derma rays according to the degree of the 
vacuum, the condition of the terminals 
and the intensity of the surges. The 
tube is contained in a non-radiable case to 


protect the physician from injury. The 
B2 D 
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case is provided with a handle to allow 
the tube to be brought into correct rela- 
tions with the patient and to be moved 
over the diseased area. As the source of 
the rays is almost in contact with the sur- 
face being treated, the strength of the 
energy striking the surface is several hun- 
dred times as great as when focus tubes 
are used with the source of energy at an 
internal target placed ten to twenty centi- 
metres from the diseased tissue. This 18 
an advantage, especially in hospital work, 
as it enables more patients to be treated 
with the same apparatus. For details of 
the theory on which these tubes were con- 
structed refer to earlier notes. 

PERTEN 

British Engineering Standards 
Committee. 

An electrical conference of the British 
Engineering Standards Committee was 
held January 26 and 27, at the Institu- 
tion of Civil Engineers. The proceedings 
were private, but it is reported that the 


conference was convened by the subcom- 
mittee on generators, motors and trans- 
formers, it being called to consider the 
opinions which had been expressed re- 
garding the recommended standard fre- 
quencies. Proposals for standardizing 
motor carcasses and speeds were consid- 
ered at some length. 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY—XIII1. 
(Concluded.) 


NOTES ON PROGRESS IN EUROPE AND 
AMERIOA. 


BY JOHN B. C. KERSHAW. 


Copper Refining. 

In a note published in the ELECTRICAL 
REVIEW on January 23, 1904, the most 
recent information relating to the posi- 
tion of the electrolytic copper refining in- 
dustry was given, and reference was made 
to a paper by Hofman read recently before 
the American Institute of Mining Engi- 
neers. In this paper Hofman gave a very 
full description of the two electrolytic re- 
fineries situated in the Butte district of 
Montana; namely, at Great Falls and 
Anaconda. The number of vats now in 
operation at these refineries is stated to 
be 312 and 1,400 respectively; and the 
power utilized ia given as 9,000 amperes 
at 200 volts, on three 120-vat circuits at 
Great Falls, and 4,000 amperes at sixty 
volts on seven circuits, each of 200 vats, 
at Anaconda. If these figures are cor- 
rect, each pair of electrodes requires an 
electromotive force of 0.30 volt at Ana- 
conda, and apparently twice this electro- 
motive force at Great Falls—and the lat- 
ter refinery would seem to have adopted 
the less efficient system of distribution. 

At Great Falls the anode mud is filtered, 
and the cake obtained on the filter presses 
is steam-dried and sold. At Anaconda, a 
recovery plant was worked until recently, 
but the anode mud is now treated as at 
Great Falls, and the dried cake is sold. 

An abstract of the very important paper 
by Brancroft on “Electrolytic Copper Re- 
fining,” read at the fourth meeting of 
the American Electrochemical Society, has 
already appeared in the ELECTRICAL Re- 
VIEW (see issue of September 26, 1903). 
The best results were obtained with a cur- 
rent density of 3.5 amperes per square 
decimetre and a temperature of seventy 
degrees centigrade, and in order to render 
this temperature practicable on an indus- 
trial scale, Bancroft recommended the use 
of covered, in the place of open, vats. 

In the discussion which followed the 
reading of this paper several practical cop- 
per refiners objected to the extra labor 
and expense which this modification of 
the usual system would entail, and it was 
considered that Bancroft’s results were 
only of laboratory value and importance. 

In the writer’s opinion, copper refiners 
would be well advised to try Brancroft’s 
system of working with covered vats and 
a higher temperature on one circuit of 100 
or more vats, and to compare the resulte 
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obtained with those from a similar cir- 
cuit of open vats. That the trouble and 
expense involved in preparing covers are 
much exaggerated, he is convinced, from 
his own experience in another industry. 

In the chlorate industry covered vats 
are absolutely essential in the refining 
house; yet each wooden cover does not 
cost more than fifty cents to construct; 
will last twelve months, and is so light 
that one man can easily lift it on or off 
the vat in half a minute. Similar covers 
would be ample in the copper refining in- 
dustry. 

Zine. 

In the note upon zine published in this 
series in the ELECTRICAL Review of De- 
cember 26, 1903, the writer referred to 
the Swinburne & Ashcroft, Salgues, and 
Strzoda processes for extracting zinc from 
its ores, and some details relating to the 
present position of these processes as re- 
gards industrial development were given. 
It might be inferred from that note that 
no electrolytic zine extraction process had 
emerged from its experimental stage and 
was working upon an industrial scale; and 
it will therefore be wise to give in this 
note some details of the Hoepfner zinc 
process which has been operated at the 
Erste CEsterreichische Soda Fabrik at 
Hruschau, in Austria, and at the Win- 
nington works of Messrs. Brunner Mond 
& Company, in England, for some years, 
with considerable success. The Hoepfner 
process is designed for utilization of the 
waste calcium chloride liquors from the 
ammonia soda works, a solution of zinc 
chloride being obtained from this liquor 
after a series of chemical reactions, in 
which the roasted and crushed zinc ore is 
employed as raw material. This solution 
of zine chloride is electrolyzed in a dia- 
phragm type of cell, with carbon anodes 
and zinc cathodes. The zinc obtained is 
exceptionally pure (testing 99.95 per cent 
Zn.), and it is reported that the greater 
part of the output of the Winnington 
plant is sold for the manufacture of cart- 
ridge cases, for which purpose it is alloyed 
with copper. 

The Hoepfner zinc-extraction process 
was worked out at Furfurth, in Germany, 
in the years 1895 and 1897; and since the 
latter year it has been operated at Win- 
nington, in England, and at Hruschau, in 
Austria. 

Up to April 30, 1901, 1,660 tons of zinc 
and 5,000 tons of bleach are stated to have 
heen produced by the plant installed at 
Winnington, and extensions have since 
been carried out which increase its capacity 
to three tons zinc and nine tona bleach 
per day. The plant is of exceptional in- 
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terest, since Mond gas and large gas en- 
gines generate the electrical energy re- 
quired for the process, and 1,200 horse- 
power are now reported to be utilized in 
this branch of manufacture. No details of 
the plant installed at MHruschau, in 
Austria, for working this process are avail- 
able for publication. 

Another new zinc-extraction process, 
depending upon the use of the electric 
furnace, is reported to be receiving trial 
at the works on the Trollhattan Elek- 
triska Aktiebolag, at Oran, in Sweden. 

The process is that of De Laval, and 
the lead-zinec sulphide ores found in the 
neighborhood of the factory are to be em- 
ployed as raw material. 

This works formerly produced calcium 
carbide, and the slump in that industry 
has caused this transfer of the power 
available to another manufacture. No de- 
tails of the De Laval zinc-extraction proc- 
ess have yet come into the writer’s hands. 

Electricity as a Drying Agent. 

In a note published in the ELEcTRICAL 
Review of January 2, 1904, the writer 
referred to the Carmichael method and 
process for drying peat, this process hav- 
ing been the subject of a demonstration 
at Charlton, in Kent, recently, before a 
gathering of London journalists. The 
Carmichael process is based upon the use 
of the electric current for removing por- 
tion of the surplus water of the peat; but 
at the demonstration referred to the 
nature of the action of the electric current 
(whether electrolytic, thermal or merely 
mechanical) was not clearly explained. 
The writer based some unfavorable criti- 
cism of the Carmichael process upon the 
assumption that the action of the current 
was entirely electrolytic, and that the 
water was removed by decomposition into 
oxygen and hydrogen. A recently pub- 
lished report of a demonstration given 
by Count Schwerin, at the Berlin chem- 
ical congress in June, 1903, proves that 
both electrolysis and endosmose occur, and 
that the removal of the water is chiefly 
due to the latter effect—+. e., to a mechan- 
ical separation of the water molecules from 
the body of the peat. Count Schwerin 
showed experimentally that when peat 
sludge is placed in a wire net fine enough 
to retain the peat fibres, no water passes 
through, but if a sheet of metal be laid 
upon the top of the sludge, and the sheet 
of metal above and the net below it be 
made, respectively, the positive and nega- 
tive poles of an electric circuit, endosmose 
occurs, and the water runs off through 
the net, owing to a slight movement of 
the particles of peat toward the positive 
pole, ù e., toward the metal plate. The 
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same effect is observed with mixtures con- 
taining water which can not be filtered, 
such as alizarine paste. Professors Lunge, 
Bredig, Coehn and Le Blanc joined in the 
discussion upon Count Schwerin’s dem- 
onstration, and it.came out in the course 
of this discussion that the peat, after sub- 
jection to the electrical endosmose, still 
retained between sixty-five and seventy 
per cent water. 

. It would have saved some trouble if Mr. 
Carmichael or his representative had re- 
ferred to Count Schwerin’s paper and ex- 
perimental results when giving the dem- 
onstration of the process at Charlton in 
Kent, for it would seem from the pub- 
lished reports that the two processes are 
identical in principle and character. In 
Mr. Carmichael’s process some chemicals 
are first mixed with the peat sludge, but 
this will hardly alter the chief effect of the 
current action, though possibly it may pro- 
mote electrolysis at the expense of the en- 
dosmotic action. The fact, however, that 
only a very small percentage of the total 
water present can be removed economic- 
ally in this way is unfortunate. The 
process, therefore, though of considerable 
scientific interest, can not be held to have 
solved the peat-fuel problem, and, in face 
‘of Count Schwerin’s facts, it is more than 
doubtful whether electrical endosmose 
can be applied with financial success to 
the separation of water on a large scale 
from any industrial product. 

Further Notes on the Kilectrolytie Alkali and 

Bleach Industry. 

Buchner in a recently published article 

upon the utilization of electrochemical 
methods in the organic chemical industry, 
has stated that the Baden Ainlin and 
Soda Fabrik have erected at Ludwigshafen 
a 3,500-horse-power plant for the decom- 
position of sodium chloride. The process 
and cell used are that of the Griesheim 
Elektron Company, and the products of 
the plant are utilized chiefly in the worka. 
According to the same authority, Ger- 
many now produces 50,000 tons of elec- 
trolytic bleach per annum, and exports 
this product both to England and to the 
United States. The exports to both coun- 
tries are however declining, and in 1902 
the figures are reported to have been 
8,000 and 14,000 tons, respectively. 
_ The Bitterfeld El. Chemische Company 
and the Rheinfelden El. Chem. Company 
which have hitherto been independent or- 
ganizations, though working the same 
process, have decided to amalgamate, and 
the capital of the Bitterfeld company, 
which is the older firm, is to be increased 
for the purpose of buying up the shares 
of the other. 
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Vogel has recently published informa- 
tion which is of some interest, relating 
to the position of the electrolytic alkali 
industry in Russia. He states that the 
first electrolytic alkali works in that coun- 
try was started at Zombkowice in 1896, 
with 1,200 horse-power, and that the Elek- 
tron Griesheim process was utilized. In 
1899 a second works was built and started 
at Slaviansk. This works used the Bit- 
terfeld process and the two works are be- 
heved to be still operating with success. 
A third works projected and erected in 
connection with a new water power centre 
in Finland proved a failure, possibly be- 
cause the excessive cold caused difficulty 
in the bleach manufacture. 

With regard to France, Hulin states 
that only two companies are producing 
caustic soda and bleach regularly by the 
electrolytic process; namely, the Societe 
Industrielle des Produits Chimiques, by 
the Elektron process, with 2,000 horse- 
power at La Motte; and the Societe Volta 
at Moutiers, where the Outheni-Chalandre 
diaphragm process is worked. The pros- 
pects for the industry in France, accord- 
ing to this authority, are not very bright, 
and no new developments are occurring. 

In America, litigation has followed the 
call upon the preferred shareholders in the 
American Alkali Companv (sthodin proc- 
ess) for further payments upon their 
shares, and the case has been won by the 
defendants, who pleaded that misleading 
statements have been published by the 
promoters of the company. The works 
at Sault Ste. Marie will therefore remain 
closed for the present. 

. According to the Chemical Trade Jour- 


nal (Manchester) of January 16, 1904, 
the development of the “Bell” mercury 
process of alkali manufacture at the Wyan- 
dotte works of the Pennsylvania Salt Com- 
pany is only proceeding slowly. This cel: 
differs from the Castner cell, in the means 
adopted for causing circulation of the 
mercury cathode; the pressure of the 
chlorine in the anode compartment being 
utilized in the Bell cell for this purpose. 
The slow industrial development of the 
process is therefore probably due to diffi- 
culties caused by chlorine escapes. 


Scope of These Industrial Notes and New 
Inventions, 


In concluding the second series of these 
notes on “Industrial Electrochemistry and 
Electrometallurgy,” the writer desires once 
more to emphasize the fact that the notes 
deal alone with practical achievements, 
and that patent literature has been studi- 
ously avoided in preparing them for pub- 
lication. | | 

The reasons advanced in the ELEC- 
TRICAL Review of April 18, 1903, for 
limiting the scope of the notes in this 
manner still hold good. Electrochemical 
and electrometallurgical processes do not 
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differ from other processes of manufacture 
in liability to failure when transferred 
from the laboratory to the works; and 
until the new process has successfully 
passed this stage of its development, no 
one can be certain that it will attain a per- 
manent footing in the world of manufac- 
turing industry. More than three-fourths 
of the patented proposals for applying 
electricity to chemical and metallurgical 
processes, in fact, never reach this stage; 
and the investing public is spared the loss 
of money which would in most cases result 
from this actual trial upon an industrial 
scale of operation. 

Of the remaining fourth, not all sur- 
vive the ordeal, and emerge as useful and 
successful processes; but the writer has 
thought it wise to chronicle the results 
of experimental trials conducted on a 
somewhat larger scale than laboratory op- 
erations in these notes, even though in 
some cases such chronicle is one of final 
failure. 

It was a wise philosopher who first 
gave utterance to the thought that “man- 
kind can learn more from its failures 
than from its successes.” This is un- 
doubtedly true, and it is to illustrate this 
principle that the writer has drawn at- 
tention (as many may think unneces- 
sarily) to some of the failures in the 
realm of electrochemistry and electro- 
metallurgy in this second series of indus- 
trial notes. Failures not only serve as 
warnings what to avoid, but also in some 
cases, when properly studied and under- 
stood, may themselves contain the seeds 
of ultimate success. 

Finally, the writer would reiterate his 
remark, that he will at all times be 
pleased to receive from those working at 
the problems of applied electrochemistry 
and electrometallurgy information relat- 
ing to their progress and uetails of proc- 
esses and apparatus which have received, 
or are receiving, experimental tria] upon 
an industrial scale of operation in the 
United States. 


Date 
Published. 
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SOME APPLICATIONS OF THE THEORY 
OF ELECTROLYSIS TO THE SEPARA- 
TION OF METALS FROM ONE AN- 
OTHER. l 


BY A. HOLLARD. 


In the present study I have co-ordi- 
nated a certain number of facts and ex- 
periments already published here and 
there in such a way as to bring them 
into line and show what philosophic bear- 
ing they have on one another. It thus 
clears the way for the presentation of an 
actual theory of electrolytic analysis that 
has not up to the present been put for- 
ward. The only principle involved hith- 
erto in electrolytic analysis for the sepa- 
ration of elements is that which is based 
on the successive separation of the metals 
by gradual increase of the potential across 
the electrodes, each metal depositing it- 
self at a potential spoken of as the- po- 
tential proper to the metal. 

Strictly speaking, this principle is 
hardly directly applicable. Indeed, it 
supposes the constant use of low poten- 
tials and consequently small intensities, 
thereby prolonging the duration of the 
experiment. In fact, the only applica- 
tions of this principle which have been 
made are the separations with very weak 
currents, of copper and silver, of silver 
and bismuth, and of mercury and bis- 
muth, that is of metals whose polariza- 
tion potentials are lower than that of 
hydrogen. 

As to metals with polarization poten- 
tials higher than that of hydrogen (zinc, 
cadmium, iron, cobalt, nickel, tin, lead), 
they cannot be separated according to this 
same principle. In fact the current, al- 
ready very weak, which precipitates one 
of the metals, separates hydrogen from 
the bath just as much, and then the frac- 
tion of the current utilized for the de- 
posit of the metal is so small, especially 
toward the end of the electrolysis, when 
the concentration of the metal ions be- 
comes very low (Nernst’s Law), that the 
deposition of the metal is never complete. 
Thus zine and nickel, which have a rela- 
tively large potential difference (0.54), 
have not been separated by us, when we 
used a slightly ammoniacal solution of 
the sulphates with a current of 0.01 am- 
pere, the zinc always depositing itself 
with the nickel. We ought to work with 
a current of less than 0.01 ampere, seeing 
that a fraction only is utilized, but this 
would make the operation interminable. 

Recognizing that the foregoing princi- 
ple is entirely insufficient, we have sought 


1 A paper read before the Faraday Society, Tuesday, 
February 2, 1904. 4 7 K 
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for other applications of the theory of 
electrolysis permitting of effectual analy- 
tical separations. The applications we 
have found will be ranged under three 
headings. 

I—Reduction of the resistance of the 
bath by suppressing the formation of gas 
at the anode. 

II—Influence of the nature of the 
cathode. 

ItI—Formation of complex salts. 
(This application has already been stud- 
ied, especially by Frendenberg.) 


I—REDUCTION OF THE RESISTANCE OF 
THE BATH BY SUPPRESSING THE FORMA- 
TION OF GAS AT THE ANODE. 


We have shown above that the metals 
whose polarization potentials are higher 
than that of hydrogen cannot be separated 
from one another by gradual increase ot 
the E. M. F. on account of the extremely 
small fraction of the current used to pre- 
cipitate the metal. We have been able, 
however, considerably to increase the cur- 
rent by diminishing the resistance of the 
bath, and that in two ways. 

(1) By suppressing the liberation of 
oxygen at the anode. 

(2) By the use of soluble anodes. 

(1) To suppress the liberation of oxy- 
gen at the anode (or at least greatly to 
diminish it), we introduce a reducing 
agent into the bath, such as sulphurous 
acid, which prevents the liberation of oxy- 
gen gas by combining with it. This sup- 
pression of gas greatly augments the con- 
ductivity of the bath; for the same po- 
tential applied to the bath the current 
which passes is much more intense and 
permits the precipitation of one of the 
metals on the cathode in a relatively short 
time. 

Iet us take a mixture of zine and 
nickel, which cannot be separated by the 
application of the first principle: the sul- 
phates of the metals are treated with sul- 
phate of ammonia (10 gm.), sulphate of 
magnesium (5 gm.), 5 cc. of a saturated 
solution of sulphurous anhydride, finally 
an excess of 25 cc. of ammonia (sp. gr. 
0.924). This is diluted to 300 ce. and 
electrolyzed at a temperature of about 90 
degrees,1 with a current of 0.1 ampere. 
The electrodes we used are shown in Fig. 
1, the cathode being of platinum gauze 
and sand-blasted.? 

At the end of four hours at the most, 
for quantities of nickel which do not ex- 
ceed 0.25 gm., 1-2 cc. of the bath should 
not be blackened by ammonium sulphide. 


1 It is important that the temperature should never 
fall below this value. 

2These can be procured from des Moutis, of London 
and Paris, and Poulenc, of Paris. 
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The electrolysis is allowed to continue for 
an hour, then the cathode is removed. 


EXPERIMENTAL RESULTS. 


— 


uantities Nickel uantities Nickel 
eighed. Deposited. eighed. Deposited. 


Ni = 0.2500 | 0.2508 [Ni = 0.2500 | 0.2501 
Ni = 0.2500 | 0.2494 |Ni = 0.1000 | 0.0969 
Ni = 0.2500 0.2517 |Ni= 0.1000 | 0.0968 
Ni = 0.2500 | 0.2500 |Ni = 0.1000 | 0.0978 


Zn = 0.5 Zn = 1.0 
Ni = 0.2500 0.2506 
Zu = 0.5 


It is very important to adhere to the 
proportions of the reagents indicated, 
otherwise the separation may fail. Thus 
an excess of sulphurous acid leads to the 
formation of zinc sulphide. 

This portion of the work was carried 


out with Mons. Bertiaux. 


(2) The use of a soluble anode to avoid 
the liberation of oxygen at the anode is 
less simple than the above procedure. On 
the other hand the soluble anode in dis- 
solving produces sufficient electric current 
to electrolyze the bath, and render the use 
of an external source of electricity un- 
necessary. 

The metal selected for the anode should 
be of such a nature that it can replace in 
the solution the metal that is to be sepa- 
rated, and that only. In order that this 
may not be precipitated on the anode, but 
only on the platinum cathode, the anode 
must be immersed, not in the bath B it- 
self (Fig. 2) but in the solution A con- 
taining an indifferent salt (salt of an 
alkali or an alkaline earth) separated 
from the bath B by a membrane of vege- 
table parchment. 

If it is required to separate nickel from. 
zinc, we make use of a zinc anode. We 
take a vessel separated into two cells by a 
membrane p p of vegetable parchment 
(paper treated with sulphuric acid). We 
place in one of the cells, B, the solution 
containing the nickel and the zinc, and in 
the other, A, a salt solution, which must 
be a conductor of the current—a solution 
of magnesium sulphate serves very well. 
The zinc sheet intended to precipitate the 
nickel is immersed, not in the solution B 
containing the nickel, but in the mag- 
nesium sulphate solution. In the solution 
B, a sheet of platinum HH is placed. 
Finally the platinum and zine are con- 
nected by an external copper wire. We 
thus make a reversible cell of two liquids 
of the Daniel type, in which the current 
goes from the platinum to the zinc by an 
external conductor, and from the zinc to 
the platinum in the interior of the liquid. 
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We will therefore examine an actual 
electrolysis of a nickel salt, giving a de- 
posit of pure nickel on the platinum sheet. 

In practice we proceed as follows: 

The nickel and zinc in the state of solu- 
ble sulphates are contained in a Bohemian 
beaker (650 cc. capacity, 7 cm. diameter). 
This solution should contain an excess of 
20 ce. ammonia, 22 degrees Bé, and 100 
gm. of anhydrous ammonium sulphate, 
and should occupy a volume of 250 cc. 
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Obviously this liquid is a good con- 
ductor of the current. We put into it our 
electrode of platinum gauze (Fig. 3). A 
glass tube 55 mm. internal diameter, 
closed at the base by a membrane of vege- 
table parchment, is immersed in the solu- 
tion of nickel and zinc in the beaker, so 
that the membrane is as near as possible 
to the electrode without, however, touch- 
ing it. A solution of magnesium sul- 
phate, 250 gm. to the litre, is poured into 
the tube to fill it to a depth of about 70 
mm. This strength of magnesium sul- 
phate solution possesses the maximum 
conductivity. The choice of this salt as 
conductor for the inner cells is that it is 
one of the few salts which have no chem- 
ical action on zine. 

Finally an amalgamated zinc disc, 5 
cm. diameter, attached to a rod of copper 
insulated by caoutchouc, is immersed in 
this liquid. The copper rod is connected 
externally to the platinum electrode. The 
zinc disc is pierced with several holes to 
facilitate the circulation of the inner cell 
liquid, and placed 15-20 mm. above the 
parchment. 

During the whole of the experiment, 
the contents of the outer cell are heated 
nearly to boiling (about 95 degrees). At 
the end of several hours the nickel is com- 
pletely deposited on the electrode as a 
fine, strongly adherent metallic layer. The 
electrode is withdrawn, swilled with water, 
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then plunged into distilled water for ten 
minutes to complete the washing, finally 
dried and weighed. 

EXPERIMENTAL RESULTS. 
Quantities Taken. Nickel Deposited. 


(1) Ni = 0.2000 0.2026 
Zn = 1 

(2) Ni = 0.2000 0.1995 
Zn = 0.5 

(8) Ni = 0.2500 0.2499 
Zn = 1 

(4) Ni = 0.2500 0.2525 
Zu = 1 

(5) Ni = 0.5000 0.4989 
Zn = 0.0000 

(6) Ni = 0.4500 0.4506 
Zn = 1 

(7) Ni=0.5000 0.5048 (contained a little zinc) 

n=1 

(8) Ni = 0.0500 0.0524 

Zn=1 


One sees from the above table that the 
method can be applied to varying propor- 
tions of zinc and nickel. On the other 
hand, the mixture should not contain 
more than 1 gm. of zinc or 0.45 gm. of 
nickel, otherwise the simultaneous deposi- 
tion of zine becomes possible. 

Experiment 7 shows that already with 
0.5 gm. of nickel and 1 gm. of zinc, there 
is a deposition of zinc. When there is no 
zinc in solution at least 0.5 gm. pure 
nickel can be deposited (exp. 5). 


Ya 
Fira. 2. — DISPOSITION OF ELECTRODES, SEPARA- 
TION OF METALS FROM ONE ANOTHER. 


These limits as to the quantities of 
nickel and zine find their explanation in 
the theory of the method we are about to 
give. This theory is none other than that 
of reversible cells. 

The solution-pressure P of the precipi- 
tating metal! (in this case zinc) being 


_higher than the solution-pressure P! of 


the precipitated metal? (here nickel), a 
positive E. M. F. is established between 
the two metals, according to Nernst’s 
formula— 


P K : 
(1) e= =. log & a log a 
K is a constant for a definite temperature, 
v and vt are the valencies of the precipi- 
tating and precipitated metals, C and C! 
the concentrations of the two metals.’ 


1The idea of solution-pressure has been suggested in 
the ionic theory by the analogy which has been estab. 
lished between the tendency which bodies have of 
becoming ionized, and the tendency which bodies have 
of into the state of vapor. Just as the measure 
of the second is called the vapor-pressure, so the first 
has been called the solution-pressure. 

*The order of the solution-pressures is the same as 
that of the polarization potentials. 

3In the Nernst formula we have put C and C! asthe 
concentration of the metals, in place of their osmotic 

reassures p and p', which should have been used, 
because C and C! are proportional to p and p! on ac- 
count of the relatively great dilution of the solutions 
we have employed. 
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One sees, according to this formula, 
that when the concentration .C of the zinc 
in the inner cell increases (consequent 
upon the deposition of nickel on the plat- 
inum electrode), e will diminish. It is 
necessary then that there should not be 
too much nickel to deposit; 0.45 gm. can, 
however, be easily deposited. According 
to the same formula, if the concentration 
of the nickel diminishes, e tends toward 
zero, which means that the nickel can 
never be completely deposited. This 
would indeed happen if we were working 
with a solution of the normal sulphate of 
nickel, but we work with a solution con- 
taining a large excess of ammonia, that is, 
a solution containing a large concentra- 
tion of the ions NH,°; thus C? does not 
represent the concentration of the nickel 
ions, but a mean of the concentration of the 
ions Ni” and NH,°. Thisammonium gives 
rise-to a disengagement of hydrogen dur- 
ing the electrolysis. 

Therefore when one would generalize 
this method for other separations than 
that of nickel and zinc, care must be 
taken to put into the solution an excess of 
ammonia or acid or any other substance 
capable of forming hydrogen ions, or ions 
playing the same part. 

In reality, the phenomenon is com- 
plicated by secondary reactions which it 
will be always necessary to take into ac- 
count when it is desired to extend the 
method to other separations than that of 
nickel and zine. 


Fie. 3.—PLATINUM GAUZE ELECTRODE, SEPA- 
RATION OF METALS FROM ONE ANOTBER. 
(1) The concentration of the zinc sul- 

phate should not be too great, for then 

this salt on the one hand and the dilute 
solution of zinc sulphate which is formed 
on the other hand by the solution of the 
zinc in the inner cell, will form a concen- 
tration cell (Zn | ZoSo, dilute || Pt | 

ZnSO, concentrated; Zn and Pt repre- 

senting the poles of the cell, that is, the 

zinc disc and the platinum electrode). 

Otherwise the total E. M. F. of the eys- 
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tem may reach such a point that the zinc 
can be precipitated with the nickel, which 
we found to be the case when the nickel 
was accompanied by 2 gm. and more of 
zinc. That is why we have recommended 
that there should not be more than 1 gm. 
of zinc in the nickel solution. 

(2) The sulphate of zinc formed in the 
solution of magnesium sulphate by the 
solution of the zinc, attacks the disc of 
zinc, especially when warm, hence a voltaic 
couple which produces a new increase of 
the E. M. F.; an increase which we have 
endeavored to diminish as much as possi- 
ble by arranging the cell so that the dise 
is in the coolest part of the apparatus. 
The concentration of zine sulphate in- 
creases as the nickel is deposited, causing 
the attack on the zinc disc and the E. M. 
F. to become greater; this would end by 
favoring the deposit of zine with the 
nickel. Fortunately this concentration 
decreases the E. M. F. of the concentra- 
tion element spoken of in the previous 
paragraph, as well as the E. M. F. of the 
principal element (see Nernst formula), 
so that one can easily deposit 0.45 gm. 
of pure nickel even when accompanied 
by 1 gm. of zinc. When nickel alone 
is present, one can deposit still more, 
for in this case there is no concen- 
tration element. Hence it follows that 
the quantity of pure nickel that can be 
deposited is greater as the accompanying 
zinc is less (for then the effect of the 
concentration element is reduced), and 
inversely that the quantity of zinc accom- 
panying the nickel can be greater accord- 
ing as the nickel is present in smaller 
amount (for then the E. M. F. of the cell 
is reduced). By not having more than 
0.45 gm. of nickel and 1 gm. of zinc in 
the solution, one is always certain to have 
pure nickel deposited. 

(3) Finally, there is another secondary 
phenomenon which does not occur with 
nickel sulphate, but which is manifest 
with certain other salts. This can be dis- 
cussed for the sake of completeness. We 
mean the migration of the salts in the 
course of the electrolysis from the cathode 
(here the platinum electrode) to the 
anode (here the precipitating metal). 
This is Hittorf’s phenomenon. For each 
metal, then, it is necessary to find out if 
it forms a salt which does not show the 
Hittorf phenomenon, and if it is prefer- 
able to work at one temperature more 
than another, for the losses in concentra- 
tion round the cathode (and around the 
anode) vary with the temperature. The 
method cannot be applied to every class 
of salt, and so is not general. It cannot 
be used for copper in particular, the Cn°- 
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ions passing very rapidly to the anode 
cell. 


II—INFLUENCE OF THE NATURE OF THE 
CATHODE. 


By suitably choosing the metal for the 
cathode, it is possible to avoid completely 
the liberation of hydrogen, even in strong- 
ly acid solution, and thus to increase suffi- 
ciently the conductivity of the bath so 
that the separation of the metals becomes 
possible. Moreover, if the metal of the 
cethode raises the polarizing E. M. F. of 
hydrogen above the polarizing E. M. F. 
of the metal M it is proposed to deposit, 
at the same time keeping it below the 
polarizing E. M. F.’s of the metals which 
are to remain in the bath, it becomes im- 
possible, as a rule, for these metals to be 
deposited. In fact, if one does reach the 
E. M. F. at which they are deposited, this 
potential, being higher than that of hydro- 
gen, causes in acid solution a sufficiently 
abundant evolution of gas to prevent their 
deposit. If evolution of hydrogen occurs 
it shows that the E. M. F. being used is 
too great. 

The above requires amplifying a little. 

Let us call to mind first that in elec- 
trolytic analysis the metals are divided 
into two principal classes, according as 
they are or are not capable of being de- 
posited on the cathode in strongly acid 
solution. 

The metals which cannot deposit them- 
selves in strongly acid solutions are those 
which, in order to cover the cathode, re- 
quire potentials higher than that at which 
hydrogen begins to evolve; one sees then 
that under the influence of these high 
tensions, a strongly acid solution (that is 


one containing a large proportion of H: 


ions) gives rise to such an abundant evo- 
lution of hydrogen at the cathode, that 
all precipitation of metal there becomes 
impossible. On the other hand, metals 
which can be deposited on the cathode in 
strongly acid solution, are those which re- 
quire for this precipitation potentials 
lower than the polarization potential of 
hydrogen; their deposition is not then in- 
terfered with by hydrogen. 

If we call the polarization potential of 
hydrogen zero, we shall have the follow- 
ing values for the polarization potentials 
of the principal metals.1 

Metals which cannot be deposited in 
strongly acid solution— 

TABLE I. 


Metals which cannot be deposited in strongly 
acid solution— 


Zn +0.77 
Cd +0.42 

0.2 
nit + 0.28 


r aoe and Wilsmore. Zeit. f. Elektrochem, November 
, 1900. 
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Sn + 0.19 
Pb +0.15 
H 0.00 


Metals which can be deposited in 
strongly acid solutions— 


As — 0.29 
Cu — 0.33 
Bi —0 29 
Sb — 0.47 
Hg — 0.75 
Ag — 0.77 
Pd — 0.79 
Pt — 0.86 
Au — 1.08 


As one sees, the division of the metals 
into two groups has for its basis the posi- 
tion occupied by hydrogen in the table of 
the polarization potentials of the metals. 
But this position is only fixed in the 
practice of electrolytic analysis because 
platinum cathodes are always used. In 
fact hydrogen has—as shown by Caspari* 
—a polarization potential varying with 
the metal of the cathode. If one then 
uses, as we have done, cathodes of other 
metals besides platinum, the polarization 
potential of hydrogen takes another posi- 
tion in the above table, causing a certain 
number of metals to pass from one group 
into the other. 

By appropriately choosing the cathode 
metal, it is evidently possible to achieve 
the separation of two metals of the same 
group, whose polarization potentials are 
too near to be separated with a platinum 
cathode; a metal is chosen giving to hy- 
drogen a polarization potential interme- 
diate between those of the two elements 
to be separated. In a strongly acid solu- 
tion the element with the lowest polariza- 
tion potential will be precipitated, the 
bath being made a good conductor by the 
non-evolution of hydrogen at the cathode, 

In order to choose the most suitable 
metal, the following table, due to Caspari, 
must be consulted; this gives the values 
of the polarization potential of hydrogen 
when disengaged on different metals taken 
as cathode in normal sulphuric acid. 


TABLE II. 

Pt, platinized .. 0.00 | Sn T .. 0.58 
Au de, .. 0.02 | Pb ni .. 064 
Fe (in NaOH) .. 0.08 | Zn (in acid zinc so- 

Pt, polished . 0.09 lution) .. 0.70 
Ag a .. 0.15 A 0.78 
Ni .. 021 | Cu, amalgamated 0.51 
Cu .. 0.23 Ja 0.54 
Pd .. 0.46 | Cd 0.68 
Cd 0.48 


But it is not enough to choose as 
cathode a metal which has the property 
of raising the polarization potential of 
hydrogen above the polarization potential 
of the metal to be precipitated, for this 
property of the cathode metal disappears 
when it is covered by the precipitated 
element, and then acts as if made en- 
tirely of this precipitated element. In 

Caspari, Zeit für physik. Chem., 1899, 80, 1889. 
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order that the deposition may continue, 
it is necessary that the precipitated metal 
itself should also possess the property of 
raising the polarization potential of hy- 
drogen above its proper value. 

By taking cathodes made of the same 
metal as that to be deposited, it is seen 
that according to the preceding table it 
is possible to precipitate in strongly acid 
solutions, not only the metals whose po- 
tentials are lower than that of hydrogen 
(Table I.), but lead, tin, and cadmium. 
In fact the polarization potential of lead 
(+ 10.5) is notably lower than that of 
hydrogen when disengaged on a lead 
cathode, and the same can be said of tin 
and cadmium. 

As an application of this new method 
of analytical separation, we will give the 
separation of zinc and cadmium; metals 
which we have not been able to separate 
before with a platinum cathode? on ac- 
count of the small difference of their 
polarization potentials. On the other 
hand, we have been able to carry out the 
separation with a tin or cadmium cathode 
in a strongly acid solution. Our cathodes 
were none other than our platinum gauze 
electrodes covered electrolytically with tin 
or cadmium. | 

The cadmium or the zinc, in the state 
of sulphates, were treated with 10 gm. of 
ammonium sulphate and an excess of 5 
ce. of concentrated sulphuric acid. The 
solution was diluted to 300 cc. and a cur- 
rent of 0.3 ampere allowed to pass. 


| EXPERIMENTAL RESULTS. 
Quantities Weighed.? Cadmium Deposited. 


a aes 0.1972 

Cathode of tinned 
Se gide 0.8010 platinum gauze. 
Cd 0.1996 ` 0.2002 i 
Zn 1 
Cd 0.1991 0.1984 
Zn 2 | Cathode of plati- 
Cd 0.2488 0.2484 num gauze plated 

2 with cadmium. 

Cd 0.1991 0.1968 
Zn 0.0 
Cd 0.2000 0.0002 Cathode of plati- 
Zn 2 num gauze. 


III — FORMATION OF COMPLEX SALTS. 


One way of preventing a certain num- 
ber of metals from precipitating them- 
selves on the cathode, is to make them 
pass into the state of complex salte, that 
is salts which dissociate to give, not the 
metallic ions, but complex ions contain- 
ing the metal. For example, if we wish 
to make arsenic or zinc pass into the 
state of complex salts, we can form the 
following combinations: 


‘Besides using weak acetic acid or cyanide solutions 
and the feeblest possible currents. 

*The cadmium used in the first three experiments con- 
tained Pb = 0.281, Fe = 0.000, Zn = 0.000 percent. That 
used in the three’ alow ng contained Pb = 0.245, Fe = 
a 193 Zn = 0.000 The figures given in the table 

uantities weighed" ‘differ from the amounts actu- 
ally weighed by the quantity of impurity present. 
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Sodium arsenate, Na,AsO, — 3Na‘AsQ,’” 
Potassium zincate, K,Zn(OH),— 
2K-Zn(OH),” 

The complex salts have been studied 
from the point of view of their applica- 
tion in electrolytic analysis, especially by 
Fredenberg (Zerit. phys. Chem., 13, 97). 

As a matter of fact, a certain number 
of complex anions are partially dissociated 
into metal ions; the metal can then be 
deposited on the cathode, but will require 
an E. M. F. higher than the polarization 
potential of the simple salts. 

If in a solution of several metals, some 
of them pass into the state of complex 
salts, then those metals taking the part of 
non-dissociable complex anions will not 
separate under the influence of the cur- 
rent, and the metals taking the part of 
dissociable complex ions will only separate 
at a higher potential than the polarization 


potential of their simple salts. 

This is then a means of widening the 
intervals between the polarization poten- 
tials and of applying the principle of the 
successive separation of metals by grad- 
ual increase of the E. M. F. 

The separation of antimony and tin in 
a concentrated solution of sodium hydro- 
gen sulphide, as indicated by Classen, is 
an example of the use of complex salts. 
The tin here passes into the state of a 
complex anion. 

If copper is present with the tin, the 
copper, beine slightly soluble in the so- 
dium hydrogen sulphide, deposits itself 
with the antimony. This has been shown 
by us. 

We avoid this precipitation by adding 
potassium cyanide to the bath; this causes 
the copper to pass into the state of a 
slightly dissociated anion which is not 
electrolyzed by the potential employed. 
(For further details see Hollard, “Sepa- 
ration and Determination of Antimony 
by an Electrolytic Method,” Bull. Soc. 
chim., 1903, 29, 262.) 


The Manufacture of Steel in the 
Electric Furnace. 
A useful review of the different proc- 
esses of making steel in the electric fur- 


nace which have been tried is given in 

an article contributed recently to Le 

Mois Screntifique et Industriel (Paris), 

by M. Garnier. This article has since 

been published in monograph form. 
—— Md 


Simultaneous Telegraphy and Tele- 
phony. 

A method of simultaneous telegraphing 

and telephoning over the same wires, in- 

vented by Turchi and Brune, has been 


in operation for several months on a line 
at Bologna. It is said that this test has 
proved satisfactory, and the Italian 
Government contemplates the installation 
of the system on other sections. 


eH Rend., 1896, 128, 1064. Ann. de. chim. analyt., 
1897, 242. 
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ELECTRICAL TRANSMISSION OF POWER 
AS AN AID TO GREATER ECONOMY 
IN WORKS AND FACTORIES.'! 


BY GEO. HARLAND BOWDEN. 


When accepting your invitation to lec- 
ture to you on the question of electrical 
transmission of power, I felt at once that 
my difficulty would be in arranging a 
paper which would contain matter solely 
interesting to this society. The question 
of electrical transmission of power in 
workshops and factories is a subject on 
which I have read many papers and spoken 
on numerous occasions at various insti- 
tutes and societies, and I feel that in a 
general way, unless I read a very advanced 
paper, which would not be of interest to 
any society except a body of electrical 
engineers, I could not attempt to give you 
what I would call an original paper, or, 
rather, I could not shake myself free from 
the points which I have so often described 
in detail. I also felt that in going mi- 
nutely into a description of electrical power 
transmission as applied to engineering 
works, shipyards, iron and steel works, 
dockyards, ete., whilst this could not fail 
to be of interest, it could not exactly fulfil 
the requirements of this society. I am, 
therefore, about to lay before you certain 
facts relating to this question which can- 
not fail to interest you, and as the ques- 
tion of power transmission is such that, 
regardless of the class of machinery which 
has to be driven, and regardless of the 
nature of the factories, so long as power 
comes into the question and the efficiency 
of transmission is an important factor, 
then we can easily apply to-night’s re- 
marks to subjects of more local interest— 

iz., that of your spinning mills, wool- 
combing plante, etc. I would, therefore, 
ask you to allow me to endeavor to interest 
you in the engineering details of the sub- 
ject, after which I shall be delighted to 
hear the remarks of the various members, 
their criticisms, their doubts as to the de- 
sirability or undesirability of this system 
as applied to your own class of works, and 
am prepared to discuss this matter with 
you and, to the best of my ability, answer 
your questions on the spot. 

I have at present in course of construc- 
tion in Bradford, a plant which ought, 
in the course of a few months, to provide 
us with some exceedingly useful data. T 
refer to the electric installation which is 
now being installed in the works of Messrs. 
Amblers and Sons, which is being in- 
stalled for the purpose of driving the 
whole of the wool-combing plant and all 


r read before the Bradford (England) Textile 
ation. 
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its auxiliary machinery. With the per- 
mission of Messrs. Amblers and Sona, 
I shall be very happy on a future date to 
give you the actual results which we have 
obtained in this plant, and which I have 
not the slightest doubt will more than 
realize the expectations we have as to the 
improved working and increased efficiency 
of this works in comparison with any other 
method of driving. 

Electricity must simply be regarded as 
a method of transmitting power. In works 
or factories where boilers are scattered over 
an area, or the steam is carried from a 
central boiler plant to several engines, the 
efficiency is very low indeed. Owing to the 
possibility of concentrating the power in 
one or two boilers, and thus generating 
electricity by means of one or two highly 
efficient engines, and also owing to the 
flexibility of electricity, advantage can be 
taken of, the intermittent nature of the 
work from the various tools or machines 
to immediately reduce the average load 
upon the central engines; and, again, 
owing to the high efficiency of that method 
of transmission, I have found many cases 
where this system has been the means of 
reducing the boiler plant to one or two 
boilers. ‘These remarks apply to upward 
of 100 typical British industries which 
have come under my special notice. Nu- 
merous of these cases have now but a 
single boiler where previously there were 
fifteen or twenty, and possibly two, or at 
the outside three, highly economical 
modern steam engines, in place of a great 
number of small reciprocating engines 
scattered about the works. Of course, an 
engineer does not lay the whole credit to 
electricity. Electricity is ‘but the means 
of carrying out more perfect power gen- 
eration than is possible by any other 
means. Works’ owners are much handi- 
capped under any other system when con- 
veying power long distances in large works. 
With an electric system they are no longer 
hampered. There is no necessity for them 
to either divide up their units of power or 
to crowd up their machinery near the 
boilers. Necessarily, under the older sys- 
tem, as works grew from time to time, 
new ‘boilers and new engines had to be 
installed, which gradually resulted—par- 
ticularly in bleaching and dyeing works 
—in an enormous expenditure of fuel 
regularly and increasingly taking place, 
while the attention and upkeep became a 
most important expense item. I have 
had the pleasure of examining several dye- 
works in Scotland and in Lancashire, and, 
speaking from memory, I think the lowest 
return on the outlay for reconstructing 
the driving arrangements and utilizing 
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electric transmission of power was not less 
than thirty to thirty-five per cent on the 
first cost. 

To return to my remarks as to what I 
mean as to not giving electricity the whole 
credit of this increased efficiency, I refer 
to the possibility of using large units, 
which is not possible when you desire to 
divide your power into numerous smal! 
engines. This permits you to put down at 
once a modern economical combined set 
of engine and dynamo, working at a very 
high rate of efficiency, consuming less 
than fifteen pounds to eighteen pounda 
of steam per horse-power-hour, with a com- 
bined efficiency of, say, eighty-four to 
elghty-seven per cent. You can also gen- 
erate your steam, if possible, in one large 
boiler, and all the latest appliances can 
at once be concentrated in one modern 
engine house for generating that power as 
economically as it can be. Thus you have 
your power provided at the lowest possi- 
ble cost. Therefore, with such a plant 
as this it would be the height of folly to 
waste the power, so economically gen- 
erated, by an inefficient method of trans- 
mission, such as shafting and steam pipes, 
and this is where the question of elec- 
tricity comes in. In the average works 
there is no reason whatever why any wire 
or cable installed should not have an eff- 
ciency not less than ninety-five per cent, 
and the motors for the purpose of driving 
the various machines, or groupa of ma- 
chines, an efficiency of eighty-seven to 
ninety per cent. This, in comparison with 
the very highest class shaft-driven works 
which it has ever been my pleasure to 
examine, and which gave, say, forty-three 
per cent—a figure rarely reached—will, I 
think, show you at once how the cost of 
running can be so considerably decreased, 
as well as how much smaller power you 
will require in your engine house than 
you would have had to provide had your 
methods of transmission been by any other 
means. 

The efficiencies of a plant driven elec- 
trically are so favorable in comparison 
with any other method of drive, that all 
new works being constructed should be 
laid down on these lines; and such has 
been the progress made during the last 
few years in this country, that very few 
of the works and new industries lately 
started, or now in course of construction, 
are holding to the old methods, but are 
at once laying down a modern generating 
plant, as they see that the first costs com- 
pare very favorably in comparison, and the 
efficiency of the plant is so much higher. 
Moreover, in designing new works they are 
no longer handicapped, as in the old and 


331 


less convenient method. They have no 
longer to consider how they can squeeze 
in their machinery and work it in around 
the power. It is no longer a question of 
bringing the work to the power. The 
work and various operations can be car- 
ried out in the most convenient and useful 
situation, a couple of wires being all that 
is required to run to a certain spot, and 
there the motor or motors are installed. 
The engineer will arrive at the powers re- 
quired in the generating station by giving 
due consideration, as before mentioned, to 
any possible future extensions, power re- 
quired for lighting, and having estimated 
the powers in his various motors will thus 
arrive at the total power required in the 
generating station. The nature of the 
work has then to be considered as the 
means of deciding how this power will be 
divided. In no case where 500 horse- 
power, or more, is required should the 
power be put all in one unit, but it should 
be divided in such a way that at different 
times in the day, when different loads 
are required, the powers are so arranged 
that the plant will be working at as near 
full load as possible. A good arrangement 


In an ordinary works taking 700 horse- 


power to 800 horse-power, is to divide 
the units into sizes of one-third and two- 
thirds of the total. It might be taken 
that the large unit in this case would 
do the work the whole of the day, driving 
the whole of the machinery, the smaller 
unit being run in parallel at night, when 
the lighting would come on, thus giving 
the total power out of the station. Then 
at night time, or for overtime, the smaller 
plant would run by itself. Where the 
power required is greater than this it is 
the best modern practice to divide the 
units into three of equal size, any two 
of which will together drive and light 
the works. Thus one plant is always in 
a state of efficiency, and duplication is 
obtained at half cost. 

I must again repeat that as applied to 
works electricity must be merely regard- 
ed as a method of transmitting the power. 
Where the power is but small, say below 
100 horse-power, and given a certain 
amount of work to do, which can be placed 
close to the engine, no very great improve- 
ment can be made on driving otherwise 
than direct from the engine. However, 
where the power in a shaft-driven works 
is greater than this—and we have several 
in this town running into nearer 1,000 
horse-power—while it is difficult to show 
a great saving by electric driving, in sev- 
eral works I have been in in this district 
I know that present engines could be 
greatly relieved at a very small cost in- 
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deed. A curious case to illustrate this 
fact came under my notice in Leeds. It 
was one where an engine of some 220 
horse-power, compound, condensing, driv- 
ing large engine works, was considered 
to be overloaded. A dynamo was put down 
and driven off the same engine, and by this 
means, cranes, driven by square shafting 
and ropes, were altered to an electric 


drive, and one or two isolated cases, bad | 


drives, such as a woodsaw and a small 
department, which were formerly driven 
by an underground shaft, were then driven 
by electric motors. Although the cranes 
were speeded up to do their work at 
a considerably higher rate of speed, the 
engine, which was doing all the work, aa 
before, was found to indicate much less 
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the best results. These motors have the 
field winding and the armature connected 
directly across the circuit, so that the cur- 
rents flow in parallel, and the armature 
current does not go round the field. Thua 
the shunt-wound motors tend to run at a 
constant speed, the variation between no 
load and full load being practically nil. 
This, however, depends greatly on the de- 
sign of the motor. 

If metallic switches and resistances are 
used, special care should be taken in the 
design selected, avoiding all complications. 
For variable speeds, such as electric cranes, 
elevators, pumps, and similar machinery, 
the series-wound motor is best adapted. 
In the series-wound motor the current 
passes through the field winding and the 
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to the load. The compound-wound mo- 
tor is intermediate in ite characteristics 
between the shunt and the series-wound 
motor, the former being practically con- 
stant in its speed, the latter varying great- 
ly according to different loads. Where 
it is likely that heavy overloads will be 
met with, and where speed regulation is 
not important, the compound motor ia 
best adapted. The speeds of the shunt- 
wound motor may be varied by means of 
a resistance or rheostat placed in circuit 
with the field circuit; adjustment of this 
causes variation in the current through 
the field, which in turn produces a change 
in the speed of the motor. It is also found 
necessary to place a resistance in the arma- 
ture circuit to control the motor speeds 


TABLE A—COMPARATIVE COST OF WORKING HYDRAULIC AND ELECTRIC LIFTS. 


Load Travel | Cost of Average mber 
Type of Lift. in Source of Power. in et oe Pari Remarks. 
Cwt. Feet. i Pence ` | Per 1d. 
Electric: 9542 35.050s aeoe ae een 7 Manchester Corporation. 50 159 6.3 Observed. Conditions unfavorable. 
Current at 21¢d. 
Hydraulic suspended, high pressure.| 7 i 50 .29 8.45 | Calculated from published scale. 
Hydraulic suspended, low pressure..| 7 a 50 .445 2.2 Calculated at 6d. per 1,000 gallons. 
Pressure, 50 pounds. 
Electric: scent esas iroad enkapti 9 Private Supply. 50 .16 15 Observed. onditions ordinary. 
Current at 246d. 

Hydraulic suspended, high pressure.| 9 | London Hydraulic Power Company.| 50 277 3.6 Calculated from published scale. 
PCCURG fs 5 sia chs sos emt eel Ve 2 ce 9 Glasgow Corporation. 50 .061 16.4 Observed. Current at 21¢d. 
Hydraulic suspended, high pressure.| 9 ad 50 .212 4.7 Calculated from published scale. 

i 12 | London Hydraulic Power Company.| 50 35 2.86 | Observed. 

” 9 ” 50 .287 3.5 Observed. 
Hydraulic ram, high pressure....... 12 S 50 42 2.4 Observed. 

TABLE B. 
Total r ow Power per orse-Power wer per 
Nature of Work. Horse power: . Drive Shafting. ae TOOT Shaftiog Toul. Shafting. j Bearing. ái aa tie 

Wire drawing and polishing 400 39 4 14.0 58 87 1.76 
Steel stamping and polishing 74 77 è 9.8 .35 .84 2.4 
Boiler and machine work... 88 65 i 4.77 21 55 48 
Heavy machine work...... 112 57 1 5.7 .28 .58 45 
Light machine work........ 74 54 1 8.0 A .69 12 
Manufacture of small tools.. 47 52 1 2.5 23 24 11 
Pittore rere nun aR 190 57 1 4.86 .43 .89 21 
Screw machine and screws.. 241 47 1 6.88 .38 .63 .28 


power, owing to that desirable portion of 
the works being driven electrically. In 
this case a considerable saving was made 
on a very small outlay, and the engine waa 
able to work under much more favorable 
circumstances. It is only under such cir- 


cumstances, however, that a dynamo 
should be driven from old existing en- 
gines. 


In arranging motors to drive different 
departments, different groups of machin- 
ery, or separate individual tools, it is 
advisable to make the plant as nearly as 
possible interchangeable by means of 
grouping the lighter machines on to a 
countershaft, and by allowing the heavier 
machines to be driven by a single motor. 
It has been found that for the driving of 
euch machinery shunt-wound motors give 


armature in series, so that the strength of 
the field varies according to the current. 
When the load increases on a series-wound 
motor the speed falls, and when it de- 
creases the speed rises. It is ncessary 
that a high resistance be first placed in 
series when starting the motor, which al- 
lows only sufficient current to flow re- 
quisite to start the load. The resistance 
is decreased until the desired conditions 
are attained. 

Compound-wound motors have two 
windings upon the field. One is shunt 
winding, connected directly across the cir- 
cuit, the other is a series winding, and 
carries the armature current. The strength 
of the field is, therefore, determined by 
the shunt current, which is constant, and 
the series current, which varies according 


and obtain greater variation. This is often 
found necessary, though the efficiency is 
reduced in proportion to the throttling 
done. Still, there are many cases where 
the avoidance of mechanical complications 
for the variation of speeds by this means 
will amply justify the electrical equip- 
ment for speed control. 

Before departing from these generali- 
ties, I think it would be interesting to 
you if I quote some of the results which 
have been obtained. I select from a very 
great number the works of Messrs. Dor- 
man, Long & Company, Middlesbrough, 
as a typical case. At these works one by 
one motors have been installed, until now 
there are 200 motors at work driving all 
the outlying machinery. The plant at 
present consists of three 200-indicated- 
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horse-power direct-coupled engines and 
generators and three 500-indicated-horse- 
power slow-speed direct-coupled plant. 
This installation, being the oldest elec- 
trical installation of its kind in this coun- 
try, is the one to which we turn for the 
cost of upkeep, and this has proved to be 
absurdly small. In fact, after allowing 
for replacing brushes when worn out and 
the cost of the necessary oil, ete., there has 
been practically no further expenditure, 
and the saving from the first has been 
enormous. An extract from the directors’ 
report to their shareholders for the year 
ending September 30, 1895, will thus be 
interesting. At this time the installation 
had not reached anything like its present 
dimensions, and even then the work in 
hand at the time of this report was not 
by any means fully completed. The ex- 
tract from the report reads as follows: 
“One decidedly encouraging feature in 
the year’s working is the large reduction 
in the cost of manufacture, due to the im- 
provements of the last few years having 
come into full operation. This is scen 
in the fact that nearly the whole of the 
profit has accrued during the last six 
months of the financial year, although 
the prices then realized were lower than 
for the first six months. The saving ef- 
fected by the expenditure during 1894 
in applying electrical power to the out- 
lying machinery was found to be so satis- 
factory that your directors felt justified 
in a further outlay in this direction, and 
hence the greater part of the capital ex- 
penditure this year is for electrical ma- 
chinery. Up to the present time the 
total amount spent under this head is 
about £8,000, and the saving is at the rate 
of £3,000 to £4,000 a year, in addition to 
increased efficiencies.” 

I hope to have an opportunity further 
during the discussion of explaining how 
such a very great outlay as would be de- 
manded, say, for the complete equipment 
of a dyeworks is so quickly returned. Of 
course, you will readilv see that in every 
case the whole system of the works must 
be taken into consideration. The question 
of driving any isolated machine, or single 
department, unless with the view to ex- 
tending it to the whole, and at the time 
of instailing it, unless it is a portion of 
a whole scheme properly designed for the 
complete equipment of the works, it is 
rately worth doing. However, there is 
no reason whatever where the whole case 
shows a return on the outlay to justify 
such a scheme being proceeded with— 
there is no reason why a small portion, 
however small, should not be proceeded 
with, provided it is a portion of the whole, 
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and the whole plan would be maintained 


and not departed from until the complete 
installation is carried out. This is most 
important as preventing complication in 
the central station. Rarelv does the driv- 
ing of a single machine or tool justify or 
give sufficient evidence of the desirability 
of such outlay. I think I have made my- 
self clear on this point—that it is only 
by consideration of the merits of the en- 
tire works, its varying powers, its distance 
of transmission, the cost of upkeep, the 
number of men employed, etc., that the 
desirability can ever be shown on paper. 
Of course, there are many cases where it 
is interesting to see the cost of working 
separate machines, but I do not see that 
the question could ever be of use to you, 
as it would be impossible to show a good 
commercial return in a _ wool-combing 
works or a spinning plant bv attempting 
to drive each machine by means of an in- 
dividual motor. The efficiency would not 
be so great, owing to the number of small 
motors, and the first cost would certainly 
be prohibitive. Hoists, however, are likely 
to play, or do play, an important part 
in many of your works, and I am giving 
you here the comparative cost of working 
hydraulic and electric lifts. I think the 
results, which may be relied on, can not 
fail to interest you (table A). 

I also give you in tabulated form some 
particulars of shafting losses in different 
works, from which it will be seen that the 
loss varies from thirty-nine to seventy per 
cent (table B). It is obvious that, other 
things being equal, the greater the average 
distance of the machine from the driving 
engine the greater is the loss in shafting. 
[ also show you the possibility of the 
cost of electricity delivered on the switch- 
board. In no case where the powers ap- 
proach 150 horse-power have I ever found 
a justification for a works’ owner to pur- 
chase his current from outside sources, 
even at a cost so low as a penny per unit 
(table C). 

I have frequently been asked another 
very obvious and reasonable question—v12z., 
what is the cost of production should we 
adopt an electrical plant in our works? In 
answer to this the author has drawn up 
a number of cases of different kinds and 
in different parts of the country, show- 
ing the rate at which the works’ owner can 
generate his own electricity. The table 
I give you is a fair example. These fig- 
ures are taken from actual examples of 
everyday working, and are not in any way 
test figures taken for the purpose of this 
paper. Taking these figures as a basis, 
it is an easy matter for a works’ owner, 
once having ascertained the total horse- 
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power which will be involved in the driv- 
ing and lighting of the entire works, to 
see for himself at what expenditure per 
annum he can run his works upon the 
new system. 

In placing this paper before the Brad- 
ford Textile Society I have endeavored 
briefly to show that there are immense 
possibilities to be derived from carefully 
considering electrical power schemes in 
Bradford. The question is a colossal one, 
and hard to deal with in a brief paper. 
I have, however, done my best to put 
the subject forward plainly and in a prac- 
tical light, and if any of my remarks can 
be applied to your own industries and raise 
points on which vou would like to have 
further information I should be very 
happy to at once join in a discussion on 
the subject. Also, if the data and in- 
formation I have had the opportunity of 
giving you to-night has proved of interest 
to the members of this important society, 
then I am amply repaid for. any little 
trouble I may have taken in the prepara- 
tion of this short paper. 

TABLE C. 


COST OF ELECTRICITY DELIVERED ON S8WITCH- 
BOARD. TEST OF 189} HOURS, NOVEMBER 
17 To 23, 1901. 


h 


Mean current (amperes).............. 8,464 
Mean pressure (volts)................ 125 
Mean power (watts).................. 483,000 
Mean electric horse-power........... 580.42 
Board of Trade units........... 60,403 
Weight of steam per Board of , 

Trade unit (pounds)............... 27.52 
Weight of coa) per Board of Trade 

unit (pounds)................06- 8.04 


COST PER BOARD OF TRADE UNIT. 


Cost per week 
Coal 3.04 Ib. at 11s. 6d. 

perton.............6. 0.187d.. ..£47 4 0 
Water, 27.52 Ib. at Sad. 

per 1,000 gallons...... 0.00963d... 2 8 6 
Stores.. ws ccawascawes 0.00995d... 210 0 
WAOS ides acer hens 0.06625d... 18618 8 
Repairs (.2s5s25e wasted 0.0159d. .. 4 0 0 
Superintendence........ 0.01192d... 8 0 0 

Net cost per Board of 

Trade unit.......... 0.30065d...£75 15 9 
Interest and depreciation 

on £15,000 at 10 per 

cent per anuum, per 

Unit Midd. Ga daedewas 0.090d. 

COST PER ELECTRIC HORSE-POWER PER HOUR. 
Coal, 2.27 )b. at 11s. 6d. perton...... 0.1895d. 
Water, 20.53 1b. at 34d. per 1,000 gals. 0.00718d. 
DLOFES ia du sx EE E vaelredes 0.0074d. 
WAGES on cKtund us inane ease ahs 0.0494d 
Repairs..... E E EE TE 0.01185d 
Superintendence .................06. 0.0089d 


0.22423d. 

Mean indicated-horse-power at seventy- 

five per cent efficiency, 773; coal per in- 

dicated-horse-power, 1,705 pounds; water 
per indicated-horse-power, 15.4 pounds. 
Includes labor of keeping 1% arc lamps in repair, 
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OHIO INDEPENDENT TELEPHONE 
ASSOCIATION. 


ANNUAL CONVENTION HELD AT CIN- 
CINNATI, FEBRUARY 17, 18 AND 19. 


The annual convention of the Ohio In- 
dependent Telephone Association was held 
at Cincinnati, Ohio, February 17, 18 and 
19. Headquarters were at the Grand 
Hotel, and a number of prominent tele- 
phone manufacturers and supply men 
made exhibits. 

There was a large gathering of Ohio 
telephone men at the opening session, 
and several exchange operators were in at- 
tendance from Kentucky and Indiana. 

The first day’s session was largely taken 
up in registering the attendants and plan- 
ning for the entertainment and business 
for the two days to follow. 

After the convention was called to or- 
der, at ten o’clock ‘Thursday morning, by 
President Thompson, of Lebanon, he de- 
livered a brief address on the subject of 
“Independent Telephones and Their 
Worth to the Various Cities of Ohio.” He 
discussed the situation in Cincinnati, and 
said he hoped that by the time of the next 
convention an independent company would 
have gained a foothold here. 

J. B. Hoge, of Cleveland, read a paper 
entitled “The Independent Telephone 
Situation.” 

A musical programme waa rendered by 
Mrs. Charles E. Hard, Mrs. William E. 
Hast and Mrs. Samuel Crawford. © 


AFTERNOON SESSION. 


At the afternoon session John B. 
Rhodes, of Zanesville, read a paper on 
“Party Lines,” which brought forth con- 
siderable discussion. 

David Prewitt, of Winchester, Ky., 
known as one of the original independent 
telephone men of his state, read a paper 
entitled “Consolidation,” in which he dis- 
cussed the consolidation of the independ- 
ent lines into one company, and asked 
if it would not be better for the independ- 
ent men to work together than to have 
numerous companies in each state. His 
remarks caused considerable discussion. 

The subject of future legislation was 
more thoroughly discussed than any other 
matter that came before the convention. 
Nearly every delegate had a suggestion to 
make and when they finished talking it 
was manifest that all were opposed to the 
telephone legislation now before the legia- 
lature. A committee of five was appointed 
to go to the capital city and oppose the 
Ely bill and any other measure that may 
be introduced which will affect the stand- 
ing and business of the independent men. 
The legislative committee is composed of 
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J. S. Braiseley, Jr., Toledo; Frank Beam, 
Columbus; O. M. Bake, Hamilton; W. L. 
Carey, Jr., Cleveland, and Cyrus Huling, 
Columbus. 

The other committees appointed are: 

Executive—James B. Hoge, Cleveland ; 
G. P. Thorpe, Wilmington; I. H. The- 
dieck, Sidney. 

Credentials—Thedieck, Ohio; Frazee, 
Indiana, and Chambers, Kentucky. 

Finance—Crossley, Youngstown; Out- 
calt, Wilmington; Hoyle, Cambridge. 

Press—Crossley, Ohio; Mathews, Ken- 
tucky, and Barnholt, Indiana. 

When the committee on organization 
made its report it asked that the tempo- 
rary organization of this convention be 
made permanent, or until next May, when 
there will be a meeting of the executive 
committee at Columbus, which will elect 
permanent officers and fix the time and 
place for holding the next convention. All 
of the committees are appointed for one 
year, or until the next convention ia held, 
and it is their intention to hold several 
meetings in the meantime and go over 
the independent situation thoroughly. 

Mr. W. Gilbert Thompson, of Lebanon, 
was reelected president, and Mr. Eugene 
Knox, of Portsmouth, secretary, until the 
executive committee meets in May. 


The Expansion of the Allis-Chal- 
mers Company. 

The Allis-Chalmers Company has 
greatly widened the scope of its opera- 
tions, and hereafter will be engaged in a 
number of important industries. These 
are enumerated as follows: 

(A) Steam turbines. 

(B) Hydraulic machinery. 

(C) Gas engines. | 

(D) Electrical machinery. 

As regards steam turbines, the com- 
pany has become associated with and 
forms part of the Steam Turbine Ad- 
visory Syndicate, of England, which is 
composed of Yarrow Shipbuilding Com- 
pany, of England; Tweedie (Vulcan) 
Shipbuilding Company, of England; 
Willans & Robinson, engineers and well- 


known engine builders, of England; Mr. — 


Fullager, formerly chief engineer Par- 
sons Steam Turbine Advisory Syndicate, 
and Allis-Chalmers Company. 

The turbine is of the horizontal type, 
which is the type Parsons, of England, 
and Brown-Boveri, of Switzerland, manu- 
facture. The company is convinced, after 
an investigation by its engineering staff 
in Europe and elsewhere extending over 
a period of two years, that it has a steam 
turbine that is, at least in efficiency and 
economy, equa] to the best make of Par- 


Vol. 44—No. 9 


sons or Curtis, which are the two types 
most known. It is now prepared to enter 
into the building of steam turbines of 
the following sizes: 500, 750, 1,000, 1,500 
and 5,000 kilowatts, and can, if required, 
build up to units of 10,000 kilowatts. 
Its license from the Advisory Turbine 
Syndicate concedes to it all of the United 
States, Canada and Mexico, with equal 
rights and privileges in South America, 
and rights to do business elsewhere in the 
western hemisphere. 

The company has concluded arrange- 
ments with Escher-Wyss & Company, of 
Zurich, Switzerland, whereby it becomes 
the sole licensee for the western hemi- 
sphere of their famous hydraulic machin- 
ery, several types of which have been in- 
stalled at the Niagara Falls plant of the 
Cataract Construction Company, aggre- 
gating 85,000 horse-power. 

The company has bought the American 
patents, and has become sole licensee for 
the western hemisphere of the Nurnberg 
Machine Company, Nurnberg, Germany, 
for its gas engines, and is now prepared 
to make gas engines up to any required 
horse-power. At the present time it is 
prepared to build gas engines from 250 
to 1,500 horse-power. These engines 
are suitable for consumer gas or taking 
the waste gas from blast furnaces and 
utilizing same with economy and effi- 
ciency. It is in the blast-furnace trade 
that it expects the largest business to re- 
sult. The engine is not an experiment, 
but engines of 1,500 horse-power are now 
in operation in Germany, and it was after 
two years’ investigation by its engineering 
staff of the various gas engines that it 
selected the Nurnberg, and has engaged 
in its manufacture. It is a prime mover, 
either for blowing engines in blast fur- 
naces, or for direct-connected dynamos in 
generating electricity, or for any other 
purpose where power is required. 

It has engaged in the manufacture of 
generators, motors and electrical apparatus 
in all its branches, both for stationary and 
railroad work, power-house installation 
for transportation purposes and electric 
lighting. The company has engaged to 
take charge of this department of its 
business Mr. John F. Kelley, formerly of 
the Stanley Electric and Manufacturing 
Company; Mr. William Stanley, pf the 
same company, as consulting engineer, 
and Mr. John H. Kelman, formerly super- 
tendent of the Stanley company, as super- 
intendent of this department. In addi- 
tion it has engaged others whose services 
it can use, and has drawn a further sup- 
ply from the best electrical establishments 
in this country and in Europe, 
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Electrical Patents. 


A ewitch for series arc circuits has been 
patented by Mr. Caryl D. Haskins, of 
Schenectady, N. Y., and the patent ob- 
tained thereon has been assigned to the 
General Electric Company, of Schenec- 
tady, N. Y. The invention relates to 
switches for controlling electric circuits 
and especially circuits for lighting by 
means Of arc lamps connected in series. 
In cutting a group of series arc lamps 
into circuit it is desirable to make the 
lamp connections before breaking the cir- 
cuit connections, and in cutting out the 
lamps to make the circuit connections be- 
fore breaking the lamp connections. More- 
over, it is desirable to have the switch 
go through from its “on” to its “off” 
position positively with the least possi- 
bility of its sticking and remaining half 
opened or closed. The present invention 
effects these results by means of a mova- 


SWITCH FOR SERIES ARC CIRCUIT. 


ble diamond-shaped contact device co- 
operating with separable spring contacts. 
The several parts of the switches are con- 
tained in a casing, into which are led 
the terminals of the main conductors, 
which are secured to binding-posts. Se- 
cured to each binding-post is a main con- 
tact, preferably a spring, of some highly 
conductive material, of such length, tem- 
per and shape that the two remain nor- 
mally in firm contact with each other. 
The terminals of the lamp circuit conduc- 
tors are also brought into the casing and 
secured to other binding-posts. Flexible 
non-resilient conductors connect said 
binding-posts with metallic contact plates, 
secured to the opposite sides of a diamond- 
shaped contact piece, of porcelain or other 
insulating material. When the pointed 
end of this diamond-shaped piece is thrust 
between the springs, the ends of the 
springa will ride down the opposite sides 
of the diamond until they come in contact 
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with the contact plates and establish an 
electrical connection between the main 
conductors and the branch conductors. In 
order to prevent the main circuit of the 
main conductors from being broken when 
the springs are separated by the pointed 
end of the diamond-shaped contact piece, 
the piece is provided with a wedge-shaped 
metallic tip which serves as a bridging 
contact. So long as the springs are in 
contact with this metallic tip the electrical 
continuity of the main circuit is not 
broken. ‘The lower ends of this tip ex- 
tend down on each side of the upper 
portion of the diamond-shaped contact 
piece and lap past the upper ends of the 
contact plates, but without coming in di- 
rect metallic contact with them, a narrow 
strip of insulating material being inter- 
posed between the adjacent edges of the 
tip and the plates. The arrangement is 
such, however, that as the contact piece is 
moved upward, the springs will make con- 
tact with the upper ends of the plates be- 
fore they leave the lower ends of the tip. 
In this way the connection between the 
main and branch conductors is made be- 
fore the main circuit is broken. An im- 
portant feature of the invention lies in 
the fact that no springs are depended 
upon to carry the contact piece past the 
centre. The operator must exercise con- 
siderable pressure to overcome the resist- 
ance of the springs in thrusting the tip 
between the springs and in separating 
them. This resistance reaches a maximum 
when the springs are at the widest point 
of the diamond. As the springs pass 
this point the resistance to the forward 
movement of the contact piece suddenly 
disappears, and since the operator is at 
this moment exercising the greatest effort 
to move the contact piece, the result is 
that it receives a sudden acceleration of 
speed which urges it forward to the final 
position, leaving the switch firmly in one 
position. When the contact piece is with- 
drawn to open the lamp circuit, the same 
effect takes place as the springs pass the 
widest point of the diamond. 

Mr. Leonard Andrews, of Manchester, 
England, has assigned to the Stanley Elec- 
tric Manufacturing Company, of Pitts- 
field, Mass., a patent recently obtained 
by him in this country on means for pro- 
tection against reverse currents. The ob- 
ject of the invention is to provide protec- 
tive means in case of reversal and to 
furnish a simple and efficient means for 
such protection without complication of 
circuits and without the addition of mov- 
ing parts. In the embodiment of the in- 
vention, an alternating-current generator 
is employed connected to bus-bars. One 
generator lead is directly connected to the 
bus-bars, while in the other is inserted 
the primary winding of one transformer. 
The transformer also carries on its core 
two secondary windings. Another trans- 
former likewise carries a primary wind- 
ing on its core, the winding being con- 
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nected in shunt to the bus-bars and to 
secondary windings. Two lampe or other 
indicating devices are connected in series 
with both secondary windings. One lamp 
is so connected to one of the secondary 
windings on the first transformer and one 
of the secondary windings on the second 
transformer that it receives the voltage 
of the two in series when the generator 
is in a normal condition and is supplying 
current to the bus-bars. The other lamp 


DIAGRAMMATIC ILLUSTRATION OF INVENTION 
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COIL OF AN AUTOMATIC CIRCUIT-BREAKER. 


is so connected to the cther secondary 
windings that the voltage from the two 
secondary windings is in opposition at the 
lamp and the lamp receives little or no 
current when the generator is supplying 
current to the bus-bars. If now the gen- 
erator fails from any cause and current 
flows through the bus-bars to the gener- 
ator, it is obvious that the flux produced 
bv one primary winding will be reversed 
in phase relative to that produced by the 
other primary winding. Consequently the 
voltage of one set of secondaries will 
oppose each other in the circuit of one 
lamp and will be in series in the circuit 
of the other lamp. One lamp will accord- 
ingly be put out and the other illuminated. 
Thus warning of the failure of the gen- 
erator is given to the attendant who can 
at once cut it out from the bus-bars. If 
desired, only one secondary may be em- 
ployed on each transformer. 


Telegraph System in Argentine 
Republic. 

U.S. Chargé d’ Affaires Ames, at Buenos 
Aires, reports that the open-circuit tele- 
graph system is used in the Argentine 
Republic, and the messages are received on 
tapes, in conformity with the requirementa 
of law. The majority of operators receive 
by ear, but allow the tape to run for 
purposes of record. In the first telegraph 


line constructed in the country iron poles 
were used, but since then the hard woods 
of the country have been employed. Porce- 
lain insulators, attached to the poles with 
iron clamps, support the wires. The 
amount annually expended in maintaining 
the national telegraph system is about 
$33,500. New lines to the extent of 5,517 
miles are projected. The extent of the 
system operated by the government is 
about 13,600 miles, with 515 offices. There 
are 16,780 miles of telegraph lines under 
government control, but belonging to the 
railroads or to private parties, 
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The Action of Light on the Speed of Forma- 
tion of Accumulators. 

It has been noticed by M. O. Tommaai 
that the negative plate of a storage bat- 
tery which is exposed to light is formed 
more rapidly than that which is shaded. 
This action takes place, whatever be the 
position of the uctive material, the density 
of the acid or the temperature of the 
cell. To determine more exactly just what 
takes place, the author took two cells as 
near alike as possible, connected them in 
series, and placed one in the direct sun- 
light and the other within a light-tight 
box. The two accumulators were then 
charged. During the first thirty hours 
there was no noticeable difference between 
the two batteries, but after this time it was 
noticed that the negative plate exposed 
to the light took on a grayer color, which 
indicated that the charge was more ad- 
vanced than the negative placed in the 
dark. The difference is due to a greater 
amount of oxide of lead reduced, and the 
difference in appearance first increases and 
then diminishes, finally disappearing 
when both plates are completely formed. 
A similar experiment, conducted with a 
view to determining the effect of light 
on the positive plates, gave the opposite 
result, those plates being placed in the 
dark forming more rapidly than the ones 
exposed to the sunlight, the effect being 
due, as before, to the reducing action of 
sunlight. Further, the positives formed 
in the dark had a deeper brown color than 
the others. In each case the capacity of 
the accumulators formed in the sunlight 
was the same as that of those formed in 
the dark.—T ranslated and abstracted from 
the Revue de l’Electricité (Lausanne), 


January 31. 
A 


The Electrical Equipment of a Battleship. 

The electrical equipment of the Chilian 
battleship Libertad is arranged on an 
elaborate scale. The vessel is lighted with 
1,000 incandescent lamps, generally six- 
teen candle-power, but with fifty-candle- 
power lamps in clusters on the yard-arms, 
and fifty-candle-power lamps for the coal 
bunkers. The vessel has five generators, 
each with an output of 500 amperes at 
1,000 volts. They may be operated singly 
or in parallel. Specially insulated cables 
are used throughout, terminating in gun- 
metal section boxes, which feed the water- 
tight distributing or cutout boxes from 
which the lamps are controlled. In addi- 
tion to the five generators there is a 
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rotary converter. The plant is so ar- 


= ranged that it can be controlled by one 


man. There are five powerful searchlights, 
arranged to be withdrawn into cover dur- 
ing action or in heavy weather. There 
are seventy motors, used generally for 
ventilating, but electric ammunition hoists 
have been arranged for the seven and 
one-half inch guns, and wherever suitable 
electric power has been applied to reduce 
manual labor.-—Abstracted from Engi- 
neering (London), January 15. 
a 

Copper Ores and Their Physical Appearance. 

Not all copper ores are green, nor are 
all green ores copper, although in the 
greater number of cases this is true. The 
most common ore of copper is the green 
carbonate. Blue carbonate is not so com- 
mon, and the red oxide ia even rarer. The 
black oxide is common, but is apt to be 
fused with other common minerals. 
Malachite, the green carbonate, occurs in 
massive radiated starlike crystal groups. 
The presence of a small percentage of this 
mineral gives the ore a decidedly green 
color, but an idea of its value may be 
judged from the. weight. Azurite, the 
blue carbonate, resembles the green in its 
physical properties. Another common cop- 
per ore is a silicate having a green or 
bluish-green color. The red oxide, 
cuprite, is the richest copper ore, contain- 
ing, when free from impurities, over 
eighty-eight per cent of metallic copper. 
The black oxide also contains high per- 
centage of the metal. There are two sul- 
phide ores not uncommon. One, chal- 
copyrite, is the principal sulphide ore of 
copper. It resembles pyrite or sulphide 
of iron, but is more yellow. Bornite is a 
sulphide of iron and copper, usually con- 
taining upward of thirty per cent copper, 
and sometimes considerably more.—Ab- 
stracted from the Mining and Scienttfic 
Press (San Francisco), January 23. 

a 
Note on Interruption of the Central Station 
at La Haye, France. 

A four-hour interruption of the service 
at the La Haye central station occurred 
in December, 1902, and in this note M. A. 
Ham explains the peculiar incidents which 
took place. At this station, which operates 
as a three-wire 2 X 120-volt system, an 
additional line of feeders was put down. 
As these feeders could not be laid in the 
same conduits, they were connected to the 
old by short pieces of cable. The lead 


sheathing of this cable broke down, allow- 
ing moisture to penetrate, resulting in 
a complete short-circuit. When this oc- 
curred, the storage battery was discon- 
nected from the bus-bars, and the heavy 
load demagnetized the generators, putting 
out all the lignts. One set of generators 
became reversed, and they then picked 
up again, operating in parallel instead of 
in series. At this moment, thinking to 
assist the generators, an assistant threw 
on the storage battery, which was thus 
connected in series with the bus-bars, the 
whole forming a short-circuit. The gen- 
erators again were demagnetized and re- 
versed, picking up a second time in paral- 
lel with the battery. But a heavy load 
was now flowing through the short-cir- 
cuited feeders. ‘These became hot and 
enabled the defective circuit to be cut out 
at the switchboard. The author then ex- 
amines the conditions obtaining when a 
heavy load demagnetizes a generator, and 
gives some particulars of the arrangement 
of circuits on the switchboard.—Trans- 
lated and abstracted from the Bulletin of 
the Association des Ingénieurs Electriciens 
(Liege), January 25. 
A 
New Electric Traction System. 

In this communication Herr A. Schap- 
itz discusses critically the traction sys- 
tem proposed recently by Herr Lenggen- 
hager. This system was noted a short 
time ago. It consists in replacing the 
furnace in the steam locomotive by an 
electric heater. Herr Schapitz computes 
the electrical energy required to do this. 
He assumes steam at a pressure of fifteen 
kilogrammes per square centimetre, the 
temperature being about 200 degrees cen- 
tigrade. The capacity of the boiler is 
4,000 litres. The heat necessary to raise 
this to the temperature assumed is 760,- 
000 calories. To this must be added 281,- 
580 calories, in order to bring the boiler 
itself to the same temperature. Ten per 
cont radiation loss is assumed, so that 
to bring the water up to the temperature 
required in three hours equals for power 
delivered at the rate of 440 kilowatts, 
about 650 horse-power. If the cost per 
horse-power is only one-half pfennig the 
heating cost would be about 9.75 marks. 
Assuming, further, a consumption of 
steam of one thousand kilogrammes per 
hour, corresponding to a load of about 100 
horse-power, 182 calories per second must 


be supplied, This corresponds to 1,121 
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horse-power, and at the same price for en- 
ergy the cost would be 5.6 marks. Coal 
for a steam locomotive developing about 
100 horse-power costs approximately two 
marks per hour. The author concludes 
that this showing is sufficient to prevent 
the adoption of the system proposed, and 
that a pure electric system would be bet- 
ter.—Translated and abstracted from the 
Elektrotechnischer Anzeiger (Berlin), 
January 21. 


Eddy Currents in Dynamo Machines. 

In this article Mr. M. B. Field criticises 
the recent paper read by Dr. W. N. Thorn- 
ton before the British Institution of Elec- 
trical Engineers, an abstract of which was 
given in the ELECTRICAL REVIEW, Janu- 
ary 30 and February 6. Exception is 
taken to the assumption made by Dr. 
Thornton, that the skin effect due to eddy 
currents at the surface of the rings which 
he tested was not sufficient to alter ma- 
terlally the distribution of magnetism 
within the iron. Curves are given to 
show that this effect did take place, and 
that the magnetic effect, even when the 
frequency was as low as twenty per sec- 
ond, did not penetrate more than a few 
millimetres below the surface. The author 
then assumes a ring similar to that used 
by Thornton, but consisting of a bundle 
of fine iron wires surrounded by an iron 
shell five millimetres deep. He assumes 
that eddy currents circulate in this skin, 
due to the electromotive force induced 
therein by the induction in the laminated 
portion, neglecting the iaduction in the 
skin. He finds that there will be flowing 
in this skin a current of at least 1,000 
amperes, when the induction is 500 lines 
per square centimetre. The current in 
the exciting coil to produce this induction 
must therefore consist of two components 
—first, equal and opposite to the demag- 
netizing ampere-turns of the skin cur- 
rent, and, second, that necessary to pro- 
duce a flux in the interior. He finds that, 
with a frequency as low as eighteen, the 
value of the induction at the interior is 
only one-eighth of that at the exterior. 
The author believes that the method given 
by Dr. Thornton in the appendix for 
separating the hysteresis and eddy-current 
losses is of little practical value, and 
he thinks that the exploring coil method 
is not reliable.—-Abstracted from the Elec- 
trician (London), February 5. 

A 
Electric Plant of a Piano Factory. 

The new factory of John Broadwood 
& Son, at Old Ford, London, has a very 
complete electrical equipment, some of the 
details of which are interesting. The 
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plant is laid out so that the material pro- 
gresses regularly throughout the buildings, 
and, wherever possible, it is handled me- 
chanically. The boiler house contains three 
locomotive boilers and one water-tube 
boiler. The latter is rated at 100 horse- 
power, and is arranged to burn sawdust 
and waste wood, which is delivered by an 
automatic conveyor at the door of the fur. 
nace. The grate of this boiler is on a 
level with the floor, so that no lifting of 
fuel is required. The engine room con- 
tains four engines, three of which are 
direct-connected to compound-wound gen- 
erators. Two of the generators are rated 
at forty kilowatis and one at eighty. These 
machines are operated in parallel, and they 
are so wound that they divide the load 
proportionally to their ratings. On the 
switchboard the positive and negative 
switches are kept separate, being placed 
on different sections of the panel, but they 
are connected together by insulating links, 
so that they are operated by a single 
handle. One thousand lamps are used 
for lighting. The floor space is over 100,- 
000 square feet, and the cubical contents 
of the buildings about 1,125,000 cubic 
feet. For handling material in the yard, 
a traveling jib crane, operated by a 
fifteen-horse-power motor, is used. This 
crane is designed for a maximum load 
of two tons, which it will lift at the rate 
of fifty feet per minute. It travels at a 
rate of 220 feet per minute, and the 
radius of the jib is fourteen feet. It is 
used in stacking and handling the lumber 
in the yard, and can stack up to twelve 
feet from the ground. The elevators are 
operated electrically. Nineteen motors are 
used throughout the factory, in general 
driving short lengths of counter-shafting, 
to which groups of machines are connect- 
ed. Two motors driving the saws in the 
rough mill are compound-wound, so as to 
give increased torque under heavy load; 
the speed is not uniform. There is a 
complete telephone system and electric 
clock and signal system in the works.— 
Abstracted from the Electrical Engineer 
(London), February 5. 


Flooded Motors. 

Some time since a note was made of the 
fact that a number of induction motors, 
driving pumps in the Knights Deep mine, 
Johannesburg, South Africa, had been 
flooded during the South African War, 
and after remaining under water for two 
years were dried out and found to be un- 
injured. It appears that these motors 
were installed by the South African Gen- 
eral Electric Company. There were twelve 


three-phase fifty-horse-power slow-speed 
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induction motors, and thirty-six fifteen- 
kilowatt type H transformers for operat- 
ing pumps, all manufactured by the Gen- 
eral Electric Company, Schenectady, N. Y. 
When war broke out it was impossible to 
remove the apparatus, and the shafts filled 
up with water. The motors and trans- 
formers were left under between 500 and 
1,000 feet of water two and one-half 
years. At the end of the war the shaft 
was pumped out and the apparatus re- 
moved to the surface. Of the motors, 
three were rewound in Johannesburg, but 
the others were dried in a steam-heated 
oven and then soaked in oil, the idea be- 
ing to sce whether the insulation had suf- 
fered. It was found that these motors had 
not been injured sufficiently to make it 
necessary to rewind them, and they were 
therefore put back into service. The 
transformers were dried out in the same 
way, it being found that they did not need 
rewinding. 


Magnetic Tests of Whole Sheets of 
Tron. 

The usual method of testing sheet iron, 
says the current number of Engineering 
(London), is to select samples from the 
various portions of the sheet, of a size and 
shape suitable for the apparatus employed. 
Objections may be raised to this practice, 
as the result obtained would depend upon 
whether the samples were taken from 
near the edge or from the centre of the 
sheet. To avoid error due to this prac- 
tice an apparatus has been constructed by 
Siemens & Halske, in which the sheet is 
tested as a whole. The apparatus con- 
sists of a coil of wire wound over and 
through a cylindrical frame, thus forming 
a hollow cylindrical coil, the conductors 
running parallel to the axis. The sheets 
to be tested are slipped into this coil, and 
are held by circular grooves in the end- 
pieces. Several sheets may be tested 
simultaneously, four, as rule, where the 
thickness is 0.02 inch, and six where the 
thickness is 0.012 inch. The chief advan- 
tages claimed for this device, which is due 
to Mr. Rudolph Richter, are: there is no 
cutting of sheets and no waste of mate- 
rial; samples are mounted readily and 
average values for the whole sheet ob- 
tained; there is little heating of the test 
piece; there is a good efficiency factor, 
and practically no stray fields, the sheets 
being allowed to overlap at the ends. In 
scientific determinations accurate dimen- 
sions must, of course, be insisted upon, 


but for practical testing this overlapping 
is not of much consequence. The appa- 
ratus is now being tested by the Reich- 
sanstalt, with a view to determining its 
reliability, 
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Gas Explosions and Bituminized 
Fibre Conduit. 

The American Conduit Company, 170 
Broadway, New York city, announces that 
its bituminized fibre conduit is a special 
precaution against dangerous explosions 
of gas in manholes and subways. During 
the last six months alone there have been 
at least a dozen explosions of gas in 
manholes or subways, which have resulted 
in loss of property and injury to persons 
near-by. A number of these accidents 
have been traceable to improper precau- 
tions in the erection of the conduit sys- 
tem through which current-carrying con- 
ductors have been laid. The American 
Conduit Company states that its con- 
duit is electrolysis-proof and impervious 
to moisture, affording a continuous sealed 
duct from manhole to manhole, through 
which leaking gas can not penetrate. The 
inner surface presents a laminated insu- 
lator, withstanding 50,000 volts alternat- 
ing current, and will not scratch the ca- 
bles, exposing the live conductor. 

Another claim which this company 
makes for its conduit is the great facility 
with which it can be installed, owing to 
the lengths in which it is cut, and the 
extreme light weight of the material. 


The offices of the American Conduit - 


Company are at 170 Broadway, New York 
city; 336 Macy street, Los Angeles, Cal., 
and Manhattan Building, Chicago, Ill. 


A Combination Plug and Socket. 

The accompanying illustration shows 
the new form of plug and socket which 
has been designed by Mr. W. H. Kelsey, 
313 Electric Building, Cleveland, Ohio. 
This apparatus has a number of points 
of unusual merit, and it will probably 
become a rapid seller in the field of elec- 
trical supplies. 

When the device is made use of as an 
attaching plug, the opposite ends may con- 
tain either an Edison or a Thomson-Hous- 
ton plug. Contacts with the electrical con- 
nections of either are made from the same 
supporting arms within the holder. By 
simply reversing either end of this double 
plug, either the Edison or the Thomson- 
Houston plug is presented for attachment 
to its proper socket. 

A valuable feature of this device is in 
the entire absence of twisting the cord. 
In avoiding twisting the cord, the double 
plug is removed from the holding arms, 


and the detached part is screwed into 
the corresponding socket. The holder, 
with its connecting arms, which carries 
the connecting cord, is then slipped into 
proper place, the arms snapping tightly to 
the side contacts of the plug. 

When the device is used as an electric 
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lamp socket, the reversible portion may 
contain two sockets, one in each end. In 
this way the device can be made to hold 
two lamps, either in multiple or in series, 
by making the proper connections. Or the 
same manipulation will allow of the plug 
being used as an extension socket, per- 
mitting any two pieces of apparatus- to 


. be run from the same connecting plug. 


Alternating-Current Cranes. 

The use of alternating-current motors 
for crane service is now attracting the 
attention of careful students of shop 
economy, on account of the absolute re- 
liability of the motor and its very low 
cost of maintenance. These valuable feat- 
ures result directly from the extreme sim- 
plicity of the induction motor and can 
not be better exemplified than by depict- 
ing the experience of one of the largest 
plants in the country. 

This plant, equipped six years ago with 


forty Westinghouse induction crane mo- 
tors, but now having eighty motors in 
constant service on nineteen traveling 
cranes (one to thirty tons’ capacity), 
shows the entire cost of motor repairs 
during a period of six years to be less 
than sixty dollars. This expenditure 
amounted to only a few cents per motor 
per year. The number of motors is large, 
the cranes for the most part are heavy, 
and they have been in constant and severe 
service for a number of years, performing 
with celerity all of the numerous and com- 
plex operations demanded of machine shop 
cranes, handling work from the smallest 
to the largest sizes. 

In the foundry, likewise, cranes are in 
use, carrying and pouring metal, and lift- 
ing patterns from the moulds, exacting 
work of a nature that thoroughly tests 
the good regulation and the careful con- 
trol which are secured in an alternating- 
current equipment. The reliability of 
service is to be judged from the fact that 
during the six years of operation there was 
not a single delay chargeable to the mo- 
tors. 


ALTERNATING-CURRENT TYPE “C” MOTOR. 


The alternating-current crane equip- 
ment includes type C variable speed mo- 
tors for the trolley, bridge, hoist and 
auxiliary hoist, two autotransformers, one 
controller for each motor, and one electric 
brake for the hoist motor. 

Westinghouse type C variable speed mo- 
tors are designated as Nos. 1, 2, 3, ete., 
but no horse-power rating is given, as this 
method of stating the output of a motor 
gives no real information as to its fitness 
for any particular crane service. This 
can be judged better from the performance 
curves of the motor. 

The motors are wound for either two- 
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phase or three-phase circuits and for 
standard voltages of 200 and 400. 
Variations in speed are secured by 
changing the voltage impressed on the 
motor, which is accomplished by two auto- 


| Eee) a ws 
i AA AT a 


ELECTRICAL REVIEW 


in whieh it is fastened to the faee-plate. 
The other surfaee ean them be used. 
The controller brushes are also made 
of hard rolled copper bar. 
This type of controller in its improved 


CAGE OF TWENTY-TON CRANE, EQUIPPED WITH THREE-PHASE MOTOR, SHOWING 
CONTROLLERS AND AUTOTRANSFORMERS. 


transformers operated by a standard 
thirteen-point controller giving twelve 
speeds in approximately equal steps. 

The autotransformers perform the same 
service as the usual controller resistance— 
they cut down the line voltage to a value 
suitable for the speed requirements of the 
motor. 

Two autotransformers supply all of the 
motors for a single crane. They are pro- 
portioned to meet the collective demand for 
current which may be made by the simul- 
taneous action of all of the motors, but 
this circumstance is so infrequent in its 
occurrence that comparatively small auto- 
transformers suffice. 

The controllers designed for regulating 
and reversing type C variable speed mo- 
tors have a large number of steps for 
regulation and are conveniently operated 
by a lever connected by a link to the con- 
troller arm. | 

The controller is of the face-plate type 
of construction and presents an unusual 
simplicity of design. Its parts are few, 
simple and durable. The base is a sub- 
stantial slab of slate mounted in a neat 
cast-iron frame. Upon its surface are 
ranged contact segments of rectangular, 
hard rolled copper bar. Each segment 
has two finished surfaces, and when one 
surface becomes damaged the segment may 
easily be reversed owing to the manner 


form has been in service for over a year 
and has given entire satisfaction. 
One of the novel features of an alter- 
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not to be as lightly approached. The 
peculiarities of wne alternating current 
make the design of a successful magnet 
a difficult problem. 

The alternating-current brake magnet 
consists of two U-shaped magnets having 
the limbs of their U’s in a vertical posi- 
tion with coils surrounding each limb. 
The upper U is fixed and supported by 
a bracket bolted to the motor. The lower 
U, which is known as the armature, moves 
upward when attracted by the fixed part, 
and falls when released, the movement 
being rigidly transmitted to the brake 
shoes by a bell crank lever. When the 
magnet is energized, the armature is lifted, 
releasing the brake shoes; and when the 
circuit is opened, the armature falls, ap- 
plying the brake shoes to the brake wheel. 

The magnet itself is controlled by a 
small switch mounted upon the face of the 
controller. When the controller is mov- 
ing to the first notch, the magnet switch 
is closed, and current flows through the 
winding, energizing the magnet. When 
the controller moves to the off position, 
the magnet switch opens and the arma- 
ture falls by gravity, and should the power 
fail while the crane is hoisting, the brake 
would immediately set and prevent the 
load from falling. 

Westinghouse alternating-current mag- 
nets are made for a range of voltage and 
frequency corresponding to the motors. 
The magnet operates across one phase of 
the polyphase circuit, receiving full volt- 
age. 

The application of variable speed alter- 
nating-current polyphase motors to crane | 
service is well past the experimental stage. 
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FIFTEEN-TON GANTRY CRANE, EQUIPPED WITH ALTERNATING-CURRENT CRANE MOTORS. 


nating-current crane is the use of alternat- 
ing current for the brake magnets. The 
action of the alternating-current magnet 
may be stated in general to be the same 
as that of an ordinary direct-current 
solenoid magnet, but its construction is 


The most exacting requirements have been 
met with signal success. The Westing- 
house company has already equipped a 
hundred or more cranes with motors of 
this type and all are doing their work in 
a most acceptable manner. 
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The “ Lorimer” System of Machine 
Telephony. 

The history of invention has shown 

time and time again the hard fight which 
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tion has been worked up to a high degree 
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being used with more or less success. Not 


of perfection, the greatest ingenuity hav- -only have these systems had the backing 


ing been exercised to bring about a serv- 
ice which shall be absolutely accessible 


f 


Fie. 1.—THE ‘‘ LORIMER” MACHINE TELEPHONE EXCHANGE. 


new ideas must make against established 
ideals, and the long wait which is often 
necessary before their true value is recog- 
nized. In very recent times no better evi- 
dence of this condition has been afforded 
than the contention which the telephone 
engineer has held forth against automatic 
systems of operating. Unlike other indus- 
trial organizations, a large increase in the 
number of subscribers does not always 
bring economy in operation. On the other 
hand, the problem of economical hand- 
ling of increased traffic at the rate upon 
which an original installation was based 
has caused the greatest concern in the 
problem of telephone management. 

The advocate of machine telephony 
bases his principal claim on the fact that 
any degree of expansion may take place, 
without extra cost of operation. The in- 
troduction of multiples is done away with 
by the mechanical apparatus, and the claim 
is also made that the machine does away 
with the personal equation, solving all 
the difficulties inherent with this element. 

On the other hand, the telephone engi- 
neer who believes in the simplicity of 
the manually operated exchange contends 
that the automatic machine brings about 
a multiplicity of contacts and a com- 
plicated machine of an infinite number 
of parts, presenting a wonderful oppor- 
tunity for breakdown and disorder. 

The manual system of telephone opera- 


and practically continuous. To compete 
with this high quality of established serv- 
ice, the inventor of the automatic tele- 
phone apparatus has to bring forth a ma- 


P 


of their inventors, but they have also in- 
terested capital to an extent which has al- 
lowed of their adaptation in considerable 
quantities, and this adaptation seems to 
be on the increase. 

The system which is described in the 
present article has been worked out by 
two inventors, and, it is claimed, per- 
forms all the functions of a large tele- 
phone exchange without operators. This 
system, which takes its name from the 
inventors, is known as the “Lorimer” ma- 
chine telephone. The accompanying il- 
lustrations will give a good idea of the 
apparatus, and the following description, 
prepared by Mr. F. Dagger, late chief 
electrical inspector of the Birmingham 
& Sheffield National Telephone Company, 
of England, will supply the details of op- 
eration. 

The “Lorimer” machine telephone ex- 
change is built in units or sections of 
100 lines, each of which is sent out from 
the factory fully wired and tested, as 
shown in Figs. 1 and 2. These sec- 
tions, of which there may be any number 
in an exchange, are joined together by 
trunk cables which are common to the 
use of the whole system, and it may be 
noted that this is the first machine oper- 
ator in which, due regard being had to 
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Fig. 2.—TuHe ‘‘ LORIMER” MACHINE TELEPHONE EXCHANGE. 


chine which, it would seem, is beyond the 
pale of human contrivance. However, sev- 
eral systems of automatic telephone appa- 
ratus are already on the market, some 


economy of wiring, trunking has been 
satisfactorily accomplished. It will be 
seen from Fig. 1 that the section com- 
prises five vertical rows, of five cylinder 
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switches each; in addition to which there 
are three other switches on the extreme 
left. The latter mechanisms comprise the 
sectional or controlling division of the 
section, and, beginning at the top, con- 
sist of a “decimal indicator,” “decimal 
register controller,” and “division starter.” 
The five cylinder switches of each vertical 
row constitute a percentage or connect- 
ing division, and in combination their 
functions correspond with those of a 
manual operator handling a pair of cords. 
It will be seen that the section illustrated 
has five connecting divisions or a capacity 
for ten people out of 100 to converse at 
the same time. This average is seldom 
exceeded in actual practice, but a section 
may be ordered with any desired num- 
ber of divisions, just as a section of mul- 
tiple switchboard may be constructed with 
any desired number of cords; with this 
important difference, that divisions may 
be added to or taken away from a section 
at any time without interfering with the 
operation of the other divisions. 

Fig. 3 is a subscriber’s telephone set, 
which, in addition to the receiver, trans- 
mitter and ringer, consists of a signal 
transmitter adapted to transmit electrical 
impulses to the mechanisms in the central 
office which step forward the various 
switches to the desired positions. On the 
face of this telephone set is an indicator 
plate in metallic connection with the com- 
mon return wire and on which are four 
pointers set in grooves and adapted to 
slide up or down opposite numerals 0 to 
9 in each groove, indicating thousands, 
hundreds, tens and units, respectively. 
Thus, reading from left to right, any 
combination from 0 to 9999 can be set. 
Fitted to each pointer on the inside of 
the plate and in metallic connection there- 
with, are brush contacts arranged to 
form a circuit with four rows of station- 
ary contact springs, corresponding to the 
numerals on the plate. These springs 


are severally connected to forty contact. 


pins set in the form of a circle 
on an insulated plate. A clock train: oper- 
ated by a motor spring, and con- 
trolled by an electromagnet, steps for- 
ward a revolving contact brush over the 
contact pins, of which, in addition to 
those named, there are three others, 
named, respectively, the “normal,” “pre- 
liminary” and “talking” pins. A lever 
for setting the revolving brush in its 
starting position is seen on the right of 
the telephone set. 

After setting the pointers to indicate 
the number wanted, the subscriber pulls 
down the lever, which winds the clock 
spring and moves the revolving brush 
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from the normal to the preliminary pin. 
This connects No. 1 wire with the com- 
mon return and completes the circuit with 
the sectional division of the exchange. 
As soon as the sectional division has se- 


Fie. 3.—SUBSCRIBER’Ss TELEPHONE SET, ‘‘ LORI- 
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lected an idle connecting division, the 
lever commences to rise, and in so doing 
passes the revolving brush over the con- 
tact pins, thereby causing impulses, cor- 
responding to the thousands, hundreds, 


Fic. 4.—DEcIMAL INDICATOR, ‘‘ LORIMER” MA- 


CHINE TELEPHONE SYSTEM. 


tens and units at which the pointers have 
been set, to be communicated to the con- 
necting division. The number of im- 
pulses for each set of numerals are con- 
trolled by the number of gaps in the cir- 
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cuit between the preliminary pin and the 
talking pin, which are regulated by the 
positions of the pointers on the indicator 
plate, in combination with the springs at 
the back thereof. When the lever reaches 
a stationary position, with the contact 
brush on the talking pin, the receiver is 
placed to the ear, and the ringing button 
on the indicator plate pressed. Should 
the line wanted be busy, this is made clear 
from the fact that the vibrations of the 
ringing can not be heard, whereas if the 
connection was made they would be per- 
fectly audible. Replacing the receiver on 
the switch-hook steps the revolving brush 
from the talking to the normal pin, and 
restores the mechanisms at the exchange 
to their normal positions. The normal 
position of the revolving brush is on the 
normal pin, to which line No. 2 is con- 
nected, leaving the line circuit through 
the ringer, with the receiver on the switch- 
hook, or with it off, through the talking 
circuit. When a call is received it is 
answered in the same way as on a manual 
exchange. 

Fig. 4 is the “decimal indicator.” 
Upon this device are represented the 100 
lines of the section. Its functions are: 
to test all the lines of the section for 
calls, to select an idle connecting division, 
and in combination with the “decimal 
register controller” and “division starter” 
to form a circuit for the calls to the divi- 
sions, preliminary to the latter taking 
them up. ‘The decimal indicator aldo 
tests all lines for crosses or grounds once 
in every four seconds, the existence of 
these troubles being announced to the at- 
tendant by the ringing of a loud gong, 
when the defective wires can be imme- 
diately located and isolated until reme- 
died. The decimal indicator consists of 
three commutators of 100 segments each, 
one of ten segments, and two battery feed 
rings. Of the commutators of 100 seg- 
ments each: to the first, called the “line 
ring,” are connected the No. 1 wires from 


_ each telephone on the section; the sec- 


ond, or “guard ring,” is connected with 
the guard or “busy test” wires, of which 
there is one for each line of the section, 
they being also represented on each “con- 
necting division,” for the purpose of 
guarding busy wires against interferences. 
The third, or “units ring,” and the “tens” 
ring of ten segments are used in con- 
junction with the decimal register con- 
troller to indicate the units and tens value 
of the calling line to the signal registers 
of the connecting divisions. A concentric 
ring carrying contact brushes revolves 
round the commutators at the rate of 
twenty revolutions per minute, a brush 
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passing over each of the segments once 
every three seconds. The act of pulling 
down the lever by a subscriber connects 
No. 1 wire with the common return, as 
already mentioned; this also completes 


Fig. 5.—PERCENTAGE OR CONNECTING Divi- 
SION, ‘‘LORIMER” MACHINE TELEPHONE SYSTEM. 


the battery circuit through these wires and 
the windings of an electromagnet, which, 
in combination with a clutch, brings the 
concentric frame to a stop, with the 
brush resting on the segment of the line 
ring to which the calling subscriber’s 
line is connected. The other brushes are 
resting on the segments of their respec- 
tive rings, thereby forming circuits, 
which in combination with the decimal 
register controller and the division starter 
select an idle connecting division. When 
the connecting division has been seized 
the concentric ring resumes its motion. 
Fig. 5 is a “percentage or connecting 
division,’ which consists of five cylinder 
switches, comprising a rotary switch, 
which controls the circuits for the rest 
of the division; a primary connector, 
carrying contacts representing Nos. 1 and 
2 lines of the circuits of each subscriber 
on the section, which, by means of rotat- 
ing brush contacts, completes the circuit 
with the interconnector; an intercon- 
nector, carrying contacts representing 
trunk circuits to every section of the ex- 
change, which, by means of rotating con- 
tacts, selects a secondary connector of a 
division on which is the line of the called 
subscriber. A secondary connector, car- 
rying contacts representing the lines and 
guard wires of its own section, which, by 
means of rotating contacts, completes the 
circuit from the interconnector with the 
called subecriber’s line; a signal trans- 
mitter controller, which, as its name im- 
plies, controls the signal transmitter of 


-jacks in a manual switchboard. 
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the calling line by forming circuits for 
the starting and release impulses at the 
calling subscriber’s station. 

Fig. 6 is a cylinder switch of a con- 
necting division, showing the stationary 
and rotary brush contacts. As will be 
seen in Fig. 1, these switches compose 
ninety per cent of the exchange mechan- 
ism, therefore the solidity, simplicity and 
economy of their construction are impor- 
tant factors in the exchange. The cylin- 
ders are uniform in their design and only 
differ from each other when in position 
by the manner in which they are wired 
for the required circuits. Each one con- 
sists of a cylinder of insulating material 
having an external diameter of six and 
three-quarters inches, the space within 
which the contact brushes rotate being 
four and one-quarter inches. Embedded 
in the insulating material are 528 strips 
of German silver, the outer ends forming 
the tips on which the wires are soldered, 
and the inner ends the knife contacts 
which are wiped by the double contacts 
of the rotary brushes. These cylinders 
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with the springs embedded therein are 
manufactured in one operation by a spe- 
cially designed mould and frame, at a 
cost below that of a single row of multiple 
When 
it is remembered that a 2,000-line mul- 
tiple switchboard has 1,000 rows of jacks, 
2,000 subscribers’ drops or lamps, and 
200 pairs of cords and plugs, with clear- 
ing-out drops or lamps, in addition to the 
operators’ equipments; whereas a “Lori- 
mer” machine telephone of a similar ca- 
pacity would require only 520 cylinder 
switches, some idea may be gained of the 
marvelous simplicity of this invention. 
Fig. 7 shows the rotary brush for the 
cylinder switch. This consists of an 
aluminum spider carrying a number of 
brushes, mounted radially in a clamp of 
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insulating material. Each brush is com- 
posed of two German silver springs, ar- 
ranged to make hard wiping connections 
of the two surfaces of the knife contacts 
in the cylinder switch, when the spider 
is revolved. One objection that has hither- 
to been made to automatic telephone op- 
operators has been that the pressure of 
the springs on the contacts has been too 
light to ensure good circuits, but with 
this system of contacts the pressure is not 
only heavy but uniform; the switches be- 
ing dustproof and the knife contacts of a 
wiping nature, this objection is entirely 
removed. The cylinder and brushes here 
illustrated have been subjected to a teat 
comprising a series of rapid revolutions, 
equal to the completion of 23,000,000 calla 
or 150 years’ actual use, and they are now 
in a serviceable condition. ‘Through the 
centre of the rotary spider is fitted a 
spindle gear which is operated by the 
shafting of the divisions in combination 
with a controlling electric clutch when- 
ever a call is sent in. It may here be 
stated that with the exception of the con- 
centric ring on the decimal indicator and 
the shafting, all the mechanisms are nor- 
mally in a stationary position ; motion be- 
ing to the other parts, only when a call 
is being sent through and then only one 
division is affected. 

Each section is built upon a steel frame, 
having a series of arms for the cylinder 
switches. With the exception of the nec- 
essary insulating material, the exchange 
is constructed of metal throughout. The 
driving gear consists of a longitudinal 
shaft between each section; and on each 
section a horizontal shaft and six vertical 
shafts, one for the sectional division and 
the balance for the precentage divisions. 


Fie. 7.—RoTary Brush FOR CYLINDER SWITCH, 
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These shafts are revolving continuously in 
a working exchange at a speed of fifty 
revolutions per minute, and at this rate 
connections are completed in eight sec- 
onds. The shafting is driven by an electric 
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. motor, one-eighth horse-power per section 
being all the power required for operating 
the machine. A storage battery at the 
central office supplies current for the mo- 
tor, also for the ringing and talking cur- 
rent at the subscribers’ stations, as in a 
manual central energy system. A poten- 
tial of thirty volts is ordinarily employed. 

Only one battery is required. 

Fig. 2 shows the back of a section com- 
pletely wired, the neatness and compact- 
ness being apparent. More important than 
this, however, is the fact that all this 
work is done before the equipment leaves 
the factory, enabling each section to be 
thoroughly tested before shipment and 
saving the telephone manager the enor- 
mous cost of installing, now incurred with 
a large manual switchboard. The only 
wiring to be done when the machine ar- 
rives at its destination is the connecting 
together of the sections and the attach- 
ing of the subscriber’s leads on the ter- 
minal strips of each section. When the 
exchange is in operation, one attefdant i3 
ample to supervise the working of twenty 
sections of 2,000 lines. The substantial 
character of the construction and the al- 
most uniform nature of the component 
parts reduces the cost of maintenance to 
a point much below that of the manual ex- 
change. The wear and tear is practically 
nil. The floor space occupied by each 100- 
line section is eight by one and one-half 
feet, and taking into consideration the 
open space required in a manual exchange, 
the “Lorimer” machine telephone would 
take up much less room than a manual 
switchboard of the same capacity. 

One special feature of this machine is 
that of storing calls, in the event of a 
rush of traffic causing the connecting ca- 
pacity of any section to be exceeded. 
Should the connecting divisions be occu- 
pied when a call is sent in by a sub- 
scriber, the lever on his telephone set 
will not rise, indicating thereby that the 
call is held, pending the release of a con- 
necting division. Immediately one of these 
is free it is taken up by the waiting call, 
the subscriber being made aware of this 
fact by the rising of the lever which com- 
pletes the connection. This is the first 
occasion that any exchange has been de- 
vised which will enable a subscriber to 
obtain a connection under similar condi- 
tions, without having to make a second or 
subsequent calls. ‘This is one of many 
points that emphasizes the completeness 
with which the details of this more than 
human invention have been worked out. 
It is safe to predict an unprecedented 
future for the “Lorimer” machine tele- 
phone, inasmuch as it marks the opening 
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of a new era in the telephone world, afford- 
ing the investor and the telephone user 
alike advantages hitherto unattainable. 

The “Lorimer” machine telephone is 
manufactured at Piqua, Ohio, by the 
American Machine Telephone Company, 
Limited, the owner of the patents for the 
United States and the principal civilized 
countries of the world. The rights of the 
Canadian patents for Quebec and Ontario 
have been sold to the Canadian Machine 
Telephone Company, Limited, which has 
erected a factory in Toronto, where it 
has an exchange in operation. 

Mr. N. D. Neill is president and gen- 
eral manager of the company, Mr. C. J. 
Kintner is vice-president, and Mr. G. W. 
Lorimer is secretary-treasurer and elec- 
trical engineer. 
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High-Pressure Gas Distribution by 
Gas Power. 

A gas power installation of exceptional 
interest is now under construction by the 
Laclede Gas Light Company, of St. Louis, 
Mo. The system has for its object more 
efficient distribution of gas over larger 
areas than may be economically covered 
by the simple method of running large 
low-pressure mains from a centrally lo- 
cated gas generating plant to supply all 
parts of the city. The system under con- 
struction ia intended to supply the entire 
city of St. Louis, embracing an area of 
approximately sixty-five square miles. 

It is evident that in order to serve the 
outlying districts of such an area, one 
of three methods must be employed: 1, 
large low-pressure feeder from central 
holder to centre of district to be covered ; 
2, medium sized feeders from main holder 
to auxiliary holder in centre of district; 
and 3, high-pressure feeder to distributing 
centre, using pressure-reducing valves at 
this point for obtaining proper pressure 
upon the service lines. The enormous ex- 
pense for construction entailed by the first 
two methods has practically prohibited 
their use in St. Louis, and the high-press- 
ure system is being installed. With this 
system, the size of feeder pipes is greatly 
reduced and the necessity of auxiliary dis- 
trict holders is entirely done away with. 

For serving suburban communities, 
lying far beyond the city limits, this meth- 
od may be extended and the pressure of 
the gas raised to any desirable extent 
for transmission through small pipes, this 
pressure being reduced at the suburban 
distributing centre by pressure regulators, 
as in the medium pressure system above 
mentioned. 

This gas distribution system as a whole 
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presents a striking similarity to the ordi- 
nary alternating-current distributing sys- 
tem with primary high-pressure feeders, 
reducing transformers and secondary low- 
pressure distributing lines, the theory of 
high-pressure transmission being in both 
cases identical. 

The pressures to be employed in the 
system under construction at St. Louis 
are approximately five pounds per square 
inch for the medium pressure feeders and 
from twenty to eighty pounds per square 
inch for the high-pressure suburban feed- 
ers. On account of the use of cast-iron 
mains, the five-pound limit was chosen for 
the medium pressure system, but for the 
high-pressure system iron pipe with 
screwed fittings will be used. With this 
construction any desirable pressure may be 
carricd with entire safety and the radius 
of distribution extended to 100 miles if 
necessary. 

In the medium pressure system, the gas 
pressure will be supplied by a blowing 
unit, consisting of a standard Connersville 
blower direct-driven by a 300-horse-power 
Westinghouse horizontal gas engine. The 
engine is of the type recently brought out 
for high-power work and embodies a num- 
ber of newly developed features which dis- 
tinguished the construction of the horizon- 
tal type. The engine has two double-act- 
ing cylinders, sixteen and one-half inches 
in diameter and twenty-four-inch stroke, 
arranged in tandem with a single crank. 
The engine uses for fuel the ordinary 
illuminating gas, such as is distributed to 
customers and draws its supply directly 
from the gas main. The engine operates 
upon the four-stroke cycle and the method 
of governing secures a constant quality 
of explosive mixture at all loads, the 
quantity of the mixture -.being propor- 
tioned by the governor to the load on the 
engine. Electric ignition is employed. 

In this particular installation the en- 
gine is controlled by an automatic press- 
ure governor which adjusts the speed of 
the unit in direct proportion to the de- 
mand for gas, the speed thus being in 
inverse proportion to the pressure in the 
distribution main. So sensitive is this 
control that the variation in pressure will 
not exceed eight ounces for a fifty per 
cent range in gas output. 

The regular centrifugal speed governor 
is, however, also used in order to prevent, 
under any conditions, the engine running 
at excessive speed. 

The St. Louis installation is one of the 
first of its kind in the illuminating gas 
tield and presents many interesting feat- 
ures which will be subsequently brought 
out in special articles at the completion 
of the work. The system has, however, 
long been in successful use in the dis- 
tribution of natural gas over large dis- 
tricts adjacent to natural gas fields. The 
St. Louis system is in charge of Mr. W. A. 
Baehr, engineer of the Laclede Gas Light 
Company. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


THE GERMAN-AUSTRIAN ELECTRICAL AMALGAMATION— 
It is proposed to completely amalgamate the Union Electricity 
Works, of Berlin, with the Allgemeine Electricity Company, of 
Berlin, the capital of the latter being largely increased in order 
to carry out the absorption. The Union company is represented by 
the Austrian Electricity Company, which has a capital of $1,000,000, 
with manufacturing works tn Vienna. The Allgemeine company 
merely maintains a large sales bureau in the Austrian capital. 


AN EXTENSIVE TELEPHONE MERGER—The Pioneer Tele- 
phone Company, with headquarters at Guthrie, O. T., the Long- 
Distance Telephone Company, of Shawnee, and the North American 
Telephone and Telegraph Company, of Muskogee, I. T., have effected 
a merger, with headquarters at Guthrie. The company will control 
twenty-five exchanges, 2,000 miles of pole lines and 3,000 miles of 
wire circuits, the lines lying mainly in Oklahoma and Indian terri- 
tories, although they also extend into southern Kansas, to Carthage, 
Mo., and to Dennison, Tex. The company will incorporate with a 
capital stock of $3,000,000, about $1,000,000 outstanding. i 


LAKE SHORE & MICHIGAN SOUTHERN TO ESTABLISH 
A TELEPHONE SYSTEM—A private telephone system is to be 
constructed by the Lake Shore & Michigan Southern Railroad. 
This will connect the main offices of the company. The system 
will not be used for issuing train orders or conducting train opera- 
tions. It will extend from New York to Chicago, and from Ash- 
tabula a spur will run to Pittsburg. The latter branch will pass 
through Youngstown, and will be connected with the office of the 
superintendent at that point. In this manner the local head- 
quarters will always be in constant communication with the gen- 
eral offices in New York and Chicago. 


ELECTRICAL DEVELOPMENT IN JAPAN—A scheme to con- 
struct an electric railway between Kyoto and Otsu, Japan, as pro- 
posed by M. Asano, of Tokio, and other Japanese capitalists, has 
been approved by the leading business interests in both cities, and 
a syndicate is expected to be formed for the purpose of carrying out 
the enterprise. The length of the road will be some thirty miles. 
The municipal authorities of Osaka—the principal commercial city 
of Japan—propose to construct an extensive electric traction sys- 
tem. City bonds to the amount of 3,000,000 yen (about $1,250,000) 
are to be issued for the purpose of capitalizing the undertaking. 
This is the first project mooted by a Japanese municipality for the 
construction of an electric traction system, all such enterprises in 
that part of the world so far having been undertaken by private 
capitalists. 


ANNUAL MEETING OF THE CENTRAL DISTRICT AND 
PRINTING TELEGRAPH COMPANY—At the annual meeting of 
the stockholders of the Central District and Printing Telegraph 
Company, held at Pittsburg, February 11, the capital stock of the 
company was increased from $10,000,000 to $15,000,000. A sum- 
mary of the annual report read at the meeting shows the revenue 
for the year to be $2,733,926.78, an increase of $567,925.52; ex- 
penses, $1,991,842.81, an increase of $403,942.05, making the net 
earnings $742,083.97, an increase of $164,003.47. There was an in- 
crease of 985 subscribers, and the company now has 56,744 sub- 
scribers. Twenty-one new exchanges were opened, making a total 
of thirty-eight main exchanges, 154 branch exchanges and 251 pri- 
vate branch exchanges. Toll stations were established in thirty 
new towns, making 941 cities and towns now supplied. The com- 
pany operates 558 miles of underground conduit, and has a total 
of 143,363 miles of wire, an increase of 24,960 miles. During the 
year the company spent $1,000,000 in betterments to its plant. 


ELECTRIC LIGHTING AND POWER EQUIPMENT FOR VEN- 
EZUELA—The Caracas Gas and Electric Light Company and the 
Electric Light Company, of La Guayra, are in the market for ap- 
paratus for increasing the capacity of these plants. The Caracas 


company at present draws the bulk of its power—some 800 horse- 
power—from an hydraulic power plant located at El Juaire, about 
twelve miles from the Venezuelan capital. The lighting plant to 
be installed at La Guayra will have an initial capacity of 3,000 in- 
candescent and 250 arc lamps. A lighting and power plant, with 
an initial capacity of 800 horse-power, is to be established at 
Ciudad Bolivar. It is also proposed to build a power plant at Juan 
Diaz, to supply the cities of Macuto and Maiquetilla. The electric 
lighting plant at Valencia is also to be increased in capacity, as 
is the water power plant which lights the city of Merida. An im- 
portant Venezuelan railroad project is the proposed change of power 
on the steam railroad system which runs between La Guayra and 
Caracas. This road is operated by the La Guayra Railroad Com- 
pany. It is a thirty-six-inch gauge line and twenty-six miles in 
length. Water power will be employed to generate electricity. The 
change into electric motive power of the horse-car lines of the 
Compania Anonima Tranvias Bolivar and the Tranvias de Caracas, 
aggregating twelve miles, is also being considered. 


THE BRITISH WESTINGHOUSE COMPANY—At the recent 
annual meeting of the British Westinghouse Electric and Manu- 
facturing Company, held in Lontion, England, Mr. George Westing- 
house, chairman of the company, spoke at some length in regard 
to the British and American Westinghouse companies. The orders 
in hand not executed on January 31 last amounted to £1,608,256. 
He stated that it is proposed that the British company shall dupli- 
cate at its plant in Manchester the business done by the American 
Westinghouse companies. The combined capital of the latter now 
amounts to £8,000,000, and their output for the fiscal year ending 
March 31 next will exceed £6,000,000. He also stated that the orders 
and contracts on hand were very large, and that the monthly re- 
ceipts of new orders for a long period have equaled the output of 
the factories of all these companjes, notwithstanding a constant 
increase in the facilities of each. At the plant of the British com- 
pany, during the last two years, new shops have been completed, 
having an aggregate capacity of sixty per cent of the older works. 
The plant now covers about thirty acres of land, gives employment 
to 7,000 operators, and it is stated that the entire capacity will be 
required. The trade of the British company with the colonies is 
rapidly increasing. In Australia and New Zealand the company's 
sales show a satisfactory increase, and in South Africa there has 
been a marked revival of the company’s business. 


IDAHO WATER POWER INSTALLATION—Developments of 
the water power near the mouth of the Grand Ronde river have 
been determined on by the Lewiston Water and Power Company. 
The company has had a series of surveys of proposed improvements 
made. The improvement will entail an expenditure of from $800,000 
to $1,000,000. The plans include the ultimate development of 25,000 
horse-power on the Grand Ronde river at a point about thirty miles 
south of Lewiston, Ida., and the production of electric energy, which 
will be used for lighting, traction, manufacturing and mining within 
a radius of seventy-five miles. The Lewiston Power and Water 
Company has had the project under consideration for the past three 
years. Only recently was it finally decided on. The plans of the 
company became known through completion of arrangements with 
the Moscow Electric Power and Light Company to have that in- 
stitution provide for the marketing of power in the entire territory 
north of Lewiston. The Moscow company has already made a con- 
tract with Genesee to provide power for electric light and city 
pumping plants, also for grist mills and other manufactories there. 
Power from the same source will be used for like purposes in Mos- 
cow and other towns in the Palouse country. Work on the develop- 
ment on the Grand Ronde proposition will not commence until late 
in the Spring, and will take at least two years to complete. During 
the interim the local company will increase the capacity of the pres- 
ent power plant from 1,200 to 2,000 horse-power. This will be accom- 
plished by the completion of the projected high-line ditch from 
Asotin creek, a few miles above here on the Washington side. 
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PERSONAL MENTION. 


W. H. BLOSS, chief engineer of the Union Traction Company, 
Anderson, Ind., has tendered his resignation to accept a position 
with the Paige Iron Works, Chicago, Ill. 


DR.. KIOSABURO FUTAMI, professor of engineering of the 
Kyoto Imperial University of Japan, is now on a visit to this country 
for the purpose of studying modern bridge building and other en- 
gineering subjects. 


MR. H. H. VAUGHAN has tendered his resignation as assistant 
superintendent of motive power of the Lake Shore & Michigan 
Southern Railroad, to accept a position with the Canadian Pacific 
Railway with headquarters at Montreal, Ontario. 


MR. J. H. WAUGH, who has been connected with the Westing- 
house Electric and Manufacturing Company, Pittsburg, Pa., has 
severed his connection with the company, to assume the presidency 
of the Electrical Equipment and Supply Company, of the same place. 


PROFESSOR FRANK G. BAUM, who was until recently con- 
nected with the electrical engineering department of Stanford Uni- 
versity, resigned to accept a position with the California Gas and 
Electric Company, in connection with the Bays Counties and Valley 
transmission plants. 


MR. P. LETHEULE, who is connected with the French Thomson- 
Houston company, has been appointed by the French Government 
engineer of the French department of electricity at the St. Louis 
Exposition, St. Louis, Mo. lt is reported that Mr. Letheule will visit 
this country at an early date in connection with his appointment. 


MR. PUTNAM A. BATES, secretary and state manager of the 
Crocker-Wheeler Company, has tendered his resignation to take 
effect March 1, 1904. Mr. Bates has entered into partnership with 
Mr. John Neilson, who was until recently assistant secretary and 
treasurer of the New York & Stamford Electric Railway. Under 
the firm name of Bates & Neilson, the two will conduct a general 
practice of consulting electrical engineering with offices in New York 
city. 


MR. JOHN KEELER PUNDERFORD, general manager of the 
Fairhaven & Westville Railroad, New Haven, Ct., has been elected 
president of the Connecticut Society of Civil Engineers. Mr. Pun- 
derford is a graduate of the Sheffield Scientific School, of Yale Uni- 
versity, class of 1892. He has been in street railway construction 
ever since and was for a time with the General Electric Company, 
Schenectady, N. Y. Mr. Punderford is also vice-president of the New 
England Street Railway Club. 


MR. CYRUS O. BAKER returned last week from an extended 
sojourn in the West, during which time he spent two weeks at the 
French Lick Springs Hotel, French Lick, Ind. Mr. Baker, who is 
the best known importer and refiner of platinum in this country, has 
been a sufferer from rheumatism for about a year past, but after 
his rest at French Lick returns greatly improved in health and has 
many words of praise for Proprietor Taggart and Manager Barnes, 
of the Springs Hotel, where every courtesy was extended to him. 


MR. ANDREW CARNEGIE has added another lot to the site 
on Thirty-ninth and Fortieth streets which he acquired last year 
for the united engineering societies, and upon which a new build- 
ing will probably be erected this spring. The house at 33 West 
Thirty-ninth street has been conveyed by John Thacher to Robert 
A. Franks, Mr. Carnegie’s representative. Title has been taken 
also for the adjoining houses from 23 to 31 West Thirty-ninth 
Street. The abutting property at 32 and 34 West Fortieth street 
is held by the Engineers’ Club. The two plots have frontages of 
fifty feet on Fortieth street, facing Bryant Park and the new public 
library, and 150 feet on Thirty-ninth street. 


MR. WILLIAM BARCLAY PARSONS, chief engineer of the 
Rapid Transit Commission, New York city, N. Y., has been appointed 
to the royal commission on London traffic. He will temporarily 
8ever his connection with the practical work of the New York 
Rapid Transit Commission. It is reported that assistant chief 
engineer Mr. George S. Rice will assume Mr. Parsons’s duties during 
his absence. Mr. Parsons’s colleagues on the royal commission are 
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Sir John Wolfe-Barry and Sir Benjamin Baker. The duties of the 
commission is to make a detailed report on the surface and under- 
ground traffic of London, and the possibilities of its improvement 
and development, with the idea of unifying the system as far as 
possible and obtaining better service for the traveling public. 


ELECTRICAL SECURITIES. 


The course of prices during the past week was a repetition of 
the two weeks preceding. Notwithstanding the sagging market, the 
outlook remains hopeful, and the ease with which the monetary 
situation is viewed gives an optimistic tone to what would other- 
wise be a cause for anxiety, not to say alarm. Owing to the appre- 
hension of foreign financiers of an international conflict, which 
would destroy bond values, there were panics in the foreign centres 
of exchange. This, of course, brought about low-record figures at 
these points, with the natural result that bond values in this coun- 
try sought the same level. Decreased commercial activity during 
the past month is evident from the statements of declining railroad 
earnings. The share earnings of various high-class industrials also 
show a slight shrinkage. The government figures of the January 
foreign trade, however, are satisfactory in many respects. The 
foreign trade situation is now a prominent factor in the commercial 
situation, in that it shows that, although there has been consider- 
able contraction in domestic demands, the foreign requirements are 
still very large and of a very profitable nature. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 20. 


New York: Closi pa: 
Brooklyn Rapid Transit..............0c000. 40% 
Consolidated Gas......... ae ee ee ee 190% 
General Blectric............ ccc cece ccc eeces 163 
Kings County Electric............. 2c eee 181 
Manhattan Elevated............0.ccceeeeees 141:3 
Metropolitan Street Railway................ 116 
New York & New Jersey Telephone.......... 137 
Westinghouse Manufacturing Company...... 170 

Boston: Closing. 
American Telephone and Telegraph......... 120 
Edison Electric Illuminating................ 234 
Massachusetts Electric.............. ccc cece 75 
New England Telephone...............0000- 119 


Western Telephone and Telegraph preferred. 80 


The American Telephone and Telegraph Company instrument 
output for the month ended January 30 shows gross output of 90,644 
and returned to the number of 36,854, leaving a net output of 
53,790, as compared with 86,551 for the corresponding month of 
1903. The total now outstanding is 3,833,307, as against 3,236,871 
last year. It is stated that it is the intention of the company to 
issue, some time within the next four or five months, $15,000,000 
bonds. 


Philadelphia : Closing. 
Electric Company of America. ee eee Ce ee 7% 
Electric Storage Battery common............ 53 
Electric Storage Battery preferred.......... 53 
Philadelphia Electric...................000- 53% 
Union Traction eecsionieei nen rene bike ea ees 473% 
United Gas Improvement................... 83% 


United Gas Improvement is expected to show over $4,000,000 net 
earnings for the fiscal year ended December 31, 1903. The profits 
for 1903 were $3,473,643. There is now $36,725,000 stock outstand- 
ing, on which the dividend is $2,938,000, or 8 per cent. 

It is understood that net earnings of the Electric Company of 
America for 1903 aggregated $398,000. Compared with $349,000 for 
1902, this would show an increase of $49,000. 


Chicago: 


Closing 
Chicago Telephone.................00cc wees 120 
Chicago Edison Light...................... 150 
Metropolitan Elevated preferred............ 48 
National Carbon common................... 27% 
National Carbon preferred.................. 97 
Union Traction common.................... 5 
Union Traction preferred................... 29 


Chicago Telephone for January had a gain of 1,457 instruments, 
the total now in use amounting to 102,644. 
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TELEPHONE AND TELEGRAPH. 


DECATUR, ALA.—The Morgan County Telephone Company is 
installing its system in this city. 


RAYNE, LA.—The Cumberland Telephone Company has begun 
the installation of its system in this town. 


CAMBRIDGE, MD.—The Diamond State Telephone Company has 
completed a line between this place and Vienna. 


OMAHA, NEB.—The Nebraska Association of Independent Tele- 
phone Companies is endeavoring to gain an entrance into Omaha. 


JACKSON, MICH.—James Bishop, Frank Vowles and Duane 
Hodges are interested in a telephone line to run from Milford to New 
Hudson. 


HOPKINSVILLE, KY.—A. P. White, owner of the Globe Tele- 
phone Company, of Cadiz, has sold the system to the Cumberland 
Telephone Company. 


WOODBINE, N. J.—The borough council has granted a fran- 
chise to the Eastern Telephone and Telegraph Company to con- 
struct its line through this town. 


BARBOURVILLE, KY.—Plans are under way for connecting 
some of the back counties by a long-distance telephone line. One of 
the first lines to be constructed will be one to Hyden. 


WOONSOCKET, MINN.—Farmers residing in Silver Creek and 
Jackson townships have taken steps for the organization of a stock 
company for the construction of a rural telephone line. 


WILKESBARRE, PA.—The Pennsylvania Telephone Company is 
about to make extensive improvements in this city. It is the inten- 
tion to install a new switchboard which will cost $60,000. 


LOGAN, ITOWA—The Woodbine Telephone Company has com- 
pleted arrangements for extending its lines to the west side of the 
county, connecting the towns of Modale, Mondamin and Little Sioux. 


MONTGOMERY, ALA.—E. M. Cranford is organizing a stock 
company for the purpose of establishing a telephone exchange in 
Jasper. The capital stock will be $5,000, all of which will be taken 
by local men. 


QUINCY, MICH.—The Northwest Quincy Telephone Company 
has been organized with the following officers: president, H. W. 
Noble; vice-president, M. H. Southworth; secretary, C. A. Boley; 
treasurer, M. D. Kanouse. 


HOUSTON, TEX.—C. R. Cummings is constructing an inde- 
pendent telephone line from Wallisville to Liberty. The line will 
later be continued from this point to Tutle Bayou, thence to Ana- 
huae, and from there to Double Bayou. 


WHITE ROCK, MINN.—Citizens are combining for the purpose 
of establishing a local telephone system on the cooperative plan. In 
a short time a company will be incorporated to serve the town first 
and gradually take in the farming district. 


BUTTE, MONT.—The Posfal Telegraph company has completed 
the work of constructing its new wire between Missoula and Butte, 
thus giving the company two wires between these points—one for 
local business and the other the through wire to the coast. 


REDLANDS, CAL.—-The plant of the Home Telephone Company 
is completed and the exchange has been opened for business with 
several hundred telephones in commission. The long-distance lines 
have been in operation to Los Angeles and intervening points for 
some weeks. 


MERCER, ME.—The promoters of the new telephone line in 
Mercer have effected an organization under the name of the People’s 
Telephone Company by electing the following officers: president, 
C. K. Allen; vice-president, A. M. Pattee; clerk, George Morse; 
‘directors, C. K. Allen, J. B. Smith, N. E. True, David Tracy, A. M. 
Pattee. 


BIG TIMBER, MONT.—The Main & East Boulder Telephone 
Company, a cooperative line which is being established among the 
ranchmen residing in the Boulder valley, has asked that an ordi- 
nance be adopted giving it the right to enter the town. The proposi- 
tion of granting the company a franchise will likely be voted on at 
the coming election in April next. 


CLEVELAND, OHIO—The sum of $4,154.69 has been distributed 
among the employés of the Cuyahoga Telephone Company, in com- 
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pliance with the profit-sharing scheme announced by President Dick- 
son last July. The sum amounts to about six per cent on their 
salaries for the last six months of 1903, that being the period on 
which the profit-sharing scheme was based. 


HAMMONDSPORT, N. Y.—A stock company composed of Wayne 
and Urbana farmers nas been formed to build a telephone line be- 
tween Hammondsport and Wayne village, with several branches, and 
the work of construction has been begun. The name of the company 
is the Hammondsport & Wayne Telephone Company. Connections 
will be made at Hammondsport with other rural lines and at Wayne 
for Dundee and Penn Yan. 


SCHENECTADY, N. Y.—The trunk lines of the Home Telephone 
Company through Fulton and Montgomery counties have been opened 
for service, giving this city connections with about 2,700 subscribers 
in these counties. The lines follow the Mohawk for the greater part 
of the distance. They follow the Mohawk turnpike through Glen- 
ville to Hoffmans, where they cross to Pattersonville, extending to 
Port Jackson and Fultonville. 


ST. JOSEPH, MO.—Nearly $100,000 will be expended this summer 
by the Bell Telephone Company in the installation of the central 
energy system in St. Joseph. The entire system will undergo a 
radical change, new telephones being installed at all points. New 
switchboards will be installed in the main office, with an ultimate 
capacity of 5,000 numbers. The officials of the company hope to have 
all the changes made by January 1 next. 


CARROLLTON, GA.—The Georgia division of the Gainesboro 
Telephone Company, with headquarters here, announces the build- 
ing of a city exchange in the city of Senoia and the installation of 
like improvements in McDonough, both these points being on its 
newly purchased lines which it bought in absorbing the Commercial 
Telephone Company, of Atlanta. The exchange at Cedartown will 
be improved and a line will be built from Cedartown to Borden 
Springs. 


CLARKSBURG, W. VA.—The Southern Bell Telephone line is 
now completed and in operation from Charleston to Weston, by way 
of Sutton, a distance of about 150 miles. It will shortly be extended 
to Elkins, Phillippi, Belington and Parsons, and connection will be 
made from Clarksburg also. A line is also proposed through Web- 
ster County. Another will extend from Point Pleasant to Ravens- 
wood and from Spencer. Connection will also be had with Parkers- 
burg. A line has been built and is in operation between Clarksburg 
and New Martinsville. 


CLEVELAND, OHIO—A deal has been completed whereby the 
Federal Telephone Company has sold all its interest in the Citizens’ 
Telephone Company, of Columbus, Ohio, to a syndicate headed by 
Cyrus Huling, of the latter city. The price at which the transfer 
was made has not been made public, but it is known that there 
changed hands 3,354 shares of stock with a par value of $100. The 
total issue of stock was $750,000. The Columbus people bought con- 
trol of the company from the Federal Telephone Company a year 
ago and now have completed the purchase of the stock, having it all 
in their hands. 


LEBANON, PA.—At its annual meeting, held recently, the United 
Telephone and Telegraph Company elected the following directors: 
Richard G. Park, W. D. Barnard, S. P. Light, J. Frank Black, F. G. 
Hobson, D. McK. Lloyd, B. F. Meyers, Ellis L. Orvis, John B. Roach, 
Ward R. Bliss, C. M. Clement, H. H. Light, Heber S. Thompson, Wil- 
liam G. Park, Edward Davis, E. M. Yarnall, G. R. Van Alen, Meade 
D. Detweiler, W. W. Ryon, E. M. Leader, George W. Taft, F. C. Angle, 
P. Russ. The new directors reorganized by electing these officers: 
president, Richard G. Park; vice-president, W. D. Barnard; secretary 
and treasurer, S. R. Caldwell. 


CLARKSBURG, W. VA.—The Bell Telephone Company is mak- 
ing some extensfve improvements in the southern part of the state. 
A line has been completed from Charleston to Sutton, a distance of 
100 miles, making connection at Sutton with a line to Weston, a 
distance of forty-six miles. Lines connecting Buckhannon, Elkins, 
Philippi, Parsons and Belington have also been completed, and the 
company is considering the erection of a line from Sutton through 
Webster County, one from Point Pleasant to Ravenswood and thence 
to Spencer and a through service in Roane County, one from Ravens- 
wood to Parkersburg, and the rebuilding of the line to Parkersburg, 
which was recently destroyed by floods. 
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ELECTRIC RAILWAYS. 


WILMINGTON, N. C.—Work is to begin shortly on the pro- 
posed electric car line from Salisbury to Spencer. 


GETTYSBURG, PA.—The Chambersburg & Gettysburg Electric 
Railway Company will extend its system from Fayetteville to Graf- 
fensburg, a distance of several miles. 


MUNCIE, IND.—It is announced that cars will be running into 
Muncie over the Dayton & Muncie traction line by June 1. The 
power-house at Selma is nearly completed. à 


URBANA, ILL.—The contract for the new power-house for the 
operation of the Danville and Decatur street railway lines has been 
let. The plant will cost $40,000 and will be completed by June 15. 


ALBANY, N. Y.—The state board of raiiroad commissioners has 
announced that it has granted the application of the Long Island 
Electric Railroad Company to issue a mortgage of $500,000, the pro- 
ceeds from which are to be used in new construction. 


ELWOOD, IND.—The promoters of the proposed Ft. Wayne & 
Southwestern Railway have announced that they are ready to 
give this city $40,000 to be used to locate industries, in considera- 
tion of a right of way through the streets of the city. 


CLINTON, IOWA.—The Electrical Street Railway VCompany has 
been sold by Walsh Brothers and Calnan Brothers to ocal capital- 
ists for a price amounting to $330,000. The entire line is to be re- 
built and new roling stock will be purchased. The company has a 
capital of $500,000. 


ST. LOUIS, MO.—Word has been received that the Southern 
Illinois Electric Railway Company, which will construct a line from 
Salem, 111., to Belleville, to connect with the East St. Louis & Subur- 
ban, has been financed, and work will be pushed at once, so as to 
have the line in operation by July 1. 


LOS ANGELES, CAL.—The Los Angeles Pacific-Pacific Railway 
Company has bought from Abbott Kinney and the Huntington- 
Harriman synaicate for $340,000 the Los Angeles, Ocean Park & 
Santa Monica Railroad, a thirteen-mile connection between Los 
Angeles and Ocean Park and Santa Monica. 


KOOCHICHING, MINN.—tThe extension of the Minnesota & In- 
terminal line from Black Duck to Koochiching will be commenced 
early in the spring. Surveyors who have been laying out the route 
during the winter have now practically completed their work and the 
route is expected to be announced within a short time. 


EAST AURORA, N. Y.—The Buffalo & Southeastern Railroad 
Company has been organized with $300,000 capital, to build an elec- 
tric line from here to Buffalo. The directors are Densmore Pratt, 
Kay H. Ball, T. S. Miller, James Cadzow, E. E. Henshaw, Borden 
J. Cole, all of East Aurora, and Odell R. Blair, of Buffalo. 


CAMDEN, N. J.—The construction of the contemplated trolley 
line from Townsend's Inlet to Corson’s Inlet has been begun at Sea 
Isle City. The New Jersey Rapid Transit Company, which is engi- 
neering the work, has also filed surveys for the extension of the road 
to Millville, and along the shore road from Beasley's Point. 


BUFFALO, N. Y.—The Buffalo & Depew Railway Company in- 
tends to extend its line sixteen miles, and has filed a certificate 
to that effect with the county clerk. The extension will be 
from Caledonia, Livingstone County, to Rochester, passing 
through Mumford, Chili and other villages between Caledonia and 
Rochester. ° 


INVD.ANAPOLIS, IND.—It is announced that the Wabash & 
Rochester c.aiiway Company, Cleveland, Ohio, has let contracts for 
the construction of the road to connect Rochester and Wabash, 
forty miles in length. The line will be built over private right of 
way, except in the intervening towns, in which very favorable fran- 
chises have been secured. 


PORTAGE LA PRAIRIE, MANITOBA—The Suburban Electric 
Railway Company, of Winnipeg, is making application to the legis- 
lature for an amendment to its charter asking greater powers. It 
desires to secure a charter for the construction and operation of a 
line of electric railway from Winnipeg to Portage la Prairie and 
also in Portage la Prairie. 
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TOPEKA, KAN.—Complete estimates have been received by the 
Topeka, Eskridge & Council Grove Interurban Railway Company on 
the cost of building its proposed electric line. The shortest route is 
fifty-five and one-quarter miles long, and the estimated cost, includ- 
ing the building of the road, the power plant, equipment, etc., 1S 
estimated at $1,124.400. The longer route is fifty-nine and three- 
quarter miles and the estimated cost is $1,164,435. 


WILLMAR, 'MINN.—-It is stated that a movement is on foot, 
backed by prominent capitalists, looking to the building of an elec- 
tric railway, for passenger and freight service, from Willmar to 
Slayton, Murray Cqunty, via Olivia, Renville County, Redwood Falls, 
Wabasso and Walnut Grove, Redwood County. Such a line would 
strike portions of Whitefield, Roseland and Lake Lillian in this 
county, and in its entire proposed length would pass through a rich 
agricultural country. 


SANTA BARBARA, CAL.—The city council has passed an ordi- 
nance granting a franchise to the Santa Barbara Consolidated Rail- 
way Company for the eastern boulevard line. The company has 
conveyed to the city a private right of way along the south side of 
the boulevard in exchange for the franchise. It is expected that the 
railway company, which is a part of the local system controlled by 
the Edison Electric Company of Los Angeles, will commence build- 
ing its new line to Montecito at once. 


LITTLE ROCK, ARK.—The new power-house of the Little Rock 
Railway and Electric Company has been placed in operation, and the 
entire system is now being supplied with power from this source. 
The building is not entirely completed, and will not be for several 
months, but the machinery has all been installed and will be used 
under the temporary roof which has been constructed. The com- 
pleted plant will cost about $250,000. The company’s old power- 
house will be used to supply the light circuits hereafter. 


DUBUQUE, IOWA—The State Electric Company, which was pur- 
chased a few days ago by local capitalists from Walsh Brothers, has 
asked the council for a franchise, which will give the company a 
right to extend its present line and build new ones. The new com- 
pany expects to spend from $80,000 to $100,000 in improvements, 
which will include a new double track and new rolling stock. In 
addition to the franchise asked by this company, the Illinois & Iowa 
interurban line, building between Clinton and Davenport, is asking 
for a franchise. 


PALOUSE, WASH.—It is practically assured that this city is 
soon to have an electric road. I. B. Harris, John Hart, S. D. 
Lommesson, C. F. Stewart and J. A. Hampton, of Colfax, directors, 
and Haroiu Doolittle, engineer of the Colfax-Palouse Electric Rail- 
way, have been looking over the proposed route and will start out 
the surveying party at once. The franchise for Colfax streets 
calls for the building of one mile during 1904. The power for this 
electric railway will be taken from the Palouse falls and Rock lake, 
both in Whitman county. 


ASBURY PARK, N. J.—Articles of incorporation have been filed 
for the Seacoast Traction Company, with a capital of $100,000. The 
officers are Charles L. Spier, of New York, president; E. V. Patter- 
son, of Spring Lake, vice-president; I. K. Harrison, of New York, 
treasurer; R. E. Rafferty, of New York, secretary. It is the intention 
of the company to construct a line to Sea Girt, four and one-half 
miles, before the coming season, and applications for franchises wil] 
soon be made to the Spring Lake borough and Wall township ofħ- 
cials. The new line will connect with the Atlantic Coast Electric 
Railway line at Belmar, and will probably purchase its power of the 
Atlantic Coast company. 


LIBERTY, MO.—The Clay county court has granted a franchise 
to the St. Joseph, Parkville & Kansas City Railway Company to 
operate a road from Harlem north to the Platte County line. This 
company has a franchise through Platte and Buchanan counties and 
is one of the companies that has been planning electric lines between 
Kansas City and St. Joseph. The route is to be by Parkville and to 
run through the Missouri river bottoms about all the way. It will 
connect four Missouri river cities. Branch lines will be run to 
Leavenworth, Platte City and Atchison. The franchise calls for the 
construction of a modern bridge across the river at Kansas City. 
The road is to be double track and work must begin in three months 
under the franchise, and must be completed within two years. The 
franchise is for fifty years. 
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| INDUSTRIAL ITEMS. | 


THE SPRAGUE ELECTRIC COMPANY announces that its Balti- 
more office, which was destroyed in the recent fire, is now located 
in the Maryland National Bank Building, Baltimore, Md. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is now 
prepared to quote on railway overhead material, as it has added 
to its stock of electrical supplies a complete line of trolley ears and 
wheels. 


THE PHOSPHOR-BRONZE SMELTING COMPANY, Philadel- 
phia, Pa., is issuing a letter canceling and withdrawing quotations 
and is issuing its new price list No. 22. This price list will be sent 
on request. 


THE MICHIGAN ELECTRIC COMPANY, Detroit, Mich., passed 
into the hands of a receiver on February 19. The Union Trust 
Company, of Detroit, was appointed by the stockholders to protect 
their interests. 


THE WESTERN TELEPHONE MANUFACTURING COMPANY 
has leased quarters in the Atlantic Building, 42 West Jackson Boule- 
vard, Chicago, Ill., and will move its factory and office to this 
address March 5, 1904. 


THE BLECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., announces that on account of the fire at Baltimore, it has 
been found necessary to remove its Baltimore district office to Phila- 
delphia, where it will be located until further notice. 


THE STERLING ELECTRICAL MANUFACTURING COMPANY, 
Warren, Ohio, is mailing a novel folder entitled “A Few Truths.” 
This represents a diminutive Colonial wielding a giant axe. The 
literature is ingenious and, of course, helps along the cause of the 
Sterling company’s product. 


THE S. H. COUCH COMPANY, Boston, Mass., illustrates and de- 
scribes in a leaflet which it is sending out the “Couch” telephone, 
style No. 12, common-return, intercommunicating. This telephone is 
shown fitted with watch-case receiver, “Reliance” transmitter and 
“Just-rite” switch hook. Leafiet will be sent on request. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has reprinted and is distributing to the trade the 
opinion of the United States Circuit Court of Appeals, sustaining 
the “Blades” patent, covering underload release devices. This pam- 
phlet will be mailed to any one interested upon request. 


THE DIRECT UNITED STATES CABLE COMPANY, LIMITED, 
is placing on the desks of its patrons a handy desk memorandum 
pad. The cables of this company are worked automatically on the 
duplex system. The company has offices in New York and Boston 
and in Halifax, Nova Scotia, with offices in London, Liverpool, 
Glasgow and Bristol, Great Britain. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, announces that the recent fire in Baltimore de- 
stroyed the offices of the district manager of the Bullock company. 
Temporary headquarters has been located at 303 Cortlandt street, 
Baltimore, where all enquiries should be addressed. This office 
is working full force, and ready to take care of all business. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., reports 
a gratifying business on American “Circular Loom” non-metallic 
fiexible conduit on which it is quoting low prices. The company 
states that the trade generally throughout the country has 
been quick to take advantage of these prices and that it has re- 
ceived many large orders. Quotations will be made to the trade 
on request. 


THE NERNST LAMP COMPANY, in accordance with its new 
policy of establishing district offices in the large cities, has recently 
opened an office at 47 State street, Detroit, Mich., and appointed Mr. 
Charles F. Case as district sales manager of the same. The territory 
embraced by this office is the lower peninsula of the state of Mich- 
igan, the northwestern part of Ohio and the northeastern part of 
Indiana. 

THE STROMBERGCARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., is the manu- 
facturer of high-grade single, double and special-wrapped cable for 
telephone and telegraph service, any number of pairs from 1 to 500, 
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or any thickness of sheath capacity or size of conductor. The postal 
folder which the company is mailing calls attention to these cables 
and illustrates several different types. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
a continued increase in the demand for its No. 521 Midget plug and 
receptacle. These are carried in stock by dealers in all the large 
cities. The company has just closed the fourth year of its existence, 
and reports an increase of over 300 per cent in the volume of its 
business since the first year. Its complete line of fittings is believed 
to be the most extensive of any manufacturer of sockets, switches 
and cutouts. 


QUEEN & COMPANY, INCORPORATED, Philadelphia, Pa., has 
sent out a very neat catalogue which contains a short sketch of the 
company, a description of the optical department, mathematical and 
engineering departments, microscopical, physical and electrical de- 
partments, astronomical and projection departments, meteorological 
and photographic departments, and chemical and chemical appa- 
ratus department. There is also a description of the factory and 
numerous interesting illustrations are shown through the catalogue. 
This catalogue will be sent on request. 


THE STERLING ELECTRIC COMPANY, La Fayette, Ind., held 
a stockholders’ meeting on February 10. The board of directors 
was reorganized, as follows: Charles Murdock, Henry A. Taylor, 
William Wallace, W. E. Doolittle, Charles H. Ankeny and J. N. 
Ramsay, of Crawfordsville, and William Coffroth, John Wagner, Jr., 
and John Schnaible. After the stockholders’ meeting, the directors 
elected Walter E. Doolittle, president; Henry A. Taylor, vice-presi- 
dent, and William Coffroth, secretary and treasurer. The company 
has put an additional $100,000 cash into its business, to enable it to 
handle the increasing growth and take care of its new trade. 


DODGE & DAY, modernizing and contracting engineers, Nice- 
town, Philadelphia, Pa., are installing in the power-house of the 
Link-Belt Engineering Company, Philadelphia, Pa., a 340-horse- 
power, Buckeye, vertical, cross-compound engine, direct-connected to 
two General Electric, 100 kilowatt, continuous-current, compound- 
wound generators. The boiler plant at the same establishment is 
also receiving attention, and while it may not be found necessary to 
increase the capacity, it is probable under-feed stokers will be intro- 
duced. The Taylor system of management is well under way at the 
Link-Belt works, and the results attained have been most gratifying. 


OBITUARY NOTICES. 


MR. J. MALCOLM FORBES died at his residence in Milton, 
Mass., on Friday, February 19. He had been ill for about two 
months. Mr. Forbes was a well-known capitalist and a prominent 
business man of Boston, Mass. He was born in Milton, Mass., 
in 1845, and was educated in private schools and at the English 
High School, Boston, from which he was graduated in 1863, at 
the age of eighteen. He soon after went into business in Boston 
with his father, who had built up a large China and East Indian 
trade. He was a director in many railway and manufacturing cor- 
porations, and the head of the mercantile firm of J. M. Forbes & 
Company. Mr. Forbes was a member of the Boston Athletic Asso- 
ciation and the Mercantile Library Association, the Eastern Yacht 
Club, New York Yacht Club, and at one time of the Country Club, 
and was also for many years a heavy shareholder in the American 
Bell Telephone Company and other electrical properties. 


MR. WALTER GEORGE McMILLAN. secretary of the British 
Institution of Electrical Engineers, died in London on January 31. 
1904, after an illness of a little over a fortnight. Mr. McMillan had 
been suffering from an attack of pleurisy and was thought to be 
convalescent, but his death was caused by heart failure. He was 
forty-three years of age at the time of his death. He was educated 
at Kings College, making a specialty of metallurgy. After one year’s 
absence he returned to the college as an assistant in metallurgy, and 
in 1888 he was appointed for a term of five years under the Indian 
Government chemist and metallurgist to the Cossipore Ordnance 
Factories. On his return he was elected to the lectureship of metal- 
lurgy at Mason College, Birmingham, and in 1897 was elected secre- 
tary of the British Institution of Electrical Engineers. Mr. Mc- 
Millan had written much on electrochemistry and metallurgy, and 
at the time of his death was examiner in metallurgy for the City 
and Guilds of London Institute. He is survived by a widow and 
two young children. 
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RENTING MOTORS. 

A question which is being discussed just now in England 
is whether it is advisable for power companies to rent motors 
to their customers. There is a good deal to be said on both 
sides. The business of the power company is to make as much 
profit out of its product as it can, and this is best accomplished 
by securing a good steady load, which, in turn, is best secured by 
having a large number of customers, working under all sorte of 
conditions. But many who desire to become customers are 
prevented by the cost of installing a motor. Those who take one 
side of the question say that it pays the company to purchase and 
install a motor for this class of custom, as a profitable rent can 
be secured from it or the motor can be sold on instalments, with 
good returns. Once the motor is paid for, the custom of that 
particular shop is fairly secure. On the other hand, consider- 
able capital must be available if all who desire to use the motor 


drive are to be supplied with a motor at the expense of the 
power company. Usually such companies—in this country, at 
least—have other uses for the money which they have or can 
borrow. It is a question which can not be answered in one way 
for all cases, and it will probably soon work out its own solu- 
tion. Several years ago, in this country, we were debating 
whether it was advisable for lighting companies to furnish free 


lamp renewals, but now one seldom hears that question raised. 


CONDUCTIVITY OF THE ATMOSPHERE AT HIGH VOLTAGES. 

The paper read by Professor Harris J. Ryan at the meet- 
ing of the American Institute of Electrical Engineers last week 
forms a most important contribution to the knowledge of at- 
mospheric conduction. Previous investigations along this line 
have been made by others and with valuable returns, but in 
all cases working under disadvantages and under conditions not 
entirely to be controlled by the observer. Professor Ryan’s work, 
made in a well equipped laboratory, was unhampered by the un- 
favorable circumstances with which others have had to contend; 
and due to this condition, although more particularly to the 
ability of Professor Ryan himself, he has given us the most com- 
plete data that have yet been obtained on atmospheric conduc- 
tion. It serves as an excellent example of the good work which 
can be carried out in the laboratories of our technical schools 
when proper facilities are furnished. It is also a noteworthy 
instance in which the work of the technical schools is ahead of 
that of the practising engineers. Conditions limiting practice 
are usually determined by practice, and not as here, in the. 


laboratory, before practice has reached the limits. 


Practical Bearing of Professor Ryan’s Work. 
While Professor Ryan’s work is of great scientific value, 
it is probable that at this time it will attract more general 


- attention because of possibilities and limitations of high-tension 


transmission which are indicated. Were it not for insulator 
troubles facing us to-day we might expect in the near future to 
see transmission systems undertaken at voltages of 100,000 or 
even higher, an increase which would, of course, considerably 
lengthen the distance of commercial transmission. 


Conditions Governing Atmospheric Conductivity. 

The formula deduced by Professor Ryan gives the value of 
the electromotive force at which the corona discharge appears 
surrounding the wire; that is to say, the voltage at which at- 
mospheric losses begin to'be of consequence. It takes into con- 
sideration the barometric pressure and the temperature of the 
air, and the size and spacing of the conductors. It is thus prac- 
tically complete except that there is no term providing for the 
variation in the forces encountered at the surface of the elec- 
trodes, due to the electrode material. (Moisture seems to have 
little or no effect upon the phenomenon.) These, aa is well 
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known, are of much importance in vacuum tube conduction, but 
it is possible that under the conditions of Professor Ryan’s 
work they would be so small compared with the effect of the 
resistance of the air itself as to be entirely masked. 

The general equation deduced by Professor Ryan explains 
in exact terms the effect of the various physical conditions upon 
the voltage at which the corona appears. Thus the allowable 
voltage of transmission varies, as is well known, directly with 
the spacing of the wires, and inversely as the diameter of the 
wires. It also varies directly with the barometric pressure and 
inversely as the temperature. This shows that for long-distance 
transmission, where high voltages are necessary, the wires must 
be spaced far apart and must be comparatively large in diam- 
eter. These conditions call for an expensive line and one, there- 
fore, which is only practicable where large powers are to be 
transmitted. 
age is allowable at sea level than in high altitudes and in 


The formula shows also that a higher volt- 


the winter than in summer. The extreme range of tempera- 
ture in our latitudes might be about thirty per cent of 
the absolute, and the barometric variation would hardly be 
as much. Engineers are not going to work close up to the 
limit, but will reserve a considerable factor of safety, and a 
possibility of difference in practice between summer and winter 
or between mountain and sea-level line is indicated. 


Cathode-Ray Indicator Used. 


It is only due to Professor Ryan to point out that in 
this work the cathode ray indicator described by him last 
summer at the annual convention of the American Institute of 
Electrical Engineers was used with most excellent results. The 
value of this instrument was pointed out at that time, and it is 
pleasing to note that its inventor has already put it to such good 
use. i 
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FAINTLY LUMINOUS BODIES AFFECTED BY A NON-UNIFORM 
MAGNETIC FIELD. 


In a note read before the French Academy of Sciences, M. C. 
Gutton describes an extremely interesting phenomenon observed 
by himself. This is, that a non-uniform magnetic field acts on 
faintly luminous bodies in a manner very similar to the N-rays 
discovered by Blondlot. M. Gutton has found that if a piece 
of cardboard containing patches of phosphorescent sulphide is 
shifted along a magnet bar, the patches near the poles are brighter 
than those near the centre of the magnet. By means of suit- 
able screens he eliminated any error due to N-rays, without ap- 
preciably affecting the result. No effect is noticeable when the 
screen is placed in a strong or a uniform field. It seems only 


to be produced where the lines of magnetic force are not parallel. © 


The screen is very sensitive, as the effect is observed by the modi- 
fication of the earth’s field, caused by placing a bar of bismuth 
or a wire carrying a very small current a short distance away 
from the screen. No explanation is offered, but it is evident 
that if there is an increase in the luminous energy radiated, it 
must be either at the expense of the magnet or of the luminous 
screen. It is possible that an instrument based upon this action 
might be useful in the study of magnetic fields. 
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THE FLAMING ARC LAMP. 

One hears little to-day of attempts to improve the arc lamp 
by increasing its luminous efficiency, although it has been known 
for some time that the addition of certain materials to the 
carbon electrodes added considerably to the light-giving power 
of these, the best known attempt to accomplish this being prob- 
ably the lamp invented by Hugo Bremer. 


Difficalties Met if Materials Be Added to the Carbon. 

It is not an easy matter to mix with the carbon of the elec- 
trodes the material which is to increase the efficiency of the lamp, 
in such a way as not to produce disadvantages which more than 
counter-balance the gain. In the open arc lamp the light comes 
principally from incandescent carbon, and the vaporous arc itself 
gives out comparatively little light. By adding to the carbon 
materials such as magnesium or calcium, the arc becomes in- 
tensely brilliant. But if the light is to be steady this material 
should be distributed uniformly throughout the electrode, a 
necessity which caused the failure of a number of investigators 
who preceded Bremer. It is essential that the materials be thor- 
oughly calcined before being mixed with the carbon, and it is 
also necessary to add to the mixture a flux which will prevent 
the formation of scoria on the ends of the carbon electrodes, 
which, being a poor conductor, would eventually extinguish the 
lamp. Adding the flux causes the scoria to melt at the tempera- 
ture of the arc, but it then drips down on the lower carbon, and 
to ensure its removal from this point, Bremer coated his lower 
carbon with a glassy flux. This latter difficulty may be avoided 
in the type of lamp where the arc is projected horizontally be- 
tween two inclined electrodes; but, in any case, there is a certain 
amount of hot, vitreous material dripping from the lamp, and 
it is also probable that any shades or surfaces near the lamp will 
become coated with dust, due to volatilization of materials in 
the carbon. 

Improvement in Arc Lamps Desirable. 

The light from the Bremer lamp may be made more agree- 
able than that from the open arc, and, no doubt, the luminous 
efficiency is greater; but these points alone are not sufficient to 
guarantee the success of the lamp. The success of the enclosed 
arc lamp was due more to its requiring less attention than the 
open arc than to anything else. From what we can learn, the 
Bremer lamp, in its present state, does not possess this advantage 
over the open arc. Others are also working on the problem, 
and we are promised other lamps of the same type, but free 
from some of the objections of the Bremer lamp. It is to be 
hoped that something definite will result from this work before 
long, as any practical improvement in the lamp would be of 
great benefit. 


COMPLEXITIES OF THE CENTRAL STATION. 
Although the tendency in the design of individual machines 
seems to be toward simpler and more primitive forma, the equip- 
ment of that combination designed for a definite purpose, and 
known as a generating station, is becoming more and more 
In the early days the generating station consisted 
of a steam boiler, an engine belted to the dynamo, and a few 


complex. 
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switches enabling the generator to be disconnected from the 
conducting system. To meet the requirements of the under- 
writers, it was usual to erect a brick wall between the engine 
room and the boiler room, but, except for this, the station build- 
ing had practically but one room. To-day the bigness of the 
power station, and the fact that so many people are dependent 
upon it, make it absolutely essential that every possible pre- 
caution against interruption should be taken, and safety devices 
of various descriptions are necessarily employed. In addition, 
the size of the station makes it possible to adopt refinements, 
with a view to effecting economy in operation, the expense of 
which a smaller station could not stand; but these refinements 
are always at the expense of increased complication. 

How far this increase in complexity will go can not be de- 
termined. As long as economy results, without too much risk 
of breakdowns, we may expect no change in method; but it is 
a question how soon thia limit will be reached. In a large 
central station to-day one finds almost every type of electrical 
appliance installed, often in duplicate-in case of emergency. 
Will not the tendency in the future follow that of machine de- 
sign and be toward greater simplicity? By means of our elabo- 
rate installations we have learned how to effect economies, and 
it is very desirable that our fuller knowledge should enable ua 
to obtain the same results in a simpler way. 


THE EFFICIENCY OF THE OSMIUM LAMP. 
Some time since reference was made to the high luminous 
efficiency of the osmium lamp. Since then further tests have 
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been made, the results of which are given by Mr. F. G. Bailey 
in the London Electrician, February 12. Unfortunately, these 
tests were limited to but a few lamps and can not, therefore, be 
considered general, except in so far as they agree with previous 
work. Mr. Bailey finds that at the normal voltage the average 
efficiency of his lamps, of which there were but five, was 1.9 
watts per candle. From previous work of Dr. Wedding he be- 
lieves that the lamps would have an average life of about 1,900 
hours, during which time the candle-power would fall to about 
eighty per cent of the initial value, this being the usual rating 
for incandescent lamps. During this time the average efficiency 
would be 2.1 watts per candle, or, as he puts it, at least twice 
the efficiency of an incandescent lamp. If these figures repre- 
sent results which can be obtained commercially, and the lamps 
can be put out in commercial quantities, the osmium lamp will 
surely become a serious competitor of the carbon incandescent 
lamp. 


t 
Canse of Efficiency of Osmium Lamp. 


There is still doubt as to the cause of the higher eff- 
ciency of this lamp, some attributing it to a higher temperature 
of operation, while another investigator is convinced that the 
temperature of the osmium lamp is considerably less than that 
of the carbon lamp. All, however, seem to agree that osmium 
is actually a more efficient radiator of luminous rays than is 
carbon. This is a point of considerable scientific as well as prac- 
tical interest, and it is probable that before long further infor- 
mation on the subject will be obtainable. 


ELECTRICAL MINING NOTES. 
BY SIDNEY F. WALKER. 


THE CAPTURE OF COAL MINES BY THREE- 
PHASE PLANT. 


A feature which may fairly be said to 
belong to the past year is the definite cap- 
ture of British coal mines by three-phase 
plant. It has been tried in some of the 
modern mines, and has done well. Its 
advantages are fully recognized, and every 
report shows that more and more colliery 
managers have been won over. One great 
advantage which three-phase apparatus 
has over continuous current had great 
weight with colliery managers, viz., that 
the three-phase plant declines to be over- 
loaded beyond a certain percentage. This 
it will be seen is an enormous advantage 
in colliery working. With continuous-cur- 
rent motors, if there is an overload, the 
motor will attempt to take it, like the 
willing horse that it is, with the result 
that its armature coils are badly strained ; 
and if not then, at some later time, usually 
at some inconvenient time, it burns up, 
and the whole thing has to stop until a 
new armature is put in. Seeing that the 
motor may be working a mile or more 
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from the pit bottom, which again may be 
500 or 600 yards from the surface, and the 
electrician may be either at one of the 
other pits belonging to the colliery com- 
pany, or in some other part of the work- 
ings, and has to be found before things 
can be rectified, the results, in the case 
of a dip pump, for instance, where the 
water has made a sudden increase, a very 
common case, may be very serious. With 
the three-phase, there is a certain figure, 
makers in England give it at double the 
normal load, at which the rotor slows up 
and refuses to turn. It is true that cur- 
rent may still be passing through the 
stator coils, unless the fuse blows, but 
even if this does happen, it is nothing 
like as serious as where the armature itself 
burns. 


COMPRESSED AIR versus ELECTRIC ROCK 
DRILLS. 


Referring to my remarks on this subject 
in some recent notes, the report of the 
commissioner of mines of the Transvaal 
mentions that each compressed air drill 
takes three horse-power to work, and that 
this three horse-power requires the ex- 
penditure of twelve horse-power at the 
compressor on the surface. Also that 


while the cost of the compressed air drill 
is £37, its upkeep is £5 per month. Against 
this, according to some tests made in Ger- 
many with Messrs. Siemens & Halske’s 
electric rock drill, the power required was 
only 1.7 horse-power at the generator, 
which was from 1,000 to 2,000 yards 
away, the power required bv a compressed 
air drill doing about the same work, be- 
ing ten horse-power at the compressor. 


NAKED CABLES IN MINE SHAFTS. 


The idea of using naked cables in the 
shaft has exercised considerable fascina- 
tion for colliery managers fof some time. 
In the early days of electric lighting, 
cable makers did not know as much about 
insulation as they do now, and there was 
a good deal of trouble with cables eating 
in two, making connection with each 
other. Mr. Arthur Sopwith, the manager 
of Cannock Chase colliery, worked out a 
plan of using old steel wire ropes in place 
of copper. The wire ropes were embedded 
in a mixture of pitch and coal dust, and 
laid in brick troughs. In the shaft a 
somewhat similar method was adopted. 
At Cannock Chase the plan seemed to 
work well, but a good many other col- 
hery managers and engineers tried to 
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follow suit with, in some cases, disastrous 
results. 

I have referred to this, as some colliery 
managers are still using naked conductors 
in the shaft. They have permanently 
abandoned the old wire ropes, but are 
using copper conductors stretched naked 
in the shaft. This apparently gets over 
the difficulty of fixing insulation. A very 
serious trouble has arisen, however, in 
Scotland from this cause. The naked 
conductors in the shaft of a colliery sup- 
plied current at 500 volts for pumping 
purposes, and they came into contact with 
the signal wires. Two men who were 
walking along one of the main roads, 
where the naked galvanized iron signal 
wires were fixed, accidentally touched one 
of them, receiving a shock which killed 
them. I should perhaps explain that the 
usual method of signaling on engine 
planes in collieries is by pressing two 
naked iron wires together at any point of 
the road. The wires run parallel, a few 
inches apart, supported on insulators 
which are fixed to the props supporting 
the roof, and are connected to a bell and 
battery in such a manner that pressing the 
two together completes the circuit. The 
covering of the wires connecting the bat- 
tery and bell is not usually very good, and 
hence if the naked 500-volt conductor 
rubbed one of them, as might easily hap- 
pen, if the signals worked to the surface, 
connection with the 500-volt service would 
be made. 


THE REPORT OF THE HOME OFFICE COM- 
MITTEE ON THE USE OF ELEO- 
TRICITY IN COAL MINES. 


The committee which was appointed by 
the Home Secretary to enquire into the 
use of electricity in coal mines has just 
issued its report. It is fairly full, and 
is accompanied by a set of regulations to 
be applied, if Parliament approves, to all 
coal mines in which electricity is em- 
ployed. The committee examined fifty- 
six witnesses, including electrical and 
other experts, colliery owners and mana- 
gers, miners’ agents and miners themselves 
and one insurance company’s representa- 
tive. The committee also visited collieries 
in four districts where electrical appa- 
ratus is in use. They divide their re- 
marks, and the regulations which are based 
upon the report, into two main divisions; 
the general principles governing the ap- 
plication of electricity to coal mines, and 
the particular work to which it can be 
applied, the latter being again divided 
into sections dealing with generating sta- 
tions, cables and awitches, stationary mo- 
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tors, portable motors, such as for coal-cut- 
ting machines, electric locomotives, elec- 
tric lighting, shot firing, signaling, and re- 
lighting of safety lamps. 

One of the most important pronounce- 
ments, which runs through the whole of 
the report and the regulations, deals with 
“earth.” It is forbidden to use “earth” 
as a return, except where electric loco- 
motives are employed, and then the trol- 
ley wires supplying the locomotives are to 
be fed from a separate generator, and the 
supply cables kept quite separate. This 
pronouncement will have a serious effect 
upon a large amount of work that has 
already been put in, principally in the west 
of Scotland, where an eminent firm of 
makers of electrical plant has made a 
specialty of uninsulated return cables. Its 
argument has been that if you connect one 
side of the supply service to “earth” in 
the manner it advises, by using concentric 
cables, and making the outer the return, 
you prevent accidental contacts with the 
cables giving rise to shocks. The weak 
point of this has always appeared to me 
to be the fact that you can not make sure 
of keeping the live conductor alwaya 
buried. It must come to the surface at 
switches and fuses, and at the brushes 
of motors, generators, etc. The cables 
used by this firm are very carefully made, 
the outer consisting of iron wires, strand- 
ed in the usual way, the conductivity be- 
ing made up to that of the inner by the 
addition of a copper wire when necessary, 
and the whole overlaid with lead, which 
is again armored outside, for certain work. 
Junctions, switches, fuses, etc., are en- 
closed in iron boxes, to which the con- 
centric cables are brought, the outers be- 
ing connected to the cases themselves. It 
will be evident that every time a man 
goes to change a fuse, he is liable to 
shock, and that there are other possibili- 
ties. In fact one case did occur in War- 
wickshire, where concentric cables were 
used. The cables having to be lengthened 
to reach a dip pump, a single cable was 
employed, the pump pipes being enclosed 
for the return, and a man met his death 
owing to an iron girder cutting through 
the insulation of the cable. 

The committee decrees that all cases 
containing fuses, switches, junction 
pieces, and all frames and cases of motors 
and generators, are to be connected to 
“earth.” Also for all cables using higher 
than 250 volts pressure armor is to be 
provided, which is also to be “earthed.” 
With the first part of this I am in hearty 
agreement, but not with the latter. I 
have a great objection to placing any 
armor outside the insulation of a cable 
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in a mine. There are a few cases where 
it is permissible as the least of possible 
evils, such as that of a three-core cable 
for three-phase working, to be fixed in the 
shaft, where it is difficult to obtain the 
necessary mechanical strength without. 
But my view is that for protection in 
other places, insulating material, some- 
thing on the lines of a flexible duct, is 
the thing. Mechanical protection may 
be obtained by the intelligent use of in- 
sulating materials. As an alternative, the 
committee allows cables to be placed in- 
side of metal pipes which are to be 
“earthed,” and arrangements are to be 
made that water does not collect in bends 
or similar places. According to my ex- 
perience, if cables are placed in pipes in 
this way, water will collect and will give 
trouble, no matter what precautions are 
taken. I may say, however, that this is 
practically the only point on which I am 
in disagreement with the committee. It 
appears to have done its work well, and 
in a thoroughly practical manner, and 
its regulations with a few exceptions are 
such as will add to the safety of the 
working miner, while not unduly cramp- 
ing the development of the use of elec- 
tricity in coal mines. It has, in my opin- 
ion, kept rather too close to the rules of 
the Institution of Electrical Engineers in 
the matter of wiring for electric light. 
This was perhaps inevitable, since its only 
adviser, apart from the witnesses who 
were called, was the electrical inspector 
of factories, who is a central station man. 
This is, however, a small detail. 


ACCIDENTS DUE TO IGNORANCE. 


The committee points out very forcibly 
that many of the accidents which have 
oceurred have been due largely to ignor- 
ance of the killing powers of the current. 
It mentions the fact that while on the 
continent of Europe it is recognized that 
even 100 volts may be dangerous, with 
this knowledge, they have successfully 
used very high voltages. In England the 
fact that 500 volts was permitted, and 
that certain eminent engineers said that 
they knew of no case of injury from 500 
volts, led to the assumption that, there- 
fore, 500 volts was safe under all cir- 
cumstances. I think that the real facts 
of the case are, we all thought until re- 
cently, that while nasty shocks might be 
got by touching a 500-volt service, there 
was no real danger till you got much be- 
vond that. It gave us all a very rude 
awakening when men were killed by 
shocks of only 200 volts, alternating, and 


we are all wiser in consequence. 
(To be concluded.) 
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Swiss Electric Railroading. 


UNNING northeast from Lac 
R Léman, better known as lake of 
Geneva, in Switzerland, is an in- 
teresting electric railroad of twenty-eight 
kilometres in length, the current for which 
is transmitted from the water power plant 
at Montbovon at 8,000 volts. The termi- 
nals of the road are at Lausanne, on the 
lake, and at Moudon, while the principal 
towns passed through are Epalinges, 
Montprovees, Méziéres, Vucherens and 
Lyens, in the order mentioned. This is 
all elevated country, known as the Jorat. 
Formerly the main highway of traffic be- 
tween east and west Switzerland was 
along this route, which connects Lau- 
sanne with Bern. The building of rail- 
ways destroyed this traffic, and in order 
to secure a better connection with their 
markets the people of the Jorat and the 
authorities of the canton interested formed 
a company known as the Chemins de fer 
Regionaux Electriaues du Jorat, for the 
promotion of the road, which has re- 
cently been put in operation. A consid- 
erable part of the traffic is derived from 
excursionists to Dhalet à Gobet, a resort 
at which is a shooting and drilling 
ground for troons, as Switzerland has an 
army of some 150,000 men. There i3 
also a branch line from Epalinges ‘to 
Savigny, a distance of five kilometres. 
The whole road and equipment have been 
erected by J. Jacob Rieter & Company, 
of Winterthur, Switzerland. For a 
greater part, the tracks are laid directly 
on streets or roads, there being only nine 
kilometres of specially constructed road- 
bed. There are eleven principal stations 
and eleven smaller ones. All stations 
have sidings, and at eight there are 
freight depots and at two there are re- 
pair and inspection sheds. All switches 
are automatic and require no attention 
except at the freight depots, where they 
are operated by the train crew. 

To overcome the elevation of 300 
metres (984 feet), which the highest 
point of the road reaches, it was necessary 
to provide grades of six per cent, while 
in one case seven per cent was encoun- 
tered. The smallest radius is fifty 
metres. The rails are either Vignol or 
Pheenix rails, and are sixty and eighty 
pounds, respectively, per yard. The ties 
are of oak, but in some places the rails 
are laid directly on stone, and where 
this is done distance rods every 6.56 feet 
are provided. 

As already mentioned, the greater por- 


By Franz Koster. 


tion of the road is on the streets, but this 
does not mean that no difficulty was en- 
countered, for in many places the streets 
had to be leveled and corrected. The 
bridge over the river Broye, in Bressowaz, 
a stone structure, was widened on each 
side five feet with iron grilled concrete, 
while a new bridge of steel construction, 
98.5 feet long by 20 feet wide, was placed 
over the Broye, in Moudon, instead of 
the former wooden bridge. 

For transforming the voltage from 8,000 
to 750 two substations are provided, one 
at Mézières and another at Epalinges. 
Each station contains two motor trans- 
former groups of 200 horse-power each: 
one of which is used for railroad service, 
an asynchronous motor, and one for light- 
ing, a synchronous motor, the latter be- 
ing adapted for lighting by reason of 
its constancy, while the asynchronous 
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The direct-coupled generators have a 
stator bore of 870 millimetres and the 
rotor a diameter of 850 millimetres. The 
rotor has 220 slots with two conductors 
each in fork-shaped winding. The gener- 
ators develop an actual voltage of from 
700 to 900, as desired. The efficiency of 
the generators is 94.5 per cent, and of the 
entire group 87.5 to 88.5 per cent at full 
load and 83.5 per cent at half load. 

On opposite walls are switchboards, one 
for the three-phase high-tension circuita 
ar ' the other for lighting and railroad 
work; the latter of 750 volts. The three- 
phase wires come in from an iron mast 
on top of the building and connect with 
fuses to the high-tension and switchboard. 
This switchboard bears volt and ampere- 
meters, the starting and regulating rheo- 
stats, a phase indicator and a switch for 
the synchronous motor. 


Ee er ee Epe En 


Oe on Oe he ee ee oS Se 


Depot aT MEzIRRES, LAUSANNE-MOUDON RAILWAY SYSTEM. 


motor group can sustain sudden demands 
for current without embarrassment. The 
lighting group can assist the power 
groups when the traffic is heavy. 

The Rieter & Company motors are con- 
structed for 8,000 volts and are direct- 


coupled with the generators, they make 
have | 


500 revolutions per minute and 
twelve poles. The bore diameter between 
poles is 1,000 millimetres (3.28 feet). 
The stator of the synchronous motor has 
seventy-two slots, each of which has 
sixty-two conductors of 2.2 millimetres 
diameter, insulated in mica three milli- 
metres in thickness. The poles are wound 
with copper wire of 4.5 millimetres on 
the square. The efficiency of the groups 
is 93.5 per cent at full load, and the 
heating does not exceed thirty-five de- 
grecs centigrade above the normal upon 
continued operation. 

The stator of the synchronous motor has 
108 slots with fifty-two conductors each, 
while the rotor is fitted with 130 slots 
of two conductors each. The efficiency at 
full load is 92.5 per cent, and the heating 
forty degrees centigrade above normal. 


Directly over the switchboard on an iron 
shaft is arranged a series of horn light- 
ning arresters, as shown in the illustra- 
tion. Two other lightning arresters, with 
horns only one millimetre distance apart, 
are provided for the neutral wire, which 
protects the insulation of the motor againat 
extreme high tension. Below the high- 
tension switchboard is a small cellar in 
which are placed transformers for light- 
ing, measuring transformers and a small 
booster group. 

The direct-current switchboard is ar- 
ranged with double-pole switches upon a 
pair of bus-bars, of which one is in elec- 
trical connection with the rails and the 
other to the feeding wires for the trolley 
line. For the last one an automatic maxi- 
mum current-breaker is fitted, which acts 
when the current becomes abnormal. A 
starting rheostat is provided for bringing 
the units into phase. 

In the Méziéres substation is a storage 
battery of 385 cells of 165 ampere-hours 
capacity. This acts as a reserve and buffer 
battery and can supply current during a 
short interruption of the current from 
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the power plant at Monlevoon. A small 
transformer motor of thirty horse-power 
furnishes the current for these cells. 

The trolley wiring of hard drawn cop- 
per, 8.25 millimetres diameter, is for the 
most part of two wires; the branch to 
Savizny being of only one wire, of the 
same diameter. The cross-section of the 
wire is sufficient to prevent a loss of no 
more than twenty per cent of 750 volts 
(150 volts) by parallel switching of the 
two substations, even in case of heavy 
traffic. 

It must be noted, too, that although this 
road is seventeen and one-half miles in 
length, it has only two substations from 
which the low-voltage current is drawn. 

The wires are carried on wooden poles 
with steel arms the greater part of the 
way, but on curves and switches there are 
snan wires. Where arms are employed a 
short length of suspension wire runs from 
the outer point inward and the trolley 
wire is attached to this. This wire is well 
insulated by means of an insulating bolt 
and a porcelain insulator; devices of 
American manufacture which have proved 
very satisfactory both as to mechanical 
stability and insulation service. 

Regulating devices are placed every 
1,000 metres (3,280 feet) to take up ex- 
pansion in the trolley wire caused by 
changes of temperature. At every two 
kilometres (1.28 miles) are placed lght- 
ning arresters of the Carton system, while 
àt the stations are section insulators pro- 
vided with switches, by means of which 
sections of the road may be switched out, 
so that traffic will not be interrupted 
when some accident has damaged the elec- 
trical conductors on a portion of the line, 
or when delay has taken place for any 
reason, or while repairs are being made. 

The rails act as a return for the cur- 
rent and an American rail-bond has been 
used which has been found highly satis- 
factory—the Columbia. 

The rolling stock includes two and 
four-axle passenger and freight cars. The 
four-axle or double-truck car, as shown 
in the illustration, is 47.56 feet long and 
has a width of 10.54 feet. The necessi- 
ties of traffic cause it to be divided into 
four principal parts, one for, first-class 
passengers, one for third-class passengers, 
a smoking compartment and a mail and 
baggage room. Six doors are provided, 
the baggage doors on the sides, and at 
each end on both sides two sliding doors 
for passengers. The compartments are 
separated by swinging doors and the car 
has a seating capacity of thirty persons, 
while twenty more can find standing room 
on the rear platform and in the baggage 
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room. All the windows may be easily 
opened and low ventilators are placed at 
the top of the car. 

The axles are 5.1 feet from centre to 
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In starting, the motors are switched in 
two in series and when under way in 
parallel. The usual voltage is 750, but 
with batteries in a voltage of 900 is sup- 


INTERIOR OF SUBSTATION AT MEZIZRES, SHOWING HIGH-TENSION SWIICHBOARD. 


centre and the trucks are 24.6 fcet apart. 
The ears are fitted with a hand brake 
working eight shoes and also the Hardy 
brake, by means of which the trailers may 
also be braked from the motor car. The 
four-axle cars are provided with four mo- 


plied an unusual working tension. On 
account of this, at first some difficulty 
was experienced in switching in in paral- 
lel. The motors are four-pole and have a 
field diameter of 1.3 feet with a width of 
0.65 foot. The armature winding is of 


RAILWAY SWITCHBOARD, LAUSANNE-Moupon RAILWAY SYSTEM. 


tors, thirty-five horse-power, one on each 
axle. They can for a short time develop 
fifty horse-power each without dangerous 
warmth or sparking on the collector. 


the so-called Schabloness (template) 
winding, and has thirty-seven slots of a 
section of 12.5 by 30 millimetres. Each 
unit contains thirty conductors of 2.6 
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millimetres diameter. The motors are 
geared 1 to 4.93 and their efficiency at 
full load, including gearing, is eighty- 


seven per cent. At 360 revolutions per 
minute the cars make twelve kilometres 
per hour at the steepest grade, and at 
1,060 revolutions the speed is thirty-five 
kilometres on even track level. ‘The mo- 
tors are so constructed that upon an in- 
cline the momentum of the cear (or 
translated into electrical 
energy which consumed in the 
starting and braking rheostats. These 
rheostats are located under the floor of 
the car. 

The two-axle cars are similar except to 
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Villiers and Edison. 
Villiers, like most European poets, had 


a mighty ideal of America and the 
Americans. He believed this country and 


its institutions to be what Thomas Paine, 
Jefferson and a few other genuine patriots 
hoped it would be. He entertained for 
Thomas Alva Edison the deepest admira- 
“The 
Eve of the Future,” contains a fanciful 
account of Menlo Park and its “terrifying 
When Edison went to the 
Paris exhibition 1889 he became ac- 
quainted with Villier’s novel. He read it 
at a sitting and expressed himself thus: 
I can only 


tion. His novel, a grotesque book, 


proprietor.” 
In 


“That man is greater than I. 
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Railway have been let to Babeock & Wil- 
cox. The Electric Construction Company 
will supply the 6,600-volt three-phase gen- 


erators, which will be driven by Belliss 
engines. These engines will be of the 


Belliss & Morcom’s high-speed standard 
design, with forced lubrication. They will 
be eight in number, and each will develop 
1,080 brake-horse-power at normal load, 
and 1,250 brake-horse-power at maximum 


load. The engines will be of the triple- 
expansion three-crank vertical enclosed 


tvpe, to take steam at a pressure of 190 
pounds, with 500 degrees Fahrenheit of 
superheat at the stop valve. In addition 
to the eight large sets there will be two 
auxiliary sets for lighting and power work. 
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THe DousLe-Truck CAR USED ON THE LAUSANNE-Moupon RAILWAY. 


size and number of motors and they are 
not divided into compartments. All cars 
and lighted. The 
and advantageous- 
lv used in Europe is not here used, 
account of white frost (the formation 
during the whole year of a dew in moun- 
tainous districts which has the appearance 
of snow) on the underside of the trolley 


are electrically heated 
low trolley so generally 
on 


wires. 
The traffic between Lausanne-Chalet a 
Gobet is served by these cars, while the 


larger ones are used on the through road 
Lausanne-Moudon. At Moudon connec- 
tion made with trains of the Jura- 
Simplon railroad, on which is the Simp- 
tunnel, 19.731 (12.332 
long, the longest tunnel in the 


is 
lon kilometres 
miles) 
world. 


invent. He creates.” He did not meet 
the author, who was mortally ill, though 
an attempt was made to bring the French- 
man and American together. The leading 
motive of “The Eve of the Future,” pushed 
to an ingenuity bordering on insanity, is 
the construction of an artificial woman 
which when wound up enacts in every 
respects the daily life of a cultivated lady. 
Need I add that the theme is treated to 
delirious lengths !—James Huneker in the 
New York Sun. 


Electrical Equipment of the Great 
Western Railway. 

The London Electrician announces that 
contracts for the boilers for the station 
which will supply power to the Hammer- 
smith and city line of the Great Western 


Four surface condensing plants will be 
installed. Each condenser will have 4,200 
square feet of cooling surface. The cir- 
culating pumps will be of the ce ntrifuga!| 
type, driven by small three-phase induc- 
tion motors. 
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The Journal of the British Institu- 
tion of Electrical Engineers. 

The January issue of the British In- 
stitution of Electrical Engineers contains 
the inaugural address of President Robert 
Kaye Gray; a report of the Gilbert tercen- 
tenary commemoration, and the following 
papers and discussion: “The Testing of 
Electric Generators by Air Calorimetry,” 
bv Richard Threlfall, and “The Slow 
Registration of Rapid Phenomena by 
Strobographic Methods,” by KE. Hos- 
pitalier. 
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The Edison Accumulator.’ 

The discussion upon the paper read by 
Mr. W. Hibbard before the British In- 
stitution of Electrical Engineers on No- 
vember 26 took place on January 28. 
The following is abstracted from the dis- 
cussion as given in the London Elec- 
trician for February 5: 

Dr. J. A. Fleming said that he had 
tested an Edison accumulator similar to 
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Fig. 1.—Epison CELL CHARGE. 


AMPERE Hovurs.—A—100 ampere rate. B=60 ampere rate. 
B’ =gas evolved at 60 ampere rate, 


A'= gas evolved at 100 ampere rate. 
gas evolved at 40 ampere rate. 
60 and 30 ampere rates. F=P.D 


rate. G=P.D. between iron electrode and case at 60 and 80 ampere rates. 
P.D. between nickel oxide electrode and case, common to 100, 60 and 30 ampere 


rates. 


that tested by Mr. Hibbard, and that his 
results were in perfect agreement with 
those obtained by Mr. Hibbard. So far 
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Fio. 8—Enps or P.D Conves on DISCHARGES AT Constant CURRENT 
BHOWING INDIVIDUAL BEHAVIOUR OF ELECTRODES. 


as weight and capacity were concerned, 
the cell was not distinctively greater or 
not largely greater than that of many 
light-weight lead cells. On the other 
hand, there seemed clear evidence that 
the durability of the plates might be 
very much greater. There was also good 
evidence that the disintegration or de- 
posit of active material was greatly re- 
-i See ELECTRICAL Review for December 12, 1908, 
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duced as compared with the lead cell, 
there was no local action between the 
active material and the supports, and that 
the cell, in consequence, would bear be- 
ing left idle. It had an enormous ca- 
pacity of taking up a charge. 
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exhibited the charge and discharge curves 
of an Edison cell at different rates, and 
compared the characteristics of the cell 
with those of a Contal lead cell, the two 
sets of curves being very similar. 

The curves shown in Fig. 1 represented 


100 150 Amp. Hours 
2 3 4 Hours. 


Fie. 2.—Epison CELL AND ‘‘ELECTRICIA” (CONTAL) AT VARYING 
Rates (37.5 AMPERE Hours PER Hour). 


A, P.D. Contal Cell at varying rates. 

P.D. Contal Cell at flat rate 37.5 amps. C}, E.M.F. Contal Cell at flat rate 37. 
E, P.D. Edison Cell at varying rates. 
rates. E,, P.D. Negative Electrode to case E}. Positive Electrode to case) B, 
P.D. Edison Cell at flat rate. B’, E.M.F. Edison Cell at flat rate. B,, Negative 


A’, E.M.F. Contal Cell at varying rates. C,. 


E’. E.M F. Edison Cell at varying 


to cell. B,, Positive to cell. 


Mr. E. J. Wade made an interesting 
point that the voltage variation of the 
Edison cell could not be due to changes 
in the concentration of 
the electrolyte, as the 
electrolyte takes no 
part in the reaction, 
other than as a trans- 
ferrer of oxygen. This 
action raised the ques- 
tion, whether the 
usual] explanation for 
the variation of volt- 
age of the lead cell, 
which is ascribed to 
changes in the concen- 
tration of the elec- 
trolyte, was really the 
true one. He had pre- 
pared some lead cells 
with very porous active material, and 
had found charge and discharge curves 
very similar to those of the Edison cell. 

Mr. H. L. Joly had also tested one of 
the Edison cells, and his results agreed 
with those of Hibbard, Hospitalier and 
Janet. He did not know of any cell in 
which Peukert’s coefficient was so low, 
and he had come to the conclusion that it 
was perfectly safe to take it at 1.1. He 
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charges given to an Edison cell at three 
different rates; curve A showing the rise 
in potential difference when charging at 
100 amperes; curve B, when charging at 
sixty amperes, and curve C, when charg- 
ing at thirty amperes. The three curves 
below represent, respectively, the rise in 
voltage under the same conditions. These 
curves show that the difference of poten- 
tial remains constant after the cell has 
received 250 ampere-hours, but the charg- 
ing voltage continues to rise, indicating 
that the cell was fully charged by the 
250 ampere-hours. Curve F represents 
the difference of potential between the 
iron electrode and the case when charg- 
ing at the 100-ampere rate. Curve G is 
a similar curve for the sixty and thirty- 
ampere rate. 

In Fig. 2 curves are given for the per- 
formance of the Edison cell under vary- 
ing rates of discharge and similar curves 
for a lead cell having a capacity of 140 
ampere-hours and discharged at a rate of 
37.5 ampere-hours obtained by a series of 
varying rates. This cell gave 112.5 am- 
pere-hours. Taking the average voltage 
as 1.93, the watt-hours were 217. The 
Edison cell, worked in the same way, 
would give 150 ampere-hours or 189 
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watt-hours, taking the average voltage at 
1.26. Each of the lead cells would weigh 
ten kilogrammes, and the total weight of 
forty-four would be 440 kilogrammes. 
Each Edison cell would weigh 7.7 kilo- 
grammes and seventy of these, to obtain 
the same voltage, would weigh 539 kilo- 
grammes. Fig. 3 shows the comparative 
behavior of the two electrodes obtained 
by means of an auxiliary electrode. Cad- 
mium was tried, but the containing ves- 
sel gave better results. This showed a 
drop on the negative electrode and a re- 
covery at the same time that the drop oc- 
curred on the nickel electrode. 

Mr. Hibbard thought that the change 
in voltage of the Edison cell was due to a 
change in the resistance. His experiments 
showed that toward the end of a dis- 
charge the resistance of the cell in- 
creased rapidly. He had found that by 
breaking up one cell which had come to 
grief, the amount of active material 
which had worked its way out of the 
pockets during a run of 3,000 miles was 
only one two-thousandth of the total 
amount of active material of the cell. 

Replying to the criticism that he had 
used a heavy car and assumed low eff- 
ciencies for the motors, he said that he 
had put the case as strongly as he could 
against the Edison cell. 
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LETTERS TO THE EDITOR. 


The American Electrochemical 
Society. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

In common with most of the directors 
of the American Electrochemical Society 
I signed a petition for a constitutional 
amendment, making the president, vice- 
presidents and managers ineligible for re- 
election. I must therefore decline to ‘be a 
candidate for reelection to the office of 
vice-president, for which I am officially 
informed I have been nominated. 

At the same time, in view of the very 


handsome vote which my friends have 
cast for me in nomination for the presi- 
dency of the society, and of the fact that 
the board of directors is not endorsing any 
one for that office, I announce myself as 
a candidate for the presidency. 
Henry S. CARHARTT. 
Ann Arbor, Mich., February 16, 1904. 


Electrical Mining Notes. 
To THe EDITOR oF THE ELECTRICAL REVIEW: 

I have been very much interested in the 
occasional contributions from Mr. Sidney 
F. Walker, regarding the use of electrical 
apparatus in mining operations in Great 
Britain. In your issue of January 16, 
Mr. Walker discusses the use of electrical 
apparatus in the South African gold 
fields. At one point he refers to several 
motors in the Knight’s Deep mine, which, 
after being under water for two and one- 
half years during the war, “were taken 
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out, dried and put to work again with 
satisfactory results,” stating further that 
“the name of the maker is not given.” It 
occurs to the writer that more specific in- 
formation regarding this installation may 
be of interest. 

Several months before the late South 
African War, there were installed in the 
Knights Deep mine thirty-six fifteen- 
kilowatt General Electric type “H” trans- 
formers and twelve Knowles horizontal 
triplex pumps, each operated by a fifty- 
horse-power General Electric induction 
motor. When the war broke out and the 
mine was shut down, the water rose so 
rapidly that it was impossible to remove 
the pumps, motors and transformers, and 
consequently they were left under from 
000 to 1,000 feet of water. Two and a 
half years later, when peace had been 
declared, the shaft was unwatered and 
the electrical apparatus was removed to 
the surface. Three of the motors were 
stripped and completely rewound, but the 
condition of the insulation seemed to in- 
dicate that the rewinding of the motors 
might not be absolutely necessary. The 
remaining nine motors accordingly were 
thoroughly dried in an oven heated by a 
steam coil, and then soaked in oil. After 
this treatment the motors were given a 
rigid test and placed in regular service 
again in the mine. The type “H” trans- 
formers were treated in the same manner 
as the induction motors, with equally sat- 
isfactory results. This occurrence certainly 
emphasizes the preeminent suitability of 
electrical apparatus for the severe condi- 
tions characteristic of mining operations. 

W. B. CLARKE. 

Schenectady, N. Y., February 16. 


PS 
Wireless Telegraphy in Brazil. 
U. S. Consul K. K. Kennedy, at Para, 

Brazil, reports that a wireless telegraph 

system has been tested between Manaos 

and Iquitos during the past few months. 

The results have been so satisfactory that 

the cable company has bought the right 

to use the system between Para and 

Manaos, and arrangements are now under 

way for its installation. It is thought 

that this development will be of great 
importance to the interesis of the Amazon 
valley, as to maintain a reliable telegraph 
service between the up-river towns is 
practically impossible, and it seems 
equally impossible to keep a cable line in 


steady operation. The present cable was 
laid recently, and is said seldom to be in 
working order more than one or two days 
per week. The rapid and violent fluctu- 
ations of exchange in that country render 
it important that merchante and shippers 
keep in close and uninterrupted touch 
with their branch houses and agents at 
all points, and this it iş hoped the wire- 
less system will do. 
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The National Electric Light Associa- 
tion. 

The following companies have recently 
been added to the active membership list 
of the National Electric Light Associa- 
tion: 

Montgomery Light and Water Power 
Company, Montgomery, Ala. 

Hot Springs Water Company, Hot 
Springs, Ark. 

Monterey Gas and Electric Company, 
Monterey, Cal. 

Moscow Electric Light and Power 
Company, Moscow, Ida. 

Freeport Railway, Light and Power 
Company, Freeport, Il. 

Richmond Light, Heat and Power 
Company, Richmond, Ind. 

Keokuk Electric Railway and Power 
Company, Keokuk, Iowa. 

Waterloo & Cedar Falls Gas and Elec- 
tric Company, Waterloo, Iowa. 

The Electric Railway, Light and Ice 
Company, Junction City, Kan. 

Clinton Gas Light Company, Clinton, 
Mass. 

Great Barrington Electric Light Com- 
pany, Great Barrington, Mass. 

Edison Sault Electrie Company, Sault 
Ste. Marie, Mich. 

Edison Electric Light and Power Cum- 
pany, Amsterdam, N. Y. 

The Allegheny County Light Com- 
pany, Pittsburg, Pa. 

Newport & Fall River Street Railway 
Company, Newport, R. I. 

Bristol Gas and Electric Company, 
Bristol, Tenn. 

Burlington Light and Power Company, 
Burlington, Vt. 

The Washington Water Power Com- 
pany, Spokane, Wash. 

O. I. Newton’s Sons Company, Wis- 
consin. 

The following new associate members 
have been added to the list: 

Ford, Bacon & Davis, New York city. 

American Conduit Company, New 
York city. 

B. D. Nath, Schenectady, N. Y. 

William I. Taylor, Schenectady, N. Y. 

Nearly two hundred questions have al- 
ready been received for the “Question 
Box” of the twenty-seventh convention of 
the association, to be held in Boston, 
Mass., May 24, 25 and 26. The prelimi- 
nary list will be sent out soon and answers 
called for. This feature of the associa- 
tion’s work is expected to be even more 
instructive and of greater practical value 
than last year’s department work. 
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The Conduit Work at the New Power-House of the Edison Electric 
Illuminating Company, Boston, Mass. 


N ESSENTIAL part of every elec- 
A tric generating station to-day is 

~ the underground conduit system. 
Few important urban systems contemplate 
any but underground lines for distributing 
their output, for the additional expense, 
as compared with an overhead line, is 
more than paid for by the increased safety 
and the immunity from interruption from 
outside causes. 

Necessarily, the most complex part of 
an underground system is that section 
which leads the conductors from the 
switchboard room to the street, where the 
main conduit lines separate and pass to 
various sections of the locality supplied. 
This part of the conduit line must collect 
the wires as they drop from the board, 
group them properly, and lead them to the 
distributing manholes in the street. When 
a system of this kind is laid down, upon 
the construction of a new station, the 
future growth of the plant is always con- 
sidered carefully, and what is thought to 
be ample provision is made; but the actual 
growth of the successful generating sta- 
tion has, in a number of instances, ex- 
ceeded that anticipated, making necessary 
an enlargement of the conduit lines. This 
has been the case with the L street station 
of the Edison Electric Illuminating Com- 
pany of Boston. This station was put 
into service a little over six years ago, 
but it is now, during the heavy load 
period, carrying an overload of about 
fifteen per cent. To meet the increased 
demands, a new station is being built 
alongside the old, and a conduit double 
the size of the old was necessary to handle 
the output of both stations, and the loca- 
tion of the new station necessitated the 
abandoning of the old line and the con- 
struction of an entirely new one. More- 
over, the requirements of the work were 
such that new conduit must be construct- 
ed and the cables transferred from the old 
to the new without interrupting the serv- 
ice of the station. The contract for carry- 
ing out this work was secured by Mr. G. 
M. Gest, of New York and Cincinnati, 
whose specialty is the construction of con- 
duit systems, and the new conduit system 
is now nearly completed, the work having 
been done, in spite of very difficult obsta- 
cles, without any interruption to the serv- 
ice. 

Fig. 1 shows the plan of the new system. 
and will also make clear the character of 
the old system which is superseded. At 


the bottom is L street, along which to the 
right and left run the distributing lines. 
The locations of the new boiler house, 
the new turbine house and the present sta- 
tion are indicated. Between the new tur- 
bine room—for steam turbines are to be 
installed in the station—and the present 
generating station is an alley about thirty 
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ranged in two parallel rows of three each, 
and located in the alley. From these two 
rows of manholes two duct lines ran along 
the alley to the left, to a pair of man- 
holes placed about where the extreme left 
wall of the new switchboard room is indi- 
cated in the figure. From these manholes 
two duct lines started and were brought 


' Present tation. 


New Switch Board Room. 


Neur -rèine Room 


New Be iler Hause 


Group of Four Manheles, 
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Fig. 1.—PLAN oF New CONDUIT SYSTEM, EDISON ILLUMINATING COMPANY OF Boston. 


feet wide, which will be walled in and 
roofed over to form the new switchboard 
room. The old switchboard is just within 
the wall of the present power station, and 
the cables reach this through ducts pass- 
ing under this wall. There were forty- 
eight of these ducts, divided into six 
groups and running to six manholes ar- 


together to form a single line of forty- 
eight tubes, which passed out under the 
new turbine and boiler rooms to two man- 
holes side by side in the street, and from 
each of which branched to the right and 
left a twelve-duct line. There was also 
another nine-duct iine coming out from 
the old station and running almost paral- 
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lel with the station wall to a manhole in 
the yard beyond the power-house. 

As already mentioned, the plan for the 
new power-house called for a new conduit, 


double the size’of the old, that is, of 
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there are four duct lines passing out to 
the left from under the switchboard room 
to four independent manholes laid at an 
angle of forty-five degrees to the centre 


line of the switchboard room. From these 


Fic, 2.— MANHOLE, SHOWING CABLE WAYS AND ENTRANCE TO Ducts. 


ninety-six ducts, leading from the switch- 
hoard room to the street, and laid beyond 
the walls of the power-house. Half of 


manholes four ducts are carried out to 
four similar manholes laid partially under 
the street and partially within the com- 
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of the group of manholes at L street are 
run the duct lines for the old system. In 
the lower one a twenty-four-duct line runs 
to the right, and a similar line of twenty- 
four is carried to the left to the old man- 
hole on L street, but not shown in the 
figure. From the next manhole in order 
twelve ducts are carried to the second of 
the old manholes, and a twenty-four-duct 
line is run to the left to a new manhole 
on L street, close to the old one, but alzo 
not shown in the figure. From the other 
two manholes of this lines will be laid, 
but these have not yet been put down. 
tach manhole of the two groups of four 
is nine feet square and thirteen feet six 
inches deep from the surface of the 
ground. At the bottom of each is laid one 
foot of Portland cement concrete, upon 
which the brick walls of the manhole are 
erected. The construction is shown in Fig. 
2, which gives a view of the upper part 
of three unfinished manholes. This fig- 
ure shows clearly how the ducts are let 
into the wall, and the shelves for carrying 
the cables around from one line to an- 
other. The construction of these manholes 


Fic. 3.—StTRAIGHT LINE OF NINETY-8IX Docts IN CONDUIT. 


this is to accommodate the cables from 
the old station, the remainder providing 
for new cables. 

The plan of the new system is that 
shown in the figure. It will be seen that 


pany’s ground. These duct lines are 
brought together to form a single line of 
ninety-six ducts for a considerable part 
of the run, but fan out as shown before 
reaching the manholes. To the lower two 


was, at times, quite troublesome, as the 
power. station is just on the edge of Bos- 
ton Bay, and the excavation winds down 
several feet below mean low water. 

In constructing the line of ninety-six 
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ducts connecting the two groups of man- 
holes, it was necessary to excavate a ditch 
about nine feet deep; but as this line of 
ducts passes over the tunnels for the in- 
take and discharge of the condenser water, 


y 


ELECTRICAL REVIEW 


Figs. 3 and 4, the former showing the 
single line of ninety-six ducts, and the 


latter indicating the method of fanning. 


the ducts out into four groups of twenty- 
four each. 
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brought together into a single line be- 
cause of a line of pilasters coming between 
them. From the upper pair of manholes 
two lines of twenty-four ducts each start, 
running together to form a single line of 
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Fic. 4.—Tnre Connpuit FANNED OUT IN Four SECTIONS OF TWENTY-FOUR Ducts EAcg. 


it was important to provide against any 
settling of the soil. For this purpose a 
ditch thirty feet: deep, ten feet wide and 
forty feet long was excavated and filled 


The construction of the duct lines run- 
ning from the upper group of manholes 
under the new switchboard room was ac- 
complished under rather difficult condi- 


Fic. 5.—LONG SHED, UNDER WuiIcH WORK OF ERECTING CoNDUIT Was CARRIED ON 
DuRING WINTER. 


with concrete up to the level of the bottom 
of the duct lines. This gives a solid 
foundation, and removes all risk of set- 
tling of the soil. The construction of 
these lines of ducts is clearly shown in 


tions. From the lower two—that is, the 
nearest two to the corner of the new sta- 
tion—two lines of twenty-four ducts each 
have been run to the left and dead-ended 
there. These two lines could not be 


forty-eight. This line rises gradually, 
and at the point where it is opposite the 
old switchboard the upper row of twelve 
ducts branches off and passes down into 
the basement of the old power-house. A 
little further along a second branch turns 
off, this accommodating eighteen of the 
duct lines; and still further along, twelve 
ducts branch off, and then the remaining 
six. The object in raising this line was 
to allow three lines, containing in all 144 
ducts, to be carried under and brought 
up to the back of the switchboard between 
the four branches which run into the old 
power-house, and which have just been 
described. In addition to the four 
branches passing into four bays in the 
basement of the old power-house, there is 
also the nine-duct line mentioned pre- 
viously. 

In laying these ducts, it was necessary 
to cut away half of one row of three 
manholes of the old system, and tie up 
the cables so as to be out of the way of 
the masons. There is also an eight-inch 
sewer running up the alley under the 
ducts, which added slightly to the com- 
plications. As the new lines were com- 
pleted, the cables could be disconnected 
one by one and drawn out of the old 
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system and then redrawn into the new. 
Some lines, however, could not be inter- 
rupted, this being the case with the nine- 
duct line running out of the old power- 
house. 

These conduits consisted of a cement- 
lined pipe. The cables were stripped by 
cutting off the iron and smashing the ce- 
ment tube. As this was done, the cables 
were raised up and tied out of the way, 


and the floor prepared for the new ducts. 
These, as will be seen, are clay conduit, 
and each piece of tubing was split longi- 
tudinally by means of a cold chisel, one- 
half laid on the concrete bed, the cable 
placed within it and covered with the 
second half, and the whole piece then 
coated with cement. In this way the en- 
tire line was run without cutting any 
cable. This same process was followed in 
transferring the cables from the old ducts 
on L street to the new. 

Returning to the work under the new 
switchboard room, in addition to the duct 
lines already mentioned as running under 
this room from the four manholes, there 
are two other lines intended for future 
use. One of these contains seventy-two 
ducts, which fan out after leaving the 
power-house into three lines of twenty- 
four ducts each. The other line contains 
twenty-four. These two lines pass under 
the other system, one running close to the 
wall of the new station, and the other 
passing under the second manhole from 
the corner of the new  power-house. 
These two lines have been dead-ended, as 
they can not be completed until the old 
manholes have been completely removed. 
Eventually they will terminate in the 
yard in four manholes similar to the pres- 
ent group under which they pass. The 
first of these lines is down about fourteen 
feet six inches, or six feet below mean 
low water. The other is down about 
seventeen feet six inches, nine feet below 
mean low water. 

As already mentioned, in most of this 
work the inflow of water had to be con- 
tended with, and constant pumping was 
necessary. Another unfavorable condi- 
tion was the severe weather, and it was 
necessary to carry out a good part of the 
work during the winter. To provide for 
this, and at the same time to protect the 
cables exposed by cutting away the man- 
holes, a shed was constructed against the 
wall of the old power-house, as shown in 
Fig. 5. This allowed the work to be 
pushed vigorously, and more or less inde- 
pendently of the weather. 

From this description some idea may 
be had of the rather trying conditions 
under which the work had to be carried 
out, as well as of the unusual complexity 
of the system. Practically all the old 
cables have been transferred to the new 
ducts, and so far without mishap. The 
work as a whole is an excellent example of 
modern conduit laying. The plans were 
drawn up under Mr. F. H. Clark, chief 
engineer of the Boston Illuminating Com- 
pany, and the work was supervised by 
Mr. W. B. Nichols, assistant engineer. 
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News from Mexico. 
(From Our Special Correspondent.) 
Developments in electrical lines in the 


republic of Mexico are proceeding apace. 
As a matter of current happenings, all 
industrial lines are being developed on a 


very much larger scale than at any pre- . 


vious period of Mexico’s history, whether 
in mining, manufacturing or railroad en- 
terprises. It is safe to assume, however, 
that progress in electrical developments 
exceeds that of other industrial enter- 
prises in the republic, while the future 
gives promise of much greater things. 
There are many reasons for this. Mexico 
is but awaking to the wonderful possi- 
bilities which her resourceful soil and 
mineralized territories present. Ameri- 
can capital is pouring into the country, 
and within the next few years magical 
indeed will be the transformation from 
steam to electrical forces. The enormous 
cost of fuel in Mexico, which has so much 
to dà with minimizing dividends, which, 
together with the magnificent and power- 
ful water falls in every part of the re- 
public, will do much toward effecting the 
change referred to. The application of 
electrical power will therefore be very 
substantially increased as Mexico ad- 
vances in mining and manufacturing. 

The demand for electricity for illumi- 
nating purposes alone, in the towns and 
cities of the republic, is increasing, and 
will assuredly keep many electrical ma- 
chine manufacturing plants in the United 
States busy for a long time. 

A local company in the city of Cam- 
peche, state of Campeche, is making ar- 
rangements for the establishment of an 
electric plant. Address the alcalde of the 
city of Campeche, Campeche, for infor- 
mation. 

The La Esperanza mines, in the state 
of Guanajuato, will install electrical 
pumps. Address Dwight Furness, Ameri- 
can consul, Guanajuato. 

R. M. Burke, former United States 
consul at Chihuahua, has obtained a con- 
cession to take 630 litres of water per 
second from the San Jose del Sitio river, 
in the state of Chihuahua, at the point 
where it joins the Monoava river, for the 
installation of an electric power plant. 

The United Mining and Development 


‘Company, 666 Broadway, New York city, 


will erect, in addition to its 400-horse- 
power electrical plant, an electrical plant 
of 300-horse-power capacity. This is 
merely one of the many plans and changes 
contemplated, the company having de- 
cided to expend $2,000,000, gold, on these 
lines on its extensive properties during the 
next three years. E. A. Faye is general 
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manager, Meretaro, where the company’s 
properties are located. 

An electric lighting plant has been de- 
cided upon by the municipal authorities 
of the city of Culiacan, state of Sinaloa. 

The Altamera Mining Company, of 
Ktzatlan, Jalisco, has struck rich gold and 
silver veins, and it is the intention of the 
company to increase its capital to operate 
the property on a large scale. Much ma- 
chinery will be needed, including elec- 
trical. D. Ryan, a member of the com- 
pany, is now in Chicago for the purpose 
of increasing the capital. 

The Amparo Mining Company, of the 
state of Jalisco, hag ordered an electric 
light and power plant to be installed on 
its property at Etzatlan, state of Jalisco. 

Charles Barbier and associates, of 
Cusihuiriachic, Chihuahua, have secured 
a three years’ lease on the famous La 
Raina mine. The mine will now be ex- 
ploited on a large scale, and a general 
line of mining machinery wil] be in de- 
mand. 

Victor M. Baschi & Brother, of the 
City of Mexico, have just placed a large 
order for medium-sized direct-current 
generators with the Northern Electric 
Manufacturing Company, 29 Broadway, 
New York city. 

The American-Mexico Mining and De- 
velopment Company, main office in Chi- 
cago, and branch in Torreon, Mexico, has 
placed an order with the General Electric 
Company, of Chicago, for the erection of 


a $50,000 electric plant at the Valedena 
camp, near Torreon. 

An American company is treating for 
the purchase of the tramways of Hermo- 
sillo, capital of the state of Sonora. The 
project is to transform the mule power 
into electric traction and extend the sys- 
tem to neighboring towns. Address the 


alcalde, Hermosillo, Sonora. J. B. 
City of Mexico, February. 
> 
A New Hydroelectric Station in 
Switzerland. 


A hydroelectric power station is now be- 
ing constructed at Engelberg-Obermott, 
for the purpose of distributing electrical 
energy for power and lights to the city 
of Lucerne, which is about thirty kilo- 
metres from the generating station. The 
output of the station will be 10,500 horae- 
power, and transmission will take place 
by means of transformers at 27,000 volts. 
A substation will be placed at Lucerne, 
where the tension will be lowered to 2,600 
volts for the city and its suburbs. The 
station will, at the same time, supply the 
needs of Engelberg, of the canton of 
Obwalden and the country lying between 
it and Lucerne. The electrical equipment 
is being supplied by the Oerlikon Com- 


pany. 
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THE CONDUCTIVITY OF THE ATMOS- 
PHERE AT HIGH VOLTAGES. ' 


BY HARRIS J. RYAN. 


SYNOPSIS. 

The present paper gives an analysis of 
the factors that are responsible for the 
nature of the atmospheric loss occurring 
on high-voltage lines, as reported by Mr. 
Charles F. Scott in his paper that was 
published in the A. I. E. E. Transactions, 
vol. xv, p. 531, 1898, based upon results 
obtained by himself and Mr. Ralph D. 
Mershon. ‘The analysis shows that the 
equation 


Enma = 2055 logy, (=) D’ (r + d) x 10” 
r 

(10) 

expresses the relation between the volt- 

age, conductor sizes, and separation at 
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Fia. 1.—CONDUCTIVITY OF THE ATMOSPHERE 
AT HiGH VOLTAGE. 
which the sudden rise occurs in the curve 
of “loss between wires” at ordinary 
barometric pressures and temperatures 

wherein 


Ema = the maximum value of the voltage- 
wave applied to the line. 


r — the radius of the line conductor in 
inches. 

s =the separation of the line con- 
ductors from centre to centre in 
inches. 

d =the distance from the conductor 


surface at which the strain due 
to the electrostatic field causes 
initial atmospheric rupture. 

D' =the strength of the electrostatic 

i field of force (dielectric flux 
density) that will electrically 
rupture the atmosphere at the 
distance d from the surface of 
the conductor having a radius r 
measured in coulombs per square 
inch. 


1A paper presented at the 18ith meeting of the 
American Institute of Electrical Engineers, New York, 
February 26, 1904. 
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To this is added an account of the ex- 
periments that were made to determine 
the above values of d and D’ in relation 
to r and the effects due to barometric 
pressure and temperature changes and 
to the presence of moisture. 

The values found for d and D’ in re- 
lation to r at a barometric pressure of 
29.5 inches of mercury and a temperature 
of seventy degrees Fahrenheit are given 
in the following table: 


B. & S. G. 2r. d. D’. 

20) .03196 .0050 | 350 Xx 10-1'9 
15 .05706 .0100 | 800 x 10-19 
10 10189 | .O180 | 275 X 10-'° 
8 .12849 £0220 | 258 X 10-19 
6 .16202 £0350 | 200 X 10-19 
4 .20421 .0700 | 171 xX 10-?}° 
2 


.25763 | .0700 | 170 x 10-'° 


Measurements ) 
upon conduc- 
tors of larger | 
sizes to the } .625 | .0700 | 170 x 10-'° 
limit of a dia- 

ineter of 0.625 

inch. 


The experiments demonstrated that the 
voltage at which the atmospheric line 
loss is inaugurated varies as the atmos- 
pheric density; tî. e., directly as the 
barometric pressure and inversely as the 
absolute temperature. On substitution 
of corresponding values obtained by ex- 
periment, equation (10) takes the follow- 
ing practical form: 


Ena = 1940 yx 2055 logis 

459. + ¢ (12) 
(=) D' (r + d) x 10” 

wherein 

b = the barometric pressure in inches of 
mercury. 

t = the temperature in degrees Fahren- 
heit. 


Since the value of d and D’ are constant 
for diameters of conductors larger than 
0.250 inch, it follows that equation (12) 
for corresponding conductors reduces to 


Ea = 1794 b x 350,000 logis 
(=) (r + 0.07) 


The results obtained by calculation 
employing equations (12) and (13) are 
compared with the measurements made 
by Mershon on the Telluride high-alti- 
tude line in 1898 and those obtained by 
Professor Harold B. Smith upon the 
Worcester Polytechnic Institute labora- 
tory line in 1901 and 1902 at ordinary 
altitudes. 

Efforts were made to determine the 
effects of the presence of moisture upon 
the point at which the atmosphere about 
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high-voltage lines becomes conductive; 
1. e., upon the point at which the sudden 
rise in the loss-curve occurs. However, 
no definite effect of this sort could be 
found, and this is practically in accord 
with Mershon’s conclusions after his ob- 
servations made upon the Telluride line 
under variable weather conditions. If 
there is such an effect it must be small. 

The following table of values has been 
calculated by means of equations (12) 
and (13). It shows the corresponding 
diameters of line conductors that must 
be employed to avoid loss between wires 
for a series of line voltages wherein the 
barometric pressure is 29.5 inches of mer- 
cury, the temperature seventy degrees 
Fahrenheit, and the distance between the 
conductors forty-eight inches. 


Maximum 

volts at , Operating | Diameters 
which at- Corresponding pressure. 90 per} of con- 
mospheric | effective volts | cent of corres- | ductors in 
conduction (sine wave) |ponding effect- inches. 


loss occurs. ive volts. 

78,500 55,000 50,000 0.058 
118,000 83,300 75,000 0.106 
157,000 111,100 100,000 0.192 
235,500 166, 600 150,000 0.430 
314,000 222,200 200,000 0.710 
392,000 277,700 250,000 0.990 


The real voltage limit to-day in trans- 
mission is due to the insulator, where the 
line has to be exposed to the weather. 
In the future the insulator difficulty will 
be solved in one way or another and higher 
voltages will be used. Possibly in large 
undertakings the line may be protected 
from the elements by means of a con- 
tinuous covering. It is evident that 
when such high voltages are employed 
atmospheric conduction, or “the brush” 
(as one experienced high-voltage engi- 
neer termed it in conversation with the 
writer), must be avoided. High-voltage 
brush discharge was studied and reported 
upon in the A. I. E. E. Transactions by 
Dr. Steinmetz.1 He applied to it the 
term corona. The present paper shows 
that the brush discharge or corona occurs 
always when a definite strain exists in 
the atmosphere next to the high-voltage 
conductors, and that to avoid such corona 
with its destructiveness and waste of 
power it is necessary on transmission 
lines and auxiliaries to proportion things 
so as to keep the dielectric strain of the 
atmosphere below a definite point above 
which the corona will inevitably develop. 

In the above table a factor of safety of 
1.11, or a margin of ten per cent, has been 
allowed in estimating the safe voltage at 
which to operate so as to avoid losses due 
to*brush discharge. This is a laboratory 


1 Transactions A. I. E. E., vol. x, p. 85, 1893. 
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conclusion only. In application the fol- 
lowing points must be kept in mind: 

1. Without special care there will be 
doubt in advance as to the exact value 
that the voltage-wave will not exceed. 
Almost invariably the line-charging cur- 
rent will cause important line-voltage 
wave-distortion, so that the maximum of 
the wave will exceed the effective value 
of the voltage by a factor much greater 
than the square root of two. The corona 
formation depends primarily upon the 
maximum and not upon the effective value 
of the wave; this has been found by 
Scott, Mershon and others, as well as in 
the present experiments. 

2. One must remember that unless the 
insulators are properly proportioned, 


Gas recusel thect Iroa Tube. 15 ta diam . 144 N long 
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In view of the above it is evident that 
practical experience and not the labora- 
tory must eventually determine the factor 
of safety that should be allowed under 
given circumstances in lieu of the 1.11 
factor or the ten per cent margin al- 
lowed in the above table. 

The paper closes with the suggestion 
that when viewed in the dark the corona 
formed upon wires of given diameters 
and distances apart provides a method 
for gauging high voltages that is free 
from the short-circuit and surging dis- 
turbances occasioned by the use of the 
spark-discharge method. Either two 
parallel conductors or a conductor 
mounted at the centre of a cylinder may 
be employed for this purpose. 


Connecting Wire, | Dismeter 


e? 
a Source 


Fic. 2.— APPARATUS FOR STUDYING CONDUCTIVITY OF ATMOSPHERE AT HIGH VOLTAGES. 


after the cross-arms and pins have been 
exposed to the weather for some time 
and have become conductive, the pres- 
ence of the insulators made of material 
that has a considerably greater permea- 
bility to dielectric flux (greater specific 
inductive capacity) than the atmosphere, 
will cause corona to a greater or less de- 
gree to form over the conductors in their 
neighborhood, even if the line has been 
proportioned so as to avoid corona or at- 
mospheric conduction over the remaining 
portion of the conductors. The presence 
of corona upon the conductors in the 
neighborhood of the insulators will likely 
be accompanied by corona over the pins 
inside the insulators, resulting in their 
ultimate injury if made of wood from 
this cause alone, even if the surface 
leakage current is so limited as not to 
injure the pin. 
1“ Burning of Wooden Pins on High-Tension Trans- 


mission Lines,” by C. C. Chesney, Transactions A.I.E.E., 
vol. xx. p. 485, March 22, 1908 


FORMER STUDIES OF ATMOSPHERIC CON- 
DUCTION. 

The atmosphere is ordinarily the gen- 
eral medium in which electric circuits 
and apparatus are immersed. It is de- 
pended upon to a greater extent for in- 
sulation than any other medium or mate- 
rial. 

Its dielectric strength to resist disrup- 
tion by electric forces, in bulk, under or- 
dinary conditions as to temperature, 
barometric pressure and entrained mois- 
ture, from an engineering point of view, 
has been the subject of extensive and 
critical investigation by Steinmetz, whose 
results have been communicated to the 
Institute in several papers. 

Steinmetz found in his studies of the 
electric disruptive strength of the powerful 
solid dielectrics that the atmosphere sur- 
rounding the solid dielectric specimen 
and the electrodes applied thereto would 
break under the strain formed by the flux 
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of electric force through it much more 
readily than the solid dielectric. This 
gives rise to envelopes of conductive at- 
mosphere located around the electrodes 
and over the surfaces of the powerful di- 
electrics. This phenomenon, which has 
the appearance of the familiar brush dis- 
charges so easily obtainable in electro- 
static experiments, was studied at some 
length and he applied to it the term 
corona. 

Scott subsequently investigated experi- 
mentally the conditions under which the 
atmosphere in close proximity to high- 
voltage lines is subjected to electric 
stresses that bring it to the breaking 
point, causing the formation of brush 
discharges accompanied by losses of power 
in measurable amounts. Mershon, sup- 
plementing the work of Scott, carried out 
a series of experiments at Telluride, Col., 
in which losses between wires due to high 
voltage were measured on a line 2.25 
miles long, whereon the conductors hav- 
ing a diameter of 0.162 inch were mount- 
ed at various distances apart and between 
which pressures varying from 20,000 to 
60,000 volts were applied. The results 
obtained through this series of investiga- 
tions by Scott and his coworkers were re- 
ported by him to the Institute in a paper 
at the June meeting in 1898. 

The characteristic phenomena of great- 
est interest to the engineer, as brought out 
in this classic paper, are those to which 
the Telluride curves of voltage and line 
loss apply and which are charted in Fig. 
6, vol. xv, p. 545, as determined by Mer- 
shon and which for convenience is re- 
produced as Fig. 1 of the present paper. 

The experimental and analytical study 
upon which this paper is based was un- 
dertaken for the purpose of securing fur- 
ther knowledge of the nature of the line 
loss as observed by the above gentlemen. 


THE ELECTROSTATIC FIELD. 


When the terminal faces of a dielectric 
are in contact with conductors between 
which an electromotive force is applied, 
an electric force is exerted throughout the 
dielectric in variable degree, according 
to the position with reference to con- 
ductors. This electric force produces a 
distortion of the atomic structure of the 
dielectric; +. e., a displacement of the 
electrons forming the dielectric atoms. 
Such electron displacement, while in 
progress, constitutes an electric current. 
The displacement encounters the reaction 
due to internal atomic forces which tend 
to maintain the original structural form. 
This reaction is the cause of the formation 
of the familiar counter-electromotive 
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force of a condenser and is in proportion 
to the total amount of electricity or the 
time-integral of the current that was 
passed through the dielectric. When the 
process of atomic distortion proceeds be- 
yond the point of structural rupture, the 
ordinary conduction current ensues. Thus 
through a dielectric prior to the ruptur- 
ing point the only current that can be 
passed is a displacement current. The 
passage of such displacement current and 
the establishment of the corresponding 
field of electrostatic force are -merely 
cause and effect in one and the same 
operation. In any portion of the dielec- 
tric the value of the strength of the elec- 
trostatic field of force therein established 
is proportional to the displacement of 
electricity; 1. e., to the time-integral of 
the displacement current that accom- 
panied the establishment of such electro- 
static field. For engineering purposes, 
therefore, the time-integral of displace- 
ment current may be conveniently em- 
ployed as a measure of the strength of 
the corresponding electrostatic field of 
force. 

The energy that is taken up in the 
formation of an electrostatic field of force 
per unit dielectric volume and which has 
been applied, therefore, in the passage of 
the corresponding time-integral of dis- 
placement current is 

J = 4 CE (1) 
where C is the capacitv in farads; t. e., 
the coulombs of displacement current per 
volt. 

iWhen an electromotive force of one 


volt is applied to the opposite faces of a. 


centimetre cube of air at ordinary baro- 
metric pressure and temperature, the 
energy taken up by the electrostatic field 
formed thereby throughout the cube, will 
be 
441.7 x 10° joules 
No important change in this value oc- 
curs with variation of barometric pressure 
and temperature. When it is substituted 
in equation (1) the corresponding 
strength of electrostatic field thus pro- 
duced per volt per centimetre of air ex- 
pressed in coulombs of displacement cur- 
rent per square centimetre is found to 
be 
C = 883.4 x 10" (2) 
For present convenience strength of 
electrostatic field of force will be referred 
to as density of dielectric flux. It may, 
therefore, be stated with reference to the 
dielectric permeability of air that, one 
volt applied through a distance of one 
centimetre in air will establish a dielectric 
flux density of 883.4 x 10" coulombs 
per square centimetre. 
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This is the same thing as the capacity 
in farads of a condenser having surfaced 
electrodes of one square centimetre each, 
facing opposite sides of a centimetre cube 
of air. 

In this method of designation it follows 
that the density of dielectric flux estab- 
lished per volt per unit area of conductor 
terminal face is equal to the capacity in 
farads per unit area of such face. Thus 
in connection with a transmission line the 
total dielectric flux set up between con- 
ductors per unit length will be the prod- 
uct of the capacity of such unit length 
of line in farads and the applied electro- 
motive force. The corresponding density 
of dielectric flux extending from the sur- 
face of either conductor is the total flux 
per unit length divided by the correspond- 


ing conductor surface. - 
ANALYTICAL STUDY OF MERSHON’S RE- 
SULTS. 


From the work of Steinmetz it is known 
that 

a. The atmosphere and the gases gen- 
erally, conduct after disruption in two 
forms: : 

1. Arcs or very hot streamers. A con- 
centrated conduction at high current-den- 
sity. 

2. Corona or brush discharge. A dif- 
fused conduction at low current-density, 
developing heat at lower intensity. 

b. 1. The dielectric strength of the 
atmosphere in bulk is such as to require 
for rupture approximately a pressure 
gradient of 10,000 sine wave effective volts 
per inch. 

2. The thin zones of atmosphere that 
enclose the electrode and which are in 
immediate contact therewith have a far 
greater dielectric strength than air in bulk, 
corresponding to a ratio of dielectric 
strengths of from five to ten. 

From the nature of sparking discharges 
through air the conclusion is reasonable 
that whenever the flux of electric force, or 
more briefly the dielectric flux, through 
the air in a given state as to temperature, 
pressure and freedom from foreign ma- 
terial, rises to a certain value an atomic 
structural rupture of the air will occur, 
resulting in conduction. 

From Steinmetz’s results it is evident 
that this maximum value of dielectric flux- 
density at which atmospheric disruption 
will not occur will depend upon the posi- 
tion of the particular portion of the atmos- 
phere being considered relative to the con- 
ductors or electrodes between which the 
high voltage is applied. 

The clagsic electrostatic experiments as 
well as the modern Paschen’s law,! which 


1“ Conductivity of Electricity through Gases," J. J 
Thomson, edition of 1903, p. 367. 
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has been tested to above five atmospheres 
and which asserts that the sparking dis- 
charge voltage through given distances in 
air increases with the atmospheric density 
and, therefore, as the pressure and in- 
versely as the temperature on the absolute 
scale, make it reasonable to conclude that 
the minimum dielectric flux density that 
will cause atmospheric conduction will 
vary as the atmospheric density and there- 
fore directly as the barometric pressure 
and inversely as the temperature on the 
absolute scale. 

The researches of Hittorf, Crookes, J. J. 
Thomson and others, including some re- 
cent work upon this particular point by 
Dr. Blaker, make it reasonable to con- 
clude that so far as concerns magnitudes 
which are appreciable in engineering, the 
atmosphere under ordinary conditions and 
fairly clean, t. e., free from floating con- 
ducting material, will not conduct appre- 
ciably in the neighborhood of high-volt- 
age lines when their surfaces are bare, 
so long as no portion of such atmosphere 
is permeated with a dielectric flux that 
is not sufficient to cause rupture at any 
one point. When the dielectric flux ex- 
ceeds the rupturing point, conductivity 
ensues and there is a conductive transfer 
of current from conductor to conductor 
through the atmosphere. 

On continuous-current circuits the 
amount of transfer of such current must 
be small prior to the application of a 
voltage sufficient to break entirely through 
the dielectric atmosphere from conductor 
to conductor, when the familiar arcing 
discharge occurs, amounting in an engi- 
neering equipment to a short-circuit. 

On alternating-current circuits, as long 
as none of the atmosphere in the neigh- 
horhood of high-voltage conductors is rup- 
tured, transfer will occur only of capacity 
charging current which is in leading 
quadrature with the voltage. However, as 
soon as the zones of atmosphere immedi- 
ately surrounding the conductors are sub- 
jected to a dielectric flux exceeding the 
rupturing point, such zones become con- 
ductive, thereby doing two things: 

1. The effective diameter of the conduc- 
tor is increased by the presence of the 
conducting zone, thereby increasing the ca- 
pacity of the line and consequently the 
charging current. 

2. The presence of the conducting zone 
must act in effect to place a high resist- 
ance in series with the line current which 
the charging current must traverse. This 
must produce a lag in the charging cur- 
rent causing it to have a power component 
in phase with the voltage. In effect such 
action is the aame as though the power 
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component of the current were conduc- 
tively transferred through the atmosphere. 

Where the conductors of a high-voltage 
transmission line are separated a distance 
between centres of more than twenty di- 
ameters, the dielectric flux passes from the 
surface of a conductor of round section at 
a density that is so nearly uniform about 
the circumference that it may for prac- 
tical purposes, in the present instance, 
be assumed constant. In discussing these 
relations further the following symbols 
will be used: 

C, the capacity of the line in farads per 
inch of length. 

s, the distance between the conductors 
in inches. 

r, the radius of the conductors in inches. 

$. the total dielectric flux established 
from conductor to conductor, measured in 
terms of the corresponding displacement 
current; 4. e., in coulombs. 

D,, the dielectric flux-density at the 
surface of the conductor in coulombs per 
square inch of sectional area. 

D1, the corresponding dielectric flux- 
density at a distance slightly remote from 
the surface of the conductor, where the 
extraordinary dielectric strength of the 
atmospheric zone ceases and where occurs 
the region of greatest dielectric strain rela- 
tive to the disruptive strength. 

D, the corresponding dielectric flux den- 
sity at any point. 

The capacitv between wires in farads 
per inch of line is 

œ = 0.00306 


ea 
logo | r 


The total displacement current and, 
therefore, the total dielectric flux estab- 
lished between conductors per inch of line 
at the line voltage E is 


p= EC = —2:00808 x Ex 10-" 
logo [+] 
r 
The dielectric flux density at the surface 
of the conductor is 


D, = —” (5) 


Irr 
(6) 


x 10-" * (3) 


(4) 


0.00306 


2 mr logio [ =] 
7 


At a radial distance d from the surface 
of the conductor, the corresponding dielec- 
tric flux density is 


D, = x Ex 10-" 


? = Po (7) 
2n(r+ d) 
D= 0.00306 yE x 10" 
2 q (r + d) logy [=] (8) 
T 


* Perrine and Baum, Trans.. A. I. E. E., vol. ‘xvii., p. 
262, May 18, 1900. 


Emax =2055 logis . [=] (+ d) D' x 10” 
' r 
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In alternating-current work the maxi- 
mum values of D, and D' are wanted, and 
the maximum values of the voltage waves 
must, therefore, be used for E, as reduced 
from equations (7) and (8), thus: 


E nax = 2055 logi - [+] .T. D, x 10” 
J (9) 


(10) 

When Mershon’s results given in Fig. 1 
were used to test these equations it was 
found that they correctly accounted for 
the relation between the separation of the 
conductors and the voltage at which the 
initial brush discharge took place. These 
results gave also a certain value for Do 
which would not give correct results when 
used to determine the voltage required to 
start the line loss for the small wires used 
by Scott in some of his experiments at 
Pittsburg. 

At this point a rough laboratory test 
was made to see whether one would find 
the start of the loss between wires to occur 
at the same voltages for the same size of 
conductor and distance apart that Mer- 
shon found. The results obtained were 
totally different. It became evident from 
this disagreement that barometric and 
temperature variations exerted important 
influences. The difference between the ap- 
proximate results obtained by the author 
and those of Mershon indicated that the 
voltage starting the loss between wires 
would vary as the barometric pressure. 
When, however, the values deduced from 
the Telluride results were correspondingly 
corrected for barometric pressure and ap- 
plied as constants in these equations the 
voltages observed by Scott for starting 
the loss on small wires were in no wise 
predicted. Upon thinking over the prob- 
able causes for this, it seemed that the 
reasons were most likely as follows: 

The dielectrically powerful atmospheric 
film surrounding the small wire would 
cause the initial rupture to occur at a 
distance from the surface of the conduc- 
tor entirely appreciable with respect to 
the radius of the conductor, in which event 
some value of D’ different from D, would 
be responsible for the initial rupture of 
the atmosphere. The value of D’ would 
be indeterminate so long as we have no 
means for determining the distance from 
the surface of the conductor at which the 
initial rupture occurs. Again, it was ap- 
parent that the values of D’ and the dis- 
tances at which they occur from the sur- 
face of the conductor might vary in an 
unknown manner relative to the radius of 
curvature of the conductor. — 

It became evident that a series of ex- 
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periments would be necessary in order 
to obtain all of the data required to write 
properly the formulæ expressing the re- 
lation of all the factors that control the 
start of the atmospheric loss between 
wires. 

It was determined first of all to check 
by experiment the impression gained from 
the observations of Scott that the visual 
appearance of the corona or brush dis- 
charge on the wire occurs simultaneously 
with the initial formation of energy loas, 
as the line voltage is raised ; and to observe 
the nature of the charging current with 
respect to the line voltage with a view to 
determining more data regarding the 
origin of the loss. Should the start of 
the loss be accompanied simultaneously 
by the visual appearance of the corona 
over the wire, this would be an easily dis- 
cernible fact that would greatly facilitate 
subsequent experimental work. The point 


at which the atmospheric conduction loss 


would occur in relation to diameters of 
conductors, their distance apart, applied 
voltage, barometric pressure, temperature, 
moisture, and the thickness of the dielec- 
trically powerful but thin zones of atmos- 
phere could then be noted simply by 
watching for the appearance of the corona. 

For this purpose it was realized that 
the most convenient and effective labora- 
tory arrangement of the line would be to 
suspend a single wire for observation at 
the centre of a metallic tube of suitable 
diameter much the aame as originally 
suggested by Mershon. There are three 
evident advantages which this arrange- 
ment has in laboratory work of this char- 
acter over the use of a pair of parallel 
wires. 

1. The dielectric flux established about 
the wire between it and the cylinder is 
easily and exactly estimated in terms of 
the dimensions of the wire and cylinder 
and the dielectric flux-constant or specific 
inductive capacity of the atmosphere. The 
flux emanates uniformly from the wire, 
thus making definite the results deduced 
from observations. 

2. A lower voltage suffices to cover a 
given range of experimental study. 

3. The tube may easily be made to con- 
tain atmosphere at various pressures, tem- 
peratures, and degrees of entrained mois- 
ture. 

At this stage of the work in April, 
1903, Mr. Ford, a senior student in my 
class, assisted by Mr. Wernicke, undertook 
as a thesis to make the experiments. The 
author is greatly indebted to these young 
men for the energetic and effective 
manner in which they did the work. 
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They erected apparatus, determined and 
charted results as follows: 

The general plan for observing the de- 
tails of the corona and loss phenomena 
due to high voltages with the aid of a 
cathode-ray wave indicator is given in 
Fig. 2. A brass wire 0.049 inch in diam- 
eter was mounted at the centre of a 
galvanized sheet-iron tube fifteen inches 
in diameter and 14.5 feet long, as shown. 
Between this wire and the tube high 
pressure was applied and adjusted to any 
desired value up to 80,000 effective volts 
by means of the transformers, as shown. 

The arrangement permitted the coils 
C’ of the wave indicator to be inserted by 
means of a switch, as shown, in series with 
the wire so as to indicate whenever de- 
sired the charging current set up from the 
wire to the cylinder. In order to note at a 
glance any departure of the wire charging- 
current form from the charging-current 
form that should exist if no atmospheric 
conduction were present, a 0.75-inch brass 
rod with well-rounded ends was placed 
outside the cylinder and connected 
through the switch to the same terminal 
of the transformer as the wire. The ar- 
rangement was such as to permit quickly 
the switching of the indicator coil C’, in 
series either with the wire or rod. Then 
at low voltages, prior to the disruption 
of the atmosphere about the wire, the in- 
dicator diagram produced by the wire 
and rod-charging currents were adjusted 
to equality by moving the rod in its posi- 
tion relative to the cylinder. 

A sine wave current controlled by a 
proper circuit of inductances and capac- 
ity and passed through C” produced the 
known indicator motion. 

In the use of high voltages in this 


manner two precautions must be taken in 
the use of the wave indicator. It must 
be entirely enclosed in a potential-guard- 
ing screen set up on high-voltage insu- 
lators and a connection must be made 
from the screen to the terminal of the 
transformer that is connected to the 
wire and capacity rod. The sine wave 
current must pass through an insulating 
transformer and the secondary must be 
connected to the guard screen so as to 
protect the low-voltage source and relieve 
the indicator of electric stress at all 
points. 

A three-phase source was employed so 
as to draw for convenience the sine wave 
current through an induction phase ad- 
juster, as shown. By shifting the sine 
wave, any intricate part of the unknown 
wave was made to occur when the sine 
wave was passing through zero and, there- 
fore, changing most rapidly, thus unfold- 
ing the intricate portion of the unknown 
wave so as to be observed and recorded to 
best advantage. 


(To be concluded.) 
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“The Localization of Faults.” Second edi- 
tion. F. Charles Raphael. New York. D. 
Van Nostrand Company. Cloth. 205 pages. 
6 by 814 inches. 112 figures and diagrams. 
Supplied by the EvectricaL Review at $3. 


In preparing the second edition of this 
well-known book on the localization of 
faults in electrical conductors, the first 
edition has been considerably enlarged and 
added to, and the matter brought up to 
date. This has been made necessary by 
the progress made in the art of cable- 
making and laying, and the increased prac- 
tice and experience in testing. The work 
is quite complete, and is written in such 
a way as to be useful to the practical 
man, as well as the expert. "Tne analytical 
proofs of all the laws are brought together 
in one chapter, leaving the main text of 
the book unencumbered with mathematics. 
The methods given include direct meas- 
urements and induction methods. In each 
case the apparatus necessary for doing the 
work is explained and a formula given for 
locating the breakdown. 


d’Electrotechnique Genérale.”’ 


Second edition. P. Janet. Paris. Librairie 
Gauthier-Villars. Paper. 369 pages. 61 
by 10 inches. 166 figures. Supplied by the 
ELECTRICAL REVIEW at $3. 


This is the second edition of the first 
volume by the distinguished professor of 
the Faculté des Sciences de l’Université 
de Paris, and directeur du Laboratoire 
Central et de PÉcole Superieure PÉlec- 
tricité. It treats of the general laws of 
electrical conduction and continuous cur- 
rents, and has been revised and enlarged, 
the subject being handled in the author’s 
usual clear style. 


“TLecons 


. “Cassell’s Popular Science.” Edited by 
‘Alexander S. Galt. New York. Cassell & 
Company, Limited. Cloth. 576 pages. 8 by 
10% inches. Profusely illustrated, includ- 
ing a number of colored plates. Supplied by 
the ELECTRICAL REVIEW at $5. 


This book is a compilation of a large 
number of interesting articles written in 
a popular style by authors well informed 
in their subjects. The illustrations are 
good and the subjects are taken from 
natural and physical sciences. There are 
several articles on electrical subjects, 
which should give the layman an accurate 
idea of certain electrical processes and 
applications. 


“Electric Traction.” John Hall Rider. 
London, Whittaker & Company. New York, 
the Macmillan Company. Cloth. 454 pages. 
5 by 7% inches. 194 illustrations. Sup- 
plied by the Erectricat ReEvIEW at $3. 


This is another attempt to produce a 
satisfactory book on electric traction, for 
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which there is an undoubted need, though 
the art is advancing so rapidly that any 
work prepared to-day is soon out of date. 
The present work is broad and comprehen- 
sive, treating in minute detail of various 
subjects. A large part of the reading 
matter is quite obvious, however, and 
hardly seems to deserve the space given 
to it. For instance, in the chapter on 
overhead systems, the author states that 
it is impossible to erect overhead con- 
ductors suitable for tramway work with- 
out making them apparent to the passer- 
by. The reviewer was at first inclined 
to take exception to thia, but subsequent 
investigations seem to bear out the above 
statement, the accuracy of which he now 
cheerfully concedes. At some pointe the 
author’s conclusions may be criticised. 
Thus, under the head of distribution, the 
statement is made in reference to varia- 
tions in line potential, “the variations in 
pressure should certainly be kept within 
ten per cent, say five per cent up and 
down from the normal.” This is certainly 
an ideal condition of operation. But, aside 
from the fact that the real object of a 
railway is to pay dividends, we doubt the 
ability of sordid railway managers to zee 
the advantages of expending the addition- 
al pounds of money required to erect the 
additional tons of conductors necessary to 
keep the pressure within the prescribed 
limitations of five per cent up and down 
from normal. The chapter on accummu- 
lators is as interesting as it is inaccurate. 
It is pointed out that the positive plate, 
on beginning charge, changes from lead 
sulphate to lead oxide, then to lead per- 
oxide. The negative changes directly from 
lead sulphate to pure lead, without taking 
the trouble to pass through this intermedi- 
ate stage. And the electrolyte changes 
from water to sulphuric acid. Viewing 
these changes, the author comes to the 
conclusion that “the sulphuric acid in 
the liquid acts only as a conductor and 
takes no part in the reactions.” More data 
on such an erratic lead cell would be of 
interest. In the introduction the follow- 
ing is given to the reader: “Experience 
has shown that a car can be propelled at 
an average speed of about eight miles per 
hour on moderately easy roads, with an 
expenditure of energy equal to about one 
Board of Trade unit.” No mention is 
made of the weight, although hitherto this 
factor has given more or less trouble by 
obtruding itself into such computations. 
Although the book gives an interesting 
review of electric traction, it is scarcely 
an important addition to the literature on 
the subject. 
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Electrical Patents. 

Mr. De Witt C. Cookingham, of Cleve- 
land, Ohio, has assigned to Mr. John H. 
Hertner, of the same place, a one-half in- 
terest in a patent recently obtained by 
him on an electric brush-holder. The ob- 
ject of the invention is to provide a sim- 
ple and efficient device for holding an 
electric brush against the surface of a 
movable commutator. In the embodiment 
of the invention a commutator is em- 
ployed and also a fixed stud or rod to 
which the brush-holder is adjustably 
fixed. The contact devices include a brush 
made of carbon, and a brush-holder which 
includes a fixed member and a movable 
spring-actuated pressure arm. The fixed 
member has a split sleeve which embraces 
the fixed rod and is adjustably clamped 
thereon. This member has also a finger 
with a broad rounded end, which occupies 
a position as close as possible to the com- 
mutator. The arm is pivoted to the fixed 
member. This connection is effected by 
means of a stud, which is integral with 
the member and a sleeve which is part of 
the arm, which embraces this stud, the 
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arm lying upon the thin upper end of the 
fixed member. The brush has its lower 
end inclined on an are which fits the sur- 
face of the commutator. The front face 
of the brush bears against the finger, and 
the outer end of the arm bears down upon 
the upper end of the brush and holds it 
always in contact with the commutator. 
The upper end of the brush and the 
under surface of the upper end of the arm 
have, respectively, a projection and a re- 
cess which receives it. In the preferred 


construction, there is an angular recess in . 


the underside of the arm, and the brush 
has an angular projection at its upper 
cnd which enters this recess. The inclina- 
tion of the engaging surface of the brush 
and commutator, together with the down- 
ward pressure upon the brush from the 
arm, causes the brush to press against the 
finger. Their action, coupled with the 
fact that the upper end of the brush is 
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prevented from turning on said finger as 
a fulcrum by the engagement of the pro- 
jection in the recess, holds the brush in 
substantially one position relative to the 
commutator. Of course, as the lower end 
of the brush wears away, the upper end 
of the brush will swing a little on the 
finger, but any greater movement is pre- 
vented by the described construction. 

A process of heating articles by elec- 
tricity has been invented by Mr. Edgar 
F. Price, of Niagara Falls, N. Y., and 
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Process OF HEATING ARTICLES BY 
ELECTRICITY. 


the patent obtained thereon has been as- 
signed to the Union Carbide Company, 
of the same place. The furnace used is 
a rectangular structure having side and 
end walls and a hearth of refractory non- 
conducting material. A group of elec- 
trodes extends through each end wall of 
the furnace. These electrodes are prefer- 
ably of carbon and may be concentrically 
arranged, and have a layer of insulating 
material interposed between the ones ad- 
jacent. The electrodes have terminals 
shown as metal plugs screwed into them. 
Switches are employed to deliver electric 
current from any suitable generator, such 
as a dynamo, to the corresponding elec- 
trodes at each end of the furnace. The 
articles to be baked are placed on the 
hearth and along the side walls of the 
furnace, being preferably separated from 
each other and surrounded by a filling or 
packing of suitable refractory non-con- 
ducting or other material. The bars are 
preferably arranged in two or more con- 
centric layers. A resistance core which 
is arranged centrally within the rows of 
bars to be heated is entirely enclosed by 
them. A loose filling of granular mate- 
rial is placed between the hearth and side 
walls and the charge, and also overlies 
the charge and closes the top of the fur- 
nace. An electric current is then passed 
through both the resistance core and the 
carbon bars or other articles to be heated. 
The heating is preferably effected by first 
passing the whole or a major portion of 
the electric current through the central 
core, which soon becomes heated to in- 
candescence. The articles which lie next 
to the core will thereby be heated to a 
fairly high temperature, but not uniform- 
ly throughout, while the articles which 
lie at some distance from the core will be 
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heated to a much lower temperature. The 
switches are thereupon shifted to divert a 
whole or a portion of the electric current 
from the central core to certain of the 
electrodes and thence through the articles 
lying between them. These articles are 
thereby uniformly heated to a desired 
temperature. The switches are then again 
shifted to pass the whole or a major por- 
tion of the current to other of the elec- 
trodes and thence through the articles ly- 
ing between them. These articles are 
thus heated to the desired temperature. 
The switches are then again shifted to 
pass the whole or a major portion of the 
current to the remaining electrodes and 
through the articles lying between them 
and which have been subjected to the 
lowest temperature, thereby finishing the 
heating operation. Of course, furnaces 
different from the one described may be 
employed, if desired. 

Commutator leads and the mode of mak- 
ing these are the subject matter of a patent 
recently granted to Mr. Charles F. Adams, 


of Pittsfield, Mass., who has assigned his 
entire interest in the patent to the Stanley 
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Electric Manufacturing Company, of the 
same place. In the embodiment of the 
invention, the commutator lead is set into 
a slot in a commutator-bar, and an arma- 
ture conductor is fitted into the forked 
end of the commutator lead. The method 
of forming the lead is as follows: the lead 
is stamped out of sheet copper or other 
conducting material and a slit is cut part 
way down the median line. The sheet 
is also bent near the bottom of the slit. 
The sheet is then folded over on the medi- 
an line and the two parts fastened to- 
gether in any suitable manner. The 
stamping out of the lead and the slitting 
of the end may be performed in a single 
operation, and then by folding over and 
pressing together the lead is completely 
formed. In a modified form of this in- 
vention, a bead or rib is left on the edge 
of the lead for the sake of lateral stiffness. 
The process of stamping and folding is 
the same as has already been described, 
the bead or rib being formed in the stamp- 
ing operation. It is not essential that 
the transverse bend at the bottom of the 
slit should be formed when the lead is 
stamped out. This bend may be formed 
after the strip is folded over. 
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Important Papers on the Conductivity of the Atmosphere at High Voltages, and European Practice in the Construction of 


T THE 184th meeting of the Amer- 
ican Institute of Electrical En- 
gineers, held in New York city, 

February 26, at the Chemists’ Club, 108 
West Fifty-fifth street, two exceptionally 
interesting and important papers were 
read and discussed. The first is by Pro- 
fessor Harris J. Ryan, of Sibley College, 
Cornell University, and is entitled “The 
Conductivity of the Atmosphere at High 
Voltages.” This paper, which appears on 
another page of this issue, gives an an- 
alysis of the factors which are responsible 
for the atmospheric loss occurring in 
high-voltage lines. 

Professor Ryan sketched briefly previ- 
ous researches into this field, described the 
method adopted in the present investi- 
gation, and gave a formula which ex- 
presses the relation between the voltage, 
conductor sizes, distance of separation 
and atmospheric conditions, and the max- 
imum value of the voltage wave applied 
to the line which brings about the loss. 
The results, computed by means of this 
formula, show excellent agreement with 
those obtained in practice. 

The discussion of this paper was opened 
by Mr. C. F. Scott, of Pittsburg, Pa., who 
spoke briefly of the development of high- 
voltage transmission and the new prob- 
lems encountered at every increase in the 
line pressure. Professor Ryan’s paper 
deals with something beyond present con- 
ditions, but these conditions are now be- 
ing approached. The results of the in- 
vestigation are therefore of great commer- 
cial value, as well as of scientific inter- 
est. Mr. Scott gave an interesting ac- 
count of the early investigations conducted 
at Pittsburg, which were conducted on 
what would be a small scale to-day, and 
in which three phenomena were observed 
—noise, light and the formation of ozone, 
all indicating a line loss which, in that 
case, was not measurable. This work was 
followed by Mr. R. D. Mershon’s experi- 
ments at Telluride on a large scale, where 
the losses were measured ; and this, again, 
has been followed by the rigorous inves- 
tigation of Professor Ryan of the corona 
losees. 

Mr. Scott read a communication from 
Mr. S. M. Kintner, of Allegheny, Pa., 
calling attention to Mr. Marconi’s ex- 
perience, that transmission of wireless 
telegraph messages takes place better at 
night than in daytime. Attention was 
also called to the effect of temperature on 
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line losses. It is not impossible that 
there might be an appreciable difference 
in transmission efficiency in summer and 
winter. The paper suggested that, where 
the spark-gap is used to measure high 
voltages, the needles be replaced by round 
or bull-nose points, as these were thought 
to give more reliable results. 

A communication from Mr. P. M. Lin- 
coln, Pittsburg, Pa., was also read by 
Mr. Scott, which dwelt upon three points 
suggested by Professor Ryan’s paper and 
of interest to every engincer. The first 
was the question whether the corona losses 
take place to any extent to-day; the sec- 
ond, at what voltage will they begin to be 
serious, and the third, what methods are 
available to prevent them. The limits at 
which these losses begin are beyond the 
practice of to-day, but they are being 
approached. It is pointed out that a laver 
of rubber insulation over the wire effec- 
tively prevents the corona discharge, 
which indicates that atmospheric losses 
are taking place. 

Dr. Samuel Sheldon, of Brooklyn, de- 
scribed the four types of conduction 
through air. These are the glow, the 
brush, the spark and the are. The glow 
discharge is of pink-violet color, of vel- 
vet appearance, is silent, the discharge is 
apparently continuous, the dielectric 
field strength at which it begins has a 
minimum value, and there is a preference 
as to polarity. The discharge takes place 
at a lower voltage when the needle point 
ig positive as opposed to the ball, than 
when the needle is negative. The brush 
discharge is blue-violet in color, hisses, is 
probably intermittent, takes place at a 
definite potential, and has also a polar 
preference. The spark discharge is white 
and participates in the coloring of the 
vapor of the electrodes. It is probably 
oscillatory. In the arc a column of lumi- 
nous gases is formed, the color of which 
depends upon the character of the elec- 
trodes. Dr. Sheldon believes that the 
corona is probably a combination of both 
the brush discharge and the glow. This 
is indicated by the color and the noise, as 
well as by the curves shown by Professor 
Ryan. The glow starts at a voltage ten 
to fifteen per cent less than the spark 
discharge. The speaker closed with the 
suggestion that instead of determining 
high voltages by means of a corona ob- 
served around a wire placed in the dark, 
the brush discharge between two needle 


points might be adopted, if this takes 
place at a perfectly definite voltage. This 
would avoid short-circuiting the air-gap 
—a disadvantage of the spark method of 
measuring voltages, but the voltage at 
which the discharge becomes apparent 
should be redetermined. 

Professor Harold B. Smith, of Worces- 
ter, Mass., described the development of 
the electrometer which is in use in his 
laboratory for measuring voltages up to 
400,000. He had at first attempted to 
use an ordinary electrometer, but found 
this unreliable at high potentials, due 
probably to the repulsive effect of high 
voltages overcoming the attractive 2ffect 
of differences in potential. He had 
therefore adopted the repulsive effect, and 
found this entirely reliable as well as 
more convenient than the other. 

Mr. Percy H. Thomas, of Pittsburg, 
Pa., raised a number of questions as to 
what is actually taking place within the 
corona, and wished to know whether any 
study had yet been made as to the effect 
of electrode materials. In any discharge 
through a vapor, three effects are to be 
reckoned with—the resistance of the 
vapor, and the forces required to cause the 
current to leave one electrode and to en- 
ter the other. The latter two vary with 
the electrode material. Mr. Thomas had 
made measurements of the line loss of 
a 100-mile 50,000-volt system. The 
losses were measurable, being about ten 
kilowatts. The voltages agreed with 
Professor Ryan’s equation. 

Professor Ryan said that what actually 
took place in the corona was not known, 
though there is probably an ionization 
of the air, the free ions traveling out 
through the air from the wire during one 
half cycle and returning during the 
next. With very low frequencies it is 
possible there might be a continuous dis- 
charge. With continuous currents, and 
using small wires, it is possible to pass a 
measurable current through an extremely 
long air-gap. As yet no investigations 
had been made of the effect of electrode 
materials. 
used, but no difference was noticed. 
Aluminum had not been tried, this being 
the metal which Mr. Thomas said would 
show marked differences. 

Mr. J. W. Lieb, Jr., New York city, 
then read a paper contributed by Signor 
Guido Semenza, entitled “European Prac- 
tice in the Construction and Operation of 
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High-Pressure Transmission Lines and 
Insulators,” an abstract of which will be 
published in the ELECTRICAL REVIEW. 
This paper describes the line construc- 
tion methods used in Italy, and lays em- 
phasis upon the desirability of accurate 
calculations for pole construction and lo- 
cation. The paper was followed by an 
illustrated description by Mr Lieb of 
Italian power plants. 

In the discussion, attention was called 
to the difference between European and 
American methods, as regards line con- 
struction, the general opinion seeming to 
be that, in this branch of the art, we are 
considerably behind and have not given 
the matter sufficient attention. The 
European method of construction is, how- 
ever, being studied in this country, and, 
indeed, used in a few cases. 

President Arnold called attention to 
a certain Mexican line, where seven poles 
are being used to the mile, these poles be- 
ing practically steel windmill towers. He 
said, further, that the New York Central 
had decided to put its lines overhead 
wherever possible, and would use iron 
poles. This construction was decided 
upon because it was thought to be more 
reliable, as it permits any fault to be 
located and repaired at once. 

Mr. W. S. Dix, New York city, said 
that the European practice in insulator 
design had been adopted for the new 
Shawinigan Falls transmission system. 
The insulators will have three petticoats, 
widely separated. 

Others present referred to the different 
conditions obtaining in Europe and in 
this country, and the difference which 
has existed in the methods of designing 
‘machinery and stations and line work. 

A vote of thanks was then tendered to 
Professor Ryan and Signor Semenza, 
after which the meeting adjourned. 
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Cincinnati Chapter American Insti- 
tute of Electrical Engineers. 

The Cincinnati chapter met on Febru- 
ary 15 at the Grand Hotel. A dinner was 
served to the fifty-three members and vis- 
itors, after which they adjourned to the 
spacious auditorium of the hotel. Mr. 
W. A. Blanck, of the Arnold Electric 
Power Station Company, read a most in- 
teresting paper on a timely topic, viz., 
“Single-Phase Railroads.” After outlin- 
ing the various systems which have been 
tried, first, the synchronous motor driv- 
ing a generator mounted on the train; 
second, the induction motor, as a subdivi- 
sion of this, the Arnold system of induc- 
tion motor and air compressor combined ; 
third, the alternating-current series mo- 
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tor; fourth, the repulsion induction motor 
as developed by Steinmetz and Schuler, 
and, last, the repulsion series motor of the 
Union Electric Company, of Berlin. Mr. 
Blanck took up the subject of controllers, 
car wiring, trolley bow and line construc- 
tion. He then took a typical sixty-mile 
road equipped both by the present system 
of alternating-current generator with ro- 
tary converter, substations and what he 
termed the alternating-current system, 
using transformer substations and 3,000 
volts on the trolley line. Comparing item 
for item, he showed that the direct-cur- 
rent system, giving the same service as 
a single-phase system, cost thirty-two per 
cent more than the alternating-current 
system. 

The paper was thoroughly discussed. 
At its next meeting the chapter hopes to 
have a paper on another timely topic, 
“Steam Turbines.” 
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An Electrically Operated Auxiliary 
Water Supply System. 


The visitation of two important cities 
by disastrous conflagrations within very re- 
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cent dates has impressed upon municipal 
authorities the value of a large supply of 
water ready for any emergency. Where 
a city is situated near to or contiguous 
with a large natural body of water, the 
problem of supplying a comparatively in- 
exhaustible amount is easy, under modern 
engineering conditions. There is possi- 
ble a large central pumping station, with 
properly distributed reservoirs, or there 
can be local pumping units serving par- 
ticular localities. 
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During the past few weeks there has 
been considerable agitation in New York 
city in favor of the use ,of salt-water 
mains, making possible the utilization of 
the North and East rivers in cases of 
emergency. In connection with this prob- 
lem of using salt-water mains for fire- 
fighting and other purposes, Mr. Oliver 
T. Hungerford, president of the Hun- 
yerford Electric and Manufacturing 
Company, New York city, has devised 
a water supply system which is possessed 
of several points of great merit. The 
accompanying illustration shows diagram- 
matically the principal features of this 
system, which, while simple in their 
characteristics, make possible a wide 
range of service and a great flexibility of 
installation. 

The system consists essentially of a 
series of salt-water mains—running east 
and west in the case of the borough of 
Manhattan—these mains to be tapped at 
predetermined points, preferably at the 
intersection of streets. At each of these 
intersections a manhole would be built, 
which would be capable of containing an 
electric motor and a suction and force 
pump. In each manhole a shut-off valve 
H would be placed, and the force pump 
would feed either into the continuing 
series of pipes or into a stand-pipe con- 
nected with an ordinary hydrant, as oc- 
casion required. These motors driving 
the pumps could be all connected with a 
central station at fire headquarters, or 
particular localities could be served from 
individual stations. 

Referring to the diagram herewith, and 
assuming a fire in the block M the valves 
H in the manholes 1, 2, 3 and 4 would be 
closed, and the motors in these manholes 
set in operation from the switchboard at 
the central station. The pumps, then, 
would draw water from the source of sup- 
ply and force it through the pipes of the 
system to the locality where the valves 
were closed. The pump nearest the sup- 
ply would first draw water and deliver 
it to the next pump, which would, in 
turn, deliver it to the succeeding pump, 
and so on to where the water was needed. 
With such an arrangement as this around 
any block, there are a number of operative 
hydrants communicating with a practi- 
cally inexhaustible supply of water. 

This system may also be applied to 
modern high buildings. The mains can 
be connected directly to the service mains 
of the building, and upon several floors 
throughout the building motors and 
force pumps can be located. In this way 
an immediate supply of water would be 
available for checking any incipient blaze. 
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Reviews of 


A New Negative Plate for Storage Batteries. 


A new method of making negative plates 
for storage batteries, which has been 
patented by MM. Routin and Mouraille, 
is here described. The sheets are woven 
of wire, consisting of an alloy of lead, 
antimony and sodium, and from this 
blanks are stamped out, which are then 
folded over a mandrel to form pockets. 
Around three sides of the pocket a band 
of the same alloy is cast. The pocket 
is then packed with active material con- 
taining a proportion of some inactive sub- 
stance which is intended to make the ma- 
terial more porous and facilitate division. 
The opening of the pocket is closed when 
the terminal is cast on. These plates are 
said to retain their original capacity for 
a long time, and are not subject to buck- 
ling. The active material is fine and 
adheres closely to the support.—T'ranslated 
and abstracted from L’ Électricien (Parts), 


January 30. 
A 


Radio-Tellurium. 

An intensely active material has been 
isolated from Joachimsthal pitchblende by 
Professor Marckwald, and has been called 
bv him radio-tellurium. Mr. F. Soddy de- 
scribes, in this communication, some strik- 
ing experiments made by the discoverer 
with this material. The ionization of the 
air in the immediate vicinity of the active 
substance is so intense that a current suffi- 
ciently strong to ring an electric bell was 
enabled to pass through it, the air forming 
part of the circuit. Interposing a sheet 
of paper to screen the air from the prepa- 
ration stopped the ringing of the bell. 
Levden jars and other charged bodies were 
quickly discharged by the material, al- 
though there were but a few one-hun- 
dredths of a milligramme of the sub- 
stance used. Professor Marckwald ob- 
tained less than four milligrammes 
of his substance from two tons of 
pitchblende. It is separated from the 
pitchblende by first separating ordinary 
tellurium, which is then precipitated with 
hydrazene hydrate, the new body remain- 
ing in the solution. The radiations from 
this hody consist only of the non-penetrat- 
ing variety, which is characteristic also 
of polonium, and Mme. Curie has pro- 
tested against the name radio-tellurium 
being given to this body. However, the 
activity of polonium decays gradually, 
whereas Professor Marckwald states that 
the activity of the other is permanent. The 
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author takes the view that Mme. Curie is 
right, and that there is not sufficient rea- 
son for giving a new name to this material. 
—Abstracted from Nature (London), 
February 11. 

a 


Overhead Electric Cranes in Central 
Stations. 

In this communication the writer criti- 
cises the practice of equipping central 
stations with electric cranes, as he does 
not think that the saving in labor effected 
by their use will pay the interest on the 
cost of the crane. He estimates that the 
service of an electric crane costing from 
$3,000 to $4,000 would not average one 
hour per day, and during this time it 
would not save the work of more than 
one man, so that the labor dispensed with 
per year at the rate of twelve cents an 
hour would amount to only forty-five dol- 
lars. A crane operated by hand could be 
installed for from $2,000 to $2,500 less 
than the electric crane, and would do the 
work of the latter with the service of an 
extra man, or even without this addi- 
tional assistance if one man were assigned 
to the control of the crane only. It is 
frequently said that the electric crane 
saves its cost by reducing the labor of 
the first installation, but it is rarely the 
case that power can be obtained to operate 
the crane. Where this can be done it may 
be advisable to install a crane, or when 
extensions are contemplated, but other- 
wise the author believes that a hand-oper- 
ated crane will do the work at less cost.— 
Abstracted from the Electrical Review 
(London), February 12. 
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Electrostatic and Electromagnetic Separation 
of Minerals. 

A comprehensive review of electrostatic 
and electromagnetic methods of separat- 
ing metals has been prepared by M. D. 
Korda. The electrostatic method is first 
discussed with reference to the Blake ma- 
chine. In this the pulverized ore is 
charged elcctrostatically and then allowed 
to fall through an electrostatic field, 
coming in contact with a plate charged 
in the opposite sense. At the moment of 
contact, the mineral particles which have 
a high conductivity become immediately 
charged in the opposite sense, and are 
repelled. Those having a lower conduc- 
tivity are not discharged as quickly, and 
fall more nearly into a vertical line. Some 


of the results obtained with this appara- 
tus are given. The electromagnetic sepa- 
rators are only applicable to magnetizable 
ores. There are many types. The opera- 
tions of the various types are described 
and are classified according to whether 
the mineral is raised and transported by 
magnetic attraction, or according ag its 
trajector, as it falls freely, is made to 
deviate by means of magnets. Some of 
the types shown are very ingenious, and 
figures are given of the performance with 
different types of ore—Transluted and 
abstracted from the Bulletin de la 
Société Internationale des Electriciens 
(Parts), January. 


The Efficiency and Color of Osmium Lamps. 

Some recent tests of the efficiency of 
osmium lamps have been made by Profes- 
sor F. G. Baily. All of the lampe tested 
were rated at thirty-two candle-power and 
for fifty-five volts. They had much the 
same shape and size as a thirty-two-candle- 
power carbon lamp. There are three loops 
of wire, each anchored at the end, the 
total length being forty centimetres, with 
a diameter of 0.1 millimetre. The wire 
is very hard and brittle. The variation 
between the five lamps in efficiency and 
candle-power was slight, and a table of the 
mean values is given. This shows that at 
45.5 volts the candle-power is 14.5 and 
the watts per candle 3.04. At 55.6 volts 
the candle-power is 32.6 and the watts 
per candle 1.89. At 60.6 volts the candle- 
power is 45.4 and the watts per candle 
1.57. The candle-power does not vary 
as rapidly with the voltage as it does in 
the carbon lamps. No life tests were made, 
but Dr. Wedding found in testing eight- 
een lamps an average life of over 1,900 
hours, and the average candle-power at the 
end of the life was about eighty per cent 
of the initial. The efficiency averaged 
2.1 watts per candle. From these figures 
the author thinks that it is fair to con- 
consider the osmium lamp as having an 
efficiency at least twice that of the carbon 
lamp. The spectra of the osmium and 
the carbon lamps were compared, but no 
appreciable difference could be detected 
by the eye. Upon adjusting a carbon 
lamp until the light given by it was of 
the same color as that of the osmium, the 
efficiency of the carbon lamp was found 
to be somewhat less than that of the lat- 
ter. This leads the author to the con- 
clusion that the higher efficiency of the 
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osmium lamp is due principally to the 
higher temperature at which it operates, 
but the metal would seem to be a slightly 
better light radiator than the carbon. The 
color of the lamp is similar to that of 
a carbon lamp running at 2.1 watts per 
candle, and it is suggested that it would 
form an excellent secondarv standard of 
light—Abstracted from the Electrician 
(London), February 12. 
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Researches on the Three-Phase Arc. 

A careful research into the possibilities 
of the three-phase arc has been made by 
M. P. L. Mercanton, and this article gives 
some interesting results which were ob- 
tained. The lamp used consists of three 
carbons arranged to form a cone clamped 
about a circular plate, with means pro- 
vided for bringing the terminals together. 
One hand-screw tilted all three simultane- 
ously, while independent adjustment of 
each carbon was possible. The three-phase 
arc plays between the three carbons, 80 
that there are always two arcs burning, 
and six independent arcs are formed dur- 
ing each cycle. When viewed from the 
front end, three intensely brilliant points 
are seen, surrounded by a triangle of 
luminous gas. Photometric measurements 
show a fairly uniform distribution around 
the axis of the lamp. Thus, a lamp burn- 
ing on thirty-eight volts and taking twenty 
amperes per phase at a frequency of 38.5 
cycles per second, gave a luminous output 
varying from 5,670 Hefner candles to 
7,810. This specific consumption in a 
cone having an opening of more than nine- 
ty degrees is less than that of the single- 
phase arc, the figure for the latter being 
0.8 watt per candle and 0.6 watt per candle 
for the three-phase lamp. The light is 
quite steady at that frequency. In spite of 
these advantages the author does not think 
that the three-phase arc is commercial, be- 
cause of the difficulty of constructing a 
lamp which would be automatic, it being 
necessary to regulate each carbon independ- 
ently; and auxiliary apparatus would also 
be more expensive. For special cases, such 
as searchlights, where hand regulation is 
not a disadvantage, the three-phase lamp 
should be decidedlv superior to the single- 
phase.—Translated and abstracted from 
L’ Eclairage Electrique (Paris), Janu- 
ary 30. 

a 
The Riedler-Stumpf Steam Turbine. 

The Riedler-Stumpf steam turbine is 
a type intermediate between the de Laval 
and the Parsons. In actual construction, 
it differs considerably from other types. 
The buckets have a rectangular cross-sec- 
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tion and are cut into the periphery of the 
wheel, so that they present an appearance 
somewhat similar to that of the well- 
known Pelton water-wheel. The buckets 
may be merely U-shaped with the steam 
impinging on one side, or double, in 
which case the jet of steam strikes a 
centre knife edge. The steam nozzle is 
drawn down to a rectangular cross-sec- 
tion from a round tube. It has been 
found from experiments that this form 
of jet has distinct advantages over the 
round. To reduce the speed, large wheels 
having a diameter of considerably over 
a metre are used. These wheels are made 
of ten per cent nickel steel, which, in addi- 
tion to being exceedingly strong, has the 
advantage of not rusting. The peripheral 
speed is also reduced by the two-stage 
process. In this the steam leaving the 
jet strikes the buckets, and since the 
peripheral speed is maintained less than 
half that of the steam itself, the latter 
issues from the buckets with a consider- 
able absolute velocity. It is then caught 
by spiral-shaped guides, turned through an 
angle of 180 degrees, and directed against 
the buckets of a second wheel, or a second 
point on the periphery of the first wheel. 
In this process it is necessary that chok- 
ing of the guides should be prevented, 
which is accomplished by means of a com- 
pound guide that preserves a uniform 
distribution of the steam. The first ex- 
perimental turbine of this type was tested 
at the Charlottenburg College. It was 
constructed with two rotors, each one and 
one-half metres in diameter and provided 
with simply U-buckets. When operated 
non-condensing but one wheel was used, 
two being employed when running con- 
densing. This turbine showed a steam 
consumption of thirteen kilogrammes 
(twenty-six pounds) per effective horse- 
power. The second turbine of this type 
was installed at the Moabit generating 
station, a suburb of Berlin, and was 
rated at 2,000 horse-power. The diameter 
of the wheel was two metres, and the 
double U-shaped buckets were used. In 
constructing this turbine it was not at- 
tempted to obtain the highest efficiency, 
but the steam consumption was found 
to be eight kilogrammes per kilowatt- 
hour. The turbine runs at 3,000 revo- 
lutions, and takes steam at 188 pounds 
pressure, 560 degrees Fahrenheit. The 
rotor weighs 1,875 pounds. To obtain 
satisfactory balance at these high speeds 
the centre of gravity of the rotor is 
brought to within 0.01 millimetre of the 
centre of rotation, and fairly large shafts 
are employed.—Abstracted from Engi- 
neering (London), February 12. 
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Additions to the Shawinigan Falls 
Power Plant. 

It appears that the amount of power 
available at Shawinigan Falls is greater 
than at first supposed, and the hydroelec- 
tric plant there will probably utilize the 
entire flow of water before long. The 
company recently installed a new generat- 
ing unit with a capacity of 6,000 horse- 
power. The turbine is of the horizontal 
shaft type, constructed by Escher, Wyss 
& Company, of Zurich, Switzerland, and 
operates with a net fall of from 125 to 
235 feet, revolving at a speed of 180 revo- 
lutions per minute. This turbine drives 
directly a two-phase generator rated at 
3,750 kilowatts. The generator was manu- 
factured by Dick, Kerr & Company, of 
London. It-is of the revolving field type, 
and generates at 2,000 volts, thirty cycles 
per second. 

The Shawinigan company has agreed 
to furnish power to Sorcl, Quebec, and 
has completed the transmission line. A 
transformer station has been located at 
Jolliette, where the 50,000 volts of the line 
will be lowered to 12,500. A line runs 


from here along the banks of the St. 
Lawrence, and near Lanorale crosses the 
river by means of a submarine cable 
heavily insulated and armored. The com- 
pany is now delivering 5,000 horse-power 
to Montreal, and, in accordance with the 
agreement made with the Montreal Light, 
Heat and Power Company, is erecting a 
second transmission line, which will be 
a duplicate of the first and will have a 
capacity of 10,000 horse-power. It is ex- 
pected that other short lines, similar to 
the Sorel line, will be erected, and power 
distributed to points within a radius of 
eighty-five miles. 


Electrons in Metallic Conduction. 


In a paper published in the Philo- 
sophical Magazine for February, Mr. A. 
Schuster proves that the number of free 
electrons in a metal is at least equal to 
the number of metallic atoms in the same 
volume, and that it does not exceed tlic 
number of atoms more than three times. 
This law has been deduced from optical 
considerations. In mercurv, nickel and 
bismuth he finds that the number of free 
electrons is practically the same as the 
number of atoms. The ratio of the num- 
ber of electrons to the number of atoms 
is less than three for all metals excepting 
aluminum. For copper, silver and gold 
the ratio is less than 1.6. For other metals 
the ratio is greater than this, and for no 
metal ia it sensibly less than unity. To 
explain metallic conduction, it is sug- 
gested that each atom is possessed of 
from one to three negative electrons, which 
are detached and follow freely the elec- 
tric force, even for oscillations as rapid as 
those of light. 
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INDUSTRIAL SECTION. 


[ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Triumph Electrical Apparatus. 
The apparatus of the Triumph Electric 
Company, of Cincinnati, Ohio, has been 


they are interchangeable and easily re- 
placed. 
Fig. 5 shows the bar-wound armature 


Fic. 1.—100-KILOWATT ENGINE-TYPE GENERATOR. 


well known to the electrical field for a 
long time. The accompanying illustra- 
tions show some of the types of machines 
which this company is now manufacturing, 
and give a few details of the construction. 

Fig. 1 shows a 100-kilowatt engine-type 
generator, direct-connected to an auto- 
matic high-speed engine. This type of 
generator is made in sizes from twenty-five 
kilowatts and upward. Fig. 2 shows a 
150-kilowatt two-bearing belted generator, 
which type of machine is made in sizes 
from five kilowatts to 150 kilowatts. Fig. 
3 shows a line of steel-frame bipolar mo- 
tors and generators, and Fig. 4 shows the 
frame, armature, poles and field coils of 
a one-half-horse-power steel frame motor. 

The frames of all machines are of a 
multipolar design, four, six and eight 
poles, according to the size, except three 
small sizes, which are bipolar. The frame 
proper is of soft close-grained cast iron, 
with pole-pieces of a laminated type, ex- 
cept in the smaller sizes. The laminated 
poles are built up of discs of thin sheet 
iron, and are cast-welded into the frame. 
‘These discs, before they are put together 
to form the pole, are annealed and spe- 
cially treated, whereby eddy currents are 
reduced to a minimum. ‘The poles are 
fitted with a special design of pole shoe, 
so that the proper magnetic fringe is pro- 
vided. 

The bearings are of the best gun metal, 
of the ring-oiling self-aligning type. Oil 
wells of ample capacity are provided in 
each pedestal, and are fitted with a glass 
gauge and drain cock. Bearings are made 
to standard gauge and reamed, so that 


which is common to both belted and en- 
gine-type generators. These are of the 
iron-clad laminated-core toothed type, of 
bar-wound construction. In the smaller 


Fie. 2.—150-KtLowatt, Two-BEARING, 
BELTED GENERATOR. 


sizes and also for the higher voltages these 
are wire-wound. The armature conduc- 
tors or windings, whether of bar copper 
or of wire, are formed into shape and 


proof varnish, and then wrapped with 
heavy linen tape, after which they are 
again thoroughly saturated with special 
insulating and waterproof varnish. In 
addition to the insulation on the coils or 
windings, the slots in the core, into which 
they are placed, are insulated by troughs 
of alternate layers of fuller board, mica 
and oiled paper. 

The armature core consists of discs of 
thin sheet iron, which are annealed and 
specially treated before being placed to- 
gether. In the smaller sizes the discs are 
mounted and keyed directly on the shaft, 
while in the larger sizes they are mounted 
upon a spider which is keyed to the shaft. 
Thorough ventilation is provided by open- 
ings running parallel with the shaft, with 
frequent apertures extending to the cir- 
cum ference. 

The segments or bars of all commuta- 
tors are of hard-drawn or of drop-forged 
copper. ‘They are mounted upon a cast- 
steel shell, and are insulated from it and 
from each other with the ‘best mica, of 
such quality that it will wear evenly with 
the bar. 

The field coils are form-wound, and are 
thoroughly insulated and tested before be- 
ing placed in the machine. Fig. 6 shows 
a shunt and series field coil. The coils 
are first wound into form, during which 
process each layer of wire, as it is wound 
on the form, is insulated from the preced- 
ing coil by a layer of fuller board. After 
the coil is wound into form it is first 
dipped into a bath of insulating varnish, 
then thoroughly baked, after which it is 
covered with heavy fuller board, mica and 
canvas, with a layer of tape over all. It 
is then corded and finished with a coat of 
insulating and waterproof varnish. 

Shunt coils are wound both ways from 
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Fic. 3.—STEEL FRAME BIPOLAR MOTORS AND GENERATORS. 


thoroughly insulated and tested before be- 
ing placed in position on the armature. 
The insulation consists of their first being 
dipped in a special insulating and water- 


the centre, so that both leads are on the 
outside. With all compound-wound ma- 
chines, excepting the small sizes, the shunt 
and series coils are separately wound, and 
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in such cases the series coil is of solid 
bar copper, one turn to the layer, de- 
signed to wind to the same height as a 
shunt coil. The coils are mounted on the 
poles, with spacers between the series and 
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designed to meet the requirements for an 
extremely compact and strong machine of 
light weight, which will be capable of 
withstanding fluctuating loads and heavy 
overloads. The machines are of bipolar 


Fig, 4.—FRAME, ARMATURE, POLES AND Corts oF ONE-HALF HORSE-POWER 
STEEL FRAME Moror. 


shunt, as may be seen from the illustra- 
tion. This allows of a free circulation of 
air. The coils are then held in place by 
the pole shoes. 
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steel-frame type, made from one-half to 
five horse-power, inclusive, in motors, and 
one-half to five kilowatts, inclusive, in 
generators. The crown and pole-pieces are 


Fic. 5.—Bar-WouND ARMATURE. 


The coils are connected together with 
heavy leaf-copper leads and copper- 
clamped connections. These connections 
are made under the field rings, eliminating 


the danger of their being broken or in- 
jured mechanically. 

Fig. 7 and Fig. 8 show, respectively, 
convolute and the hinged radial brush- 
holders. All brush-holders are designed 
for the use of carbon brushes, and the 
brushes are of such size as to carry not 
more than thirty amperes to the square 
inch. Two types of brush-holders are used, 
according to the size of the machine and 
the voltage. With the smaller machines 
and the larger sizes of high-potential, a 
sliding-contact convolute type is used, 
while with the low-potential large ma- 
chines, a positive-clamp hinged radial type 
is used. 

The steel-frame bipolar machines are 


Fie. 6.—SHUNT AND SERIES FIELD CoILs. 


made of soft close-grained steel. The 
poles are accurately fitted and bolted to 
the crown. Cast-iron yokes, heavily ribbed, 
are centered against the sides of the crown, 


Fie. 7.—CoNnvoLUTE BrusH-HoLpDER. 


and are held firmly in position with bolts. 
The bearings are of metal, of the self- 
oiling type, and are interchangeable. 

In addition to the engine and belted- 


type generators and motors for all claases 
of service, the Triumph Electric Com- 


Fic. 8.—Htneep RapraL Brusu-Houver. 


pany manufactures several types of special 
machines, such as double generators, 
boosters, equalizers and motor-generators. 
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The Warner Arc Lamp. 

The accompanying illustration shows 
the new form of Warner are lamp. This 
lamp has been designed and is made by 
Mr. W. F. Warner, of Muncie, Ind. Mr. 
Warner has been engaged in the electric 
lighting business for the past twelve years, 
and has designed this form of enclosed arc 
lamp, which can be used in connection 
with the old high-tension 9.6-ampere ma- 
chines. The lamp shown in the illustra- 
tion is a radical departure, and is meeting 
with much favor among electric light peo- 
pJe, as it not only saves considerable time 
in trimming, but obviates the liability of 
broken globes. Quite a number of central 
stations still use the old 9.6-ampere ma- 
chines, and this lamp has found a popular 
field among this class of stations. The 
lamp shown may be trimmed without tak- 
ing the outer globe off. 

The city of Muncie, Ind., is entirely 
lighted by this lamp, there being in use 
230 lamps operated with three Western 
Electric and two “Wood” old-style 9.6- 
ampere dynamos. 

The lamp is made with proper arrange- 
ments and attachments for indoor use, 
and a considerable flexibility in installa- 
tion is given by its facility to operate 


WARNER ARC LAMP—May BE TRIMMED 
WITHOUT REMOVING OUTER GLOBE. 


two in series on a 220-volt direct-current 
circuit, or five in series on a 500-volt di- 
rect-current circuit. 

aa = 


A New Mercury Vapor Lamp. 


It is reported in L’Industrie Electrique 
(Paris) for January 25, that C. O. Bas- 
tian has brought out an improved form of 
mercury vapor lamp which gives a white 
light that enables colors to be sorted sat- 
isfactorily. The method of doing this is 
not given, but it is said to be at some sacri- 
fice in efficiency. 
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Apparatus for Cleaning Telephone 
Switchboards. 

The accompanying illustration shows a 
very useful and economical apparatus for 
cleaning telephone exchange switchboards. 
All those who are familiar with the tele- 
phone switchboards and their accessories, 
know the difficulty of keeping them free 
from dust, corrosion, and the trouble re- 
sulting therefrom. More especially is this 


APPARATUS FOR CLEANING TELEPHONE 
SwITCHBOARDS. 


true of the common battery switchboard 
where cabling and wiring are more nu- 
merous and difficult of access. The appa- 
ratus consists of a one-eighth-horse-power 
motor belted to an air blower, the two be- 
ing mounted upon a wooden horse which 
is on rollers and can easily be moved 
around the room by the operator. There 
are a plug, extension cord and switch 
for making connection with the house 
lighting system for operating the motor. 
The motor has an extension shaft on one 
side that carries a buffer. This is used 
for polishing plugs, to ensure perfect con- 
tact in the spring-jacks. The air blower 
has attached about twenty feet of rubber 
hose with nozzle. With this apparatus 
switchboards can receive a systematic, 
rapid and economical cleaning. The de- 
vice was got up by J. E. Peavey, of the 
Cincinnati & Suburban Bell Telephone 
Company, of Cincinnati, Ohio, where it 
has been giving excellent service for some 


time. 
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An Electric Tower Crane. 
Although the electric crane has become 
an important part of the equipment of 
every important power station, the advan- 
tages of this type of transporting device 
have seldom been made use of elsewhere. 


ELECTRICAL REVIEW 


For this reason a description of a new 
type of crane recently employed in con- 
structing a large building in Brussels 
may be interesting. The building in 
question was seventy-five feet high and 
650 feet long. This crane, as will be 
seen from the accompanying illustration, 
consists of a tall tower of structural iron, 
supporting a vertical steel mast, from the 
upper end of which projects the boom. 
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one moving it along the track, one re- 
volving the mast, and the third lifting 
the load. The height to which loads can 
be lifted is eighty-two and one-half feet, 
and the distance from the hook to the cen- 
tre of the mast is nineteen and one-half 
feet. The crane can lift ten metric tons 
with a velocity of sixteen feet per minute, 
and three tons or less with a velocity of 
fifty-seven feet per minute. It moves 
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ELECTRICALLY DRIVEN TOWER CRANE. 


The tower is mounted on wheels and 
travels on a railway laid down in the 
street. The rail gauge is about ten and 
one-half feet, the width of the street be- 
ing twenty-two feet. The crane is moved 
along this. track by means of a motor 
placed on a platform overhead and 
geared to the running wheels by chains. 
This was necessary in order that a clear 
runway might be maintained under the 
crane, for delivery and storage of mate- 
rial. 

The crane is operated by three motors, 


along the track with a speed of 130 feet 
per minute. The crane is controlled by 
one man placed on the lower platform, 
but there is an upper platform where 
another man can be placed for signaling. 
It can be erected for use in a very short 
time, and where desirable, can be short- 


ened. By means of its use the building 
mentioned above was constructed prompt- 
ly, and probably at a less cost than could 
have been done by ordinary means. The 
crane was constructed by the Gesellschaft 
Elektrotechnische Industrie, Karlsruhe 
(Baden), Germany. 
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Regulating and Reversing Con- 
trollers. 

Controllers for motors used upon cranes 
and in other places where frequent stops 
and reversals are necessary must have un- 
usual sturdiness, in order to withstand the 
strain and wear of constant motion. They 
must also be simple and positive in action 
in order to give perfect control of the 


CoMMUTATOR TYPE CONTROLLER. 


motor, both in speed and direction of ro- 
tation, and with the fewest possible move- 
ments of the handle, for with the almost 
incessant operation of the controller any 
inconvenience in manipulation would be 
a serious drawback. 

To meet the peculiar requirements of 
such service, controllers possessing the de- 
sired features have been designed. One 
style of such a device, the commutator 
type, as made by the Westinghouse Electric 
and Manufacturing Company for use with 
direct-current series, shunt and compound 
motors, is shown in the accompanying il- 
lustrations. In form and construction it 
is unlike any other controller and its de- 
sign enables the manufacturer to give spe- 
cial prominence to the qualities most de- 
sirable in an appliance of this kind. 

For convenience in installation, it is 
made in two forms. In type No. 178 
the controlling mechanism is mounted on 
the side of the frame containing the re- 
sistance, and in type 179 it is mounted 
above the resistance as shown. The space 
available for installing controllers for mo- 
tors used with cranes and other machin- 
ery is usually greatly restricted, and this 
provision for adapting the device to the 
place in which it is to be used is of cor- 
responding value. 

The controlling mechanism is mounted 
upon a circular slab or base of insulating 
material, which provides high insulation 
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between adjacent contacts and between the 
contacts and ground. Throughout the en- 
tire controller ample provision for insula- 
tion is made. 

Both the contact and finger tips can be 
easily removed and renewed without dis- 
turbing the connections. The contacts are 
arranged in parallel rows along the peri- 
phery of the disc, the relative position of 
the contacts and the finger tips being the 
same as that of the brushes and commu- 
tator in a generator or motor—a form 
which has been found more desirable than 
any other for this particular service. The 
same contacts are used for application of 
the current in either direction, thus lessen- 
ing the number required, while an effective 
magnetic blow-out makes it impossible to 
maintain an are and prevents burning of 
the contacts. 

Each controller has four brush-holders 


COMMUTATOR TYPE CONTROLLER. 


mounted upon a rocker arm to which the 
handle is attached directly, working with- 
out gears or pinions. A single movement 
to right or left applies or reverses the 
current, and the distance the handle is 
moved determines the motor speed by vary- 
ing the amount of resistance in series with 
the motor armature. There are sixteen 
steps in each direction, and a very close 
regulation of the speed is thus obtained. 


When the controller is placed in the 
rear of a crane cage, it is operated by a 
crank and lever directly attached to the 
spider which carries the brushes. Type 
No. 179, with the controller mounted above 
the resistance, is very generally employed 
for this purpose. 

The resistance used with controllers of 
large capacity is of the grid type, a form 
the desirability and simplicity of which 
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are universally conceded. For small ca- 
pacities with large ohmic resistance an 
improved coil resistance is employed with 
ventilating spaces between the cells, which 
are separated by non-combustible insulat- 
ing spreading blocks. This form provides 
excellent ventilation, insulation and dura- 
bility. The resistance is varied for the 
different capacities and uses of the motor 
which the controller governs, a different 
resistance being used for crane controllers 
where a close regulation is required than 
is provided for roll tables and soaking 
pits where sudden and repeated starting 
and reversing is the prime requisite. 

The chief characteristics of this type of 
controller are its simplicity, strength, 
durability, flexibility of application and 
ease of manipulation. Any mechanic can 
care for it, and keep it in order ; the clean- 
ing, oiling and renewal of contacts when 
necessary being all that is required. All 
parts are exposed to view, and connections 
are easily made. 

Controllers of the commutator type are 
made regularly in capacities from ten to 
seventy-five horse-power, and can be fur- 
nished especially of any capacity desired. 
For less than ten horse-power, the West- 
inghouse company makes a face-plate type 
of controller which contains many of the 
main features of the device described. 

It is small and compact; has contacts 
and finger tips which are easily renewed 
without disturbing the connections; has a 
powerful magnetic blow-out, and in prin- 


DiaL TYPE CONTROLLER. 


ciple and manipulation is the same as the 
commutator type. The resistance used is 
especially designed for the purpose and is 
particularly effective and durable, with- 
standing an extraordinary amount of heat 
without impairing its efficiency. This con- 
troller is known as type No. 177. 

The three types illustrated afford a 
choice of a regulating and reversing con- 
troller suitable for any service within the 
range of capacity named. 
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A Portable Lamp Guard. 

The Crescent portable lamp guard, an 
illustration of which is here shown, is 
especially adapted for use in machine 
shops, engine and boiler rooms, bank 
vaults, basements, and, in fact, anywhere 
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A PORTABLE LAMP GUARD. 


where it is desirable to carry a lighted in- 
candescent lamp short distances. 

Its construction is such that, while it 
is strong enough to stand the hard usage 
of a boiler room, it is sufficiently orna- 
mental for offices. This device is manu- 
factured by the Crescent Company, 405 
Omaha Building, Chicago. 


Variable Speed Motors for Single 
Voltage. 

The Commercial Electric Company, In- 
dianapolis, Ind., having made a careful 
study of conditions obtaining in special 
adaptations of motor driving for machine 
tools, has placed on the market a new line 
of apparatus. This line of motors has 
been designed for that service where a 
great variation in speed is required, with 
the heaviest torque at the slowest speed, 


CONSTANT VOLTAGE VARIABLE SPEED MOTOR. 


and a less torque at a higher speed, the 
actual horse-power or rate of doing work 
being the same at all speeds. Lathes, 
boring mills, milling machines, drills, with 
many others, belong to this class, and 
to secure the greatest output from them 
it is necessary to run the work at the great- 
est cutting speed and take the heaviest 
cuts the tool will stand, whatever may be 
the nature of the work. 

To effect the variation in speed a double- 
commutator motor is employed having two 
different windings, but each winding is of 
the same size conductor, or of the same 
ampere capacity. A speed controller is 
furnished for making the necessary com- 
bination of these armature windings and 
for varying the field strength to secure in- 
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termediate steps between the armature 
combinations. These controllers are sim- 
ple and compact and the changes from 


INTERLOCKING SPEED CONTROLLER. 


minimum to maximum speed are easily 
and quickly effected. The controllers are 
made reversible. 

Included in the controller is the rotary 
starting and reversing switch, by means 
of which the motor is started, stopped and 
reversed, while the speed control is set at 
any desired point. The speed controller 
and starting switch are combined into one 
piece of apparatus and enclosed in a com- 
pact case which can be placed at any de- 
sired point on a driven tool, or which can 
be mounted on a stand conveniently lo- 
cated-at the side of the tool. The controller 
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VARIABLE SPEED Motor DRivING LATHE. 


may or may not contain a main switch, as 
desired. 

The manufacturer claims the following 
distinctive feature: a range in speed of 
four to one in twelve uniformly graded 
steps, without overlapping; the greatest 
torque at lowest speed; a constant maxi- 
mum horse-power at all speeds; a prac- 
tically constant speed at all loads; and it 
can be installed on any standard two-wire 
or three-wire system. 

In tests the machine gave high efficien- 
cies on slow and medium speeds. The 
motors are built in sizes ranging from two 
to twenty horse-power, the speeds rang- 
ing, respectively, from 250 to 550 mini- 
mum, and from 1,000 to 2,200 revolutions 
per minute maximum. 
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Creosoted Timber. 


The United States Government has 
been making a study of wood preservation 
and after thoroughly investigating the 
different methods it states that the dead 
oil of coal tar process is the best and has 
proven to last the longest. 

It is interesting to note in this connec- 
tion that the dead oil of coal tar process 
has been for a long time extensively ap- 
plied by the Wyckoff Pipe and Creosoting 
Company, Incorporated, whose offices are 
at Stamford, Ct., and works at Ports- 
mouth, Va. This company has been creo- 
soting timber since 1881 and, as many of 
its installations have been in successful 
use for twenty years, it has had every op- 
portunity to study and apply the best 
methods for each kind of timber as used 
for railroad ties, wharf and bridge tim- 
bers, conduits for underground wires and 
cables, poles, cross-arms, piles, paving 
blocks, fence posts, ete. Railroad ties 
treated by this process will wear out, but 
will never rot out. Among the company’s 
important customers are the Bell tele- 
phone companies, which purchase millions 
of feet of conduit every year. 

The method applied by this company in 
preserving wood is to first subject the 
timber to live steam to draw out the sap, 
after which creosote oil (dead oil of coal 
tar) is forced into the wood 
under high pressure. This 
method has proven so satis- 
factory that the company is 
willing to guarantee that its 
creosoted timber will never 
rot. It should be noted that, 
as creosoted timber is an ex- 
EA cellent insulator, it is doubly 
. valuable on third-rail systems 
and other electrical installa- 
tions. Only recently several 
carloads of creosoted lum- 
ber were shipped by this 
company for insulating third rails in 
nines. 

Some time ago the company received 
a number of pieces of conduit from the 
Bell Telephone Company, of Philadel- 
phia, with the statement that it was 
obliged to take up some of the Wyckoff 
conduit, laid fifteen years ago, on account 
of the subway now being built by the 
Philadelphia Rapid Transit Company. 
The Bell company wrote that every piece 
was found to be in a perfect state of 


preservation, and that even the small 
tenons were as sound as the day they were 
laid. The United States Agricultural De- 
partment has asked for a piece of this 
conduit, to be put on exhibition in Wash- 
ington, and also has made a request for 
two pieces to be sent to St. Louis. 


-. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


BERLIN-HAMBURG TROLLEY PLANNED—At a meeting on 
February 23, at Berlin, Germany, of the budget committee of the 
Prussian Diet, General Buddle, minister of public works, informed 
the members of the committee that the minister of railroads was 
considering an application for a charter to construct a rapid transit 
electric railroad between Berlin and Hamburg, the company to have 
a capital of $37,500,000. i 


GENERAL ELECTRIC COMPANY’S LONDON CONTRACT— 
The British Thomson-Houston Company, Limited, of Rugby, Eng- 
land, has secured the contract from the Underground Railway Com- 
pany, of London, for the motor equipment to be used on the under- 
ground and surface electric traction system of London. The com- 
pany will furnish 480 cars equipped with motors aggregating 500 
horse-power per car. With other equipment, the contract is ex- 
pected to be worth some $7,000,000. 


ERIE PASSENGERS TO HAVE A TUNNEL CONNECTION— 
Arrangements have been made between the Erie Railroad and the 
New York & New Jersey Railroad, by which the Erie will secure 
the right to send its passengers through the tunnel under the Hud- 
son river, which the New York & New Jersey Railroad Company 
has nearly completed. This arrangement will be simply in the form 
of a traffic agreement. The tunnel begins on the Jersey side, at a 
point adjoining the terminal of the Erie, and very near to the 
terminal of the Delaware, Lackawanna & Western. At the Man- 
hattan side it ends at a point where passengers can be transferred 
to the Metropolitan railway surface lines or the Ninth Avenue 
Elevated Railroad. The tracks of the tunnel company will be ex- 
tended into the Erie terminal, so that passengers of the railroad, 
without leaving the Erie station, can enter cars bound through the 
tunnel. The passengers will, of course, have the option of using 
the ferryboats if this is preferred. 


THE PANAMA CANAL COMMISSION—The following announce- 
ments have been made of the appointments to the Panama canal 
commission, which will have charge of the work of building the 
Panama canal, the Panama treaty having been signed by President 
Roosevelt on February 25: Rear-Admiral John G. Walker, U. S. N., 
retired, chairman; Major-General George W. Davis, U. S. A., re 
tired; Colonel Hecker, of Michigan; William Barclay Parsons, of 
New York; Professor William H. Burr, of New York; C. Ewald 
Grunsky, of California, and B. M. Harrod, of Louisville, Ky. It is 
understood that the entire canal subject will be placed under the 
control and direction of the War Department, and legislation to put 
this plan into effect will be asked for. It has been decided that the 
canal zone will be policed by troops of the regular army, and it is 
also known that a great many of the engineers of the army will be 
used in connection with the work of construction. For this reason 
the War Department should have control. 


SUBWAY COMPETITION IN NEW YORK CITY—The Metro- 
politan Street Railway Company has submitted a plan to the rapid 
transit commission of New York city, upon which it will bid for 
tunnel facilities. The plan provides for subways on both sides of 
New York city, to tap such arteries of traffic as the Grand Central 
Station, the Brooklyn Bridge, the ferry terminals at the Battery, 
the tunnels under the North river, now being built between New 
Jersey and Manhattan, and the new Pennsylvania Railroad station 
at Thirty-second street. The route the Metropolitan company sug- 
gests is a most practicable one for both long and short-haul trips. 
The company has in service now some 300 miles of surface lines on 
Manhattan Island, and one of the most attractive features of its bid 
for franchise facilities is the giving of free transfers to all points 
which the subway will tap, and meeting its intersecting surface 
lines. The plan which the Interborough Rapid Transit Company— 
the company which is to operate the present subway system—has 


forwarded calls for a route which is practically parallel to the 
Metropolitan company’s route at each point. 


WIRELESS TELEGRAPHY IN THE UNITED STATES ARMY— 
It is announced that, after an experimental period of six months, 
considerable success has been attained between the wireless tele- 
graph stations at Fort Wright, Fisher’s Island, and Fort Schuyler, 
N. Y., a distance of ninety-seven miles. Messages of 1,000 words 
each have been exchanged, and read as distinctly as an operator 
could read on a land line, at a speed of thirty words a minute. The 
line at Fisher’s Island was operated by Captain Leonard D. Wild- 
man, of the United States Signal Corps, who since 1899 has been in 
charge of the government wireless experiments. The system estab- 
lished between these points is intended for use between St. Michael’s 
and Nome, Alaska, where it has been impossible to establish ground 
lines, because, during the winter, the cables are wrenched away by 
the ice. It is stated that upward of $350,000 has been expended to 
establish a land telegraph line, but without success. The instru- 
ments for the new system are simple, an ordinary Morse key being 
used in the sending. The government apparatus adopts the ideas 
of various wireless methods, parts having been taken from a number 
of systems, with the idea of securing instruments least liable to 


breakage. 
AUTOMOBILE NOTES. 


BRITISH INTERNATIONAL CUP RACE FOR MOTOR BOATS 
—The Automobile Club of America, New York city, N. Y., announces 
that the Automobile Club of Great Britain and Ireland has extended 
the time of receiving entries for “The British International Cup 
Race for Motor Boats” (formerly “The Harmsworth International 
Cup Race for Motor Boats”) to June 30, 1904. The Automobile 
Club of America will accept entries for this race until June 1, 1904. 
A deposit of $100 must accompany each entry, which sum will be 
returned in case the boat starts in the eliminating trials. All 
entries must conform to the “Conditions under the Deed of Gift 
and the Rules Pursuant to the Deed of Gift,” a copy of which may 
be had upon application to the Automobile Club of America. The 
date of the race has been fixed to take place in the Solent on July 
30, 1904. 


SERVICE TEST OF MOTOR WAGONS—The Automobile Club 
of America will hold during the week beginning April 4, 1904, a 
service test of motor wagons. This will be open to motor wagons 
used for commercial purposes, made either in the United States or 
abroad. The classification will be on the basis of dead load carried, 
all wagons of like weight, whether steam, gasoline or electric, to 
operate in the same class. The following six classes have been 
established, to carry a respective dead load of 1,000 pounds or under, 
1,000 to 2,000 pounds, 2,000 to 3,000 pounds, 3,000 to 4,000 pounds, 
4,000 to 5,000 pounds, and 6,000 to 6,000 pounds. In order to give 
each vehicle a thorough and practical test, it will be placed under 
actual working conditions in the service of the American and West- 
cott Express companies for one week, from April 4 to 9 inclusive, 
and will transfer and deliver merchandise, produce, baggage, etc., 
from various depots of these companies during the entire week. 
Awards will be made in each class for the best performance, based 
on economy of operation in time and fuel, ratio of paying load, ton 
mileage, and general reliability and availability for service. 


OBITUARY NOTICE. 


GEORGE FREDERICK GILBERT died of typhoid fever at St. 
Mary’s Hospital, Rochester, N. Y., on January 12, 1904, aged 42 
years. Mr. Gilbert was a resident of Lakeville, Livingston County, 
N. Y. For several years he was engaged in the produce business and 
was postmaster for four years under Cleveland. In 1896 he became 
connected with the H. W. Johns-Manville Company, New York, and 
was its general sales agent for northern and western New York. 
He also represented the company in connection with work for the 
state government. in 1890 he married Miss Mary Halleran, at 
Rochester, N. Y., who, with his mother and a brother, survives him. 
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TELEPHONE AND TELEGRAPH. 


CLAREMONT, N. H.—Albert F. Hildreth has bought the plant, 
franchise, etc., of the Hollis Telephone Company. 


GREENVILLE, TEX.—The Southwestern Telephone Company 
will expend $15,000 in additional improvements to its system in 
Greenville. 


CITY OF MEXICO, MEXICO—A long-distance telephone line 
will be placed in operation between Torreon, in the state of Coa- 
huila, and Durango. 


OXFORD, MISS.—J. M. Tatum and others have been granted 
permission by the board of supervisors to erect a telephone line 
from Burgess to Oxford via Taylor’s and Splinter. Work will begin 
as soon as the right of way can be secured. 


CHERRYFIELD, ME.—The New England Telephone and Tele- 
graph Company is making additions to its system in Cherryfield 
and Milbridge. The company will soon connect with the Deblois & 
Beddington Telephone Company’s line, giving its subscribers com- 
munication with a large number of towns. 


SAN DIEGO, CAL.—A franchise for the operation of a telephone 
system in this city has been awarded by the city council to Arthur 
Wright, of Los Angeles, acting for the Home Telephone Company, a 
separate corporation of which is to be formed in this city. The 
sum of $250,000 is to be expended in installing the system, and 
contracts for material will be let at once. 


OLARKSVILLE, TENN.—Arrangements are being completed to 
extend the lines of the Clarksville Home Telephone Company to 
Hopkinsville. Plans are also being made to give the patrons of the 
company a through circuit to Louisville from Clarksville. This will 
open up Bowling Green and all of ‘the independent plants of Ken- 
tucky now connected to the Louisville Independent Long-Distance 


Telephone Company. 
LEGAL NOTES. 


MICHIGAN ELECTRIC COMPANY HAS RECBHIVER AP- 
POINTED—The Michigan Dlectric Company, Detroit, Mich., was 
placed in the hands of a receiver on February 19, 1904. The Union 
Trust Company, of Detroit, was appointed by the stockholders to 
protect their interests. The Michigan Electric Company has sent a 
circular letter to each of its creditors, stating that it had been 
found difficult to meet liabilities as fast as they matured. It was 
therefore deemed wise to take such steps as would prevent un- 
necessary interruption to the valuable business it had built up, and 
it desired to fully protect its creditors’ interests. It had therefore 
executed and delivered a mortgage on all of its assets to the Union 
Trust Company, of Detroit, as trustee. 


WAGNER ELECTRIC MANUFACTURING COMPANY SE- 
CURES TWO FAVORABLE DECISIONS—In the Circuit Court of 
the United States for the eastern district of Missouri, Judge Adams 
handed down a decision in the suit of the Thomson-Houston Elec- 
tric Company, complainant, versus the Wagner Electric Manufac- 
turing Company, defendant, in the litigation on the Thomson patent 
No. 363,186. In this case the motion for a preliminary injunction 
is denied. In another case in the same court and before the same 
justice, in a suit between the Westinghouse Electric and Manufac- 
turing Company, complainart, and the Wagner Electric Manufac- 
turing Company, defendant, an opinion was filed on the final hear- 
ing February 13, 1904. This is a suit based on the fourth claim of 
letters-patent of the United States No. 366,362. 


TROLLEY LINES MUST PAY CAR TAX—An opinion filed on 
February 23, at Trenton, N. J., by Supreme Court Justice Dixon, 
gives Jersey City a victory in its litigation to recover more than 
$200,000 due in taxes from trolley companies having lines within 
the city. The decision involves three suits instituted by the city 
against the Jersey City & Bergen Street Railway Company and its 
successors, the Consolidated Traction Company, and the North 
Jersey Street Railway Company. In 1859 a franchise was granted 
to the Jersey City & Bergen Street Railway Company, which pro- 
vided that the company should pay Jersey City a tax of $10 a car 
for each car operated. This tax was sanctioned by an ordinance 
passed by Jersey City, and which was ratified by legislative action 
in 1861. There was no failure on the part of the company to pay 
the tax until 1868. Since that year the tax has not been paid. 
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INDEPENDENT TELEPHONE FRANCHISE DENIED IN NEW 
YORK CITY—The Appellate Division of the Supreme Court has 
handed down a decision defeating the plans for laying an inde- 
pendent telephone system in New York city. This decision affirms 
an order by Justice Clark during the special term, denying a motion 
for a peremptory writ of mandamus asked for by the Independent 
Telephone Company, of New York, to compel Robert Grier Monroe, 
then commissioner of water supply, gas and electricity, to issue a 
certain permit. The company had asked permission to lay and 
maintain telephone wires in the low-tension subway and have addi- 
tional subways of this nature constructed in various localities. 
Commissioner Monroe refused to grant the permit, on the ground 
that he had been advised that the company had no franchise or 
right to construct and maintain such structures and fixtures as were 
called for. 


-PRELIMINARY INJUNCTION DENIED—Judge Seaman, in the 
Circuit Court of the United States for the eastern district of Wis- 
consin, in the suit of the Westinghouse Electric and Manufacturing 
Company versus the National Electric Company, denied, on Febru- 
ary 5, 1904, the motion for a preliminary injunction under the bill 
alleging an infringement of Tesla patents for electrical transmission 
of power and for specific motors. The patents in suit were Nos. 
381,968 and 322,280 for the fundamental invention, and Nos. 389,961 
and 382,281 for specific means. In the decision the court reviews 
prior cases and concludes as follows: “The question of infringe- 
ment in the present case under the fundamental patents depends 
upon the scope of invention and involves a broader construction than 
was involved in either of the prior cases. 
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I have carefully examined, to that end, much of the expert testi- 
mony, and while I am impressed with the force of the contention 
urged on behalf of the complainant, as to the true advance in the 
art made by the Tesla discovery and the scope of invention therein, 
the issues now raised require hearing upon complete proofs. So 
considered, discussion of the merits of the present controversy is 
unnecessary and inadvisable, and the motion for a preliminary in- 
junction must be denied.” 


PERSONAL MENTION. 


MR. I. A. BENNETT, general sales 
manager for the Electric Appliance 
Company, Chicago, has resigned his 
post, to take effect March 1, and will 
open the Chicago offices of the Phelps 
Company, of Detroit, Mich., manufac- 
turer of the Hylo turn-down lamps and 
Other specialties. Mr. Bennett resigned 
a position that he held with the Elec- 
tric Appliance Company for a consider- 
able length of time, having altogether 
served with this company for about 
eleven years, having previously been 
connected with the Ansonia Electric 
Company. Mr. Bennett’s energy as a 
sales manager, and originality as an 
advertising man, has made him one of 
the best-known men in the electrical 
business, and he is receiving congratu- 
lations on all sides on his entrance into 
a field which promiges handsome returns. Mr. Bennett has also 
accepted the presidency of the Central Station Publishing Company, 
which is being formed for the promotion of central station adver- 
tising. Mr. Bennett’s new offices will be located in the Monadnock 
Building, rooms 529 and 530. He will carry a full and complete 
stock of every style, base and voltage, Hylo lamps, and specialties, 
making shipments from Chicago stock. 


MR. I. A. BENNETT. 


MR. R. W. MEYERS has been appointed chief electrician of the 
army post at Presidio, Cal. 


MR. W. R. HANEY has been appointed superintendent of the 
electric light plant at Warren, Minn. 


MR. F. A. NIMS has been elected president and Mr. T. S. Barber 
secretary of the Muskegon Light, Heat and Traction Company, 
Muskegon, Mich. 
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MR. GEORGE W. WILDIN, for the past three years mechanical 
engineer of the Central Railroad of New Jersey, has been appointed 
assistant mechanical superintendent of the Erie Railroad, with head- 
quarters at Meadville, Pa. 


PROFBSSOR M. I. PUPIN, of Columbia University, who has been 
abroad attending the suit for patent rights in Germany, which has 
been pending for more than a year, returned recently from Naples 
on the Cunard liner Carpathia. 


MR. WINSLOW H. HERSCHEL, C. E., who has been stationed 
at the Jerome Park Reservoir, aqueduct department, New York city, 
N. Y., has resigned his position to sail for Zurich, Switzerland, where 
he will remain for a year as local agent and technical correspondent 
for the Allis-Chalmers Company, Chicago, III. 


MR. WILLIAM M. SCOTT, of the Cutter Electric and Manufac- 
turing Company, Philadelphia, Pa., was announced to lecture before 
the section meeting of the Franklin Institute, Philadelphia, Pa., on 
March 3. At the same meeting Mr. J. Hart Robertson, of New York 
city, lectured on “The Diaphragm Storage Battery.” 


MR. F. F. TAYLOR, who was local manager of the Hudson River 
Telephone Company, at Schenectady, N. Y., for some time past, has 
been promoted to the general superintendent’s office, which is at the 
main offices of the company, Albany, N. Y. Mr. R. R. Bishop, man- 
ager of the long-distance service of the company at Troy, N. Y., will 
succeed Mr. Taylor at Schenectady. 


MR. GEORGE F. McCULLOCH, of the Indiana Union Traction 
Company, no longer holds interests in Ft. Wayne and other northern 
Indiana traction lines, it is reported, and that the real heads of the 
traction interests in Ft. Wayne and vicinity are residents of Phila- 
delphia. Mr. Henry C. Paul is resident representative of the Ft. 
Wayne traction line, and Mr. F. B. Fleming is secretary. 


MR. S. W. WISE has resigned the position of manager of the 
Mississippi Valley Traction Company, which recently leased the 
Moline, East Moline & Watertown Railway Company. It is reported 
that Mr. Wise has gone to Boston, Mass., to practice his profession of 
electrical engineering. Before leaving Moline, Ill., the employés of 
the company presented him with a gold watch fob embellished with 
a masonic design. 


MR. T. ROBERT SMITH, A. M. I. B. E., chief electrical and 
mechanical assistant to the borough engineer of Leicester, England, 
has been appointed by the tramway committee of the corporation of 
Leicester to be the resident electrical engineer for its electric tram- 
ways, to take charge of the working and general repairs and main- 
tenance of the completed electrical plant and equipment of the power 
station, car depots, overhead work, cars and feeder system. 


GENERAL EDWIN S. GREELEY has retired from the presidency 
of the Yale National Bank, New Haven, Ct. At the directors’ meet- 
ing held last week resolutions were adopted accepting General Gree- 
ley’s resignation and warmly praising his work and personal char- 
acteristics. General Greeley was a pioneer in the electrical field, 
organizing at the close of the Civil War a telegraphic supply house. 
He was an organizer of the New Haven Electric Light Company and 
the New Haven Car Trimmings Company. He has a splendid war 
record, and is now a prominent member of the Army and Navy Club, 
of Connecticut, and of the Sons of the American Revolution. 


W. H. COVERDALE & COMPANY have recently been incor- 
porated to do a general engineering and contracting business, with 
offices at 66 Broadway, New York. Their organization includes 
engineers of experience in all matters relating to the design and 
construction of steam and electric railroads, lighting and power 
plants, coal and ore-handling machinery. Mr. Coverdale was for 
many years in the engineering department of the Pennsylvania lines 
west of Pittsburg, and was track elevation engineer of that company 
in Chicago during 1898-99. He was also prominently identified with 
the construction of the Westinghouse shops at East Pittsburg, and 
for the last three years has been civil engineer for a New York firm 
of engineers and contractors. 


COLONEL JONATHAN T. DICKINSON, vice-president of the 
Consolidated Railway Electric Lighting and Equipment Company, 
general offices, Hanover Bank Building, New York, is authority for 
fhe statement that the Consolidated company has more of its “axle 
light” equipments of electric car lighting in use on the best cars 
constituting the finest trains of leading railway lines than all other 
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systems of electric car lighting combined. He also states that the 
chief mechanical officials of several of the great railway systems in 
the country, where a large number of “axle light” equipments have 
been in service for the past few years, have warmly endorsed the 
Consolidated “axle light” system. Each car carries its own inde- 
pendent electric car lighting apparatus, ready for immediate and 
constant use, no matter in what service the car may be placed. 


ELECTRICAL SECURITIES. 


The stock market showed decidedly good resisting qualities dur- 
ing the past week, in the face of strong bear pressure for lower 
values. There has been little or no heavy liquidation, and while 
there is little hope held out for any decided advance in values, it is 
highly probable that the coming months will not witness any great 
decline. It is now taken for granted that neither Russia nor Japan 
will attempt a loan for some months. This being the case, there will 
be but little excitement in foreign financial centres, and conse- 
quently no unsettling of bond values in the United States. Despite 
the foreign financial situation of the past two weeks, there has been 
but little unloading of securities here. The returns from large 
railroad corporations are now being watched with interest, as these 
show, with considerable accuracy, the trend of commercial condi- 
tions. The showing made by the Pennsylvania Railroad in its re- 
port recently proved that the industrial reaction was not as ex- 
tensive as had been expected. Not only did it show a very profitable 
year of business, but it also showed a decided increase over the 
figures of last year, at the same time allowing for very extensive 
betterments. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 27. 
New York: 


Closing. 
Brooklyn Rapid Transit............ccccces . 39% 
Consolidated Gas... ... cc ccc ccc ee cc cece 18934 
General ElectriC.......essssssecsesssssesooo 158 
Kings County ElectriC.......sssessesseccse. 183 
Manhattan Elevated........ssessssesssosooo 141% 
Metropolitan Street Railway............... 114% 
New York & New Jersey Telephone.......... 137 
Westinghouse Manufacturing Company...... 180 


At the annual meeting of the Interborough Rapid Transit Com- 
pany stockholders, retiring directors were reelected. 

The stockholders of the Kings County Electric Light and Power 
Company at their annual meeting, held February 22, elected the 
following directors for the ensuing year: A. M. Young, W. F. 
Sheehan, William Berri, Edward A. Leslie, Seth L. Keeney, Hugh 


J. Grant, Charles Cooper, Horace C. Duval, Walter Ferguson, 
Bernard Gallagher, A. N. Brady, N. F. Brady and Thomas E. Murray. 
Boston z Closing 
American Telephone and Telegraph......... 120% 
Edison Electric Illuminating............... 230 
Massachusetts Ellectric..........ccccccccces 72 
New England Telephone.......ss.ssssseses.s 118 
Western Telephone and Telegraph preferred. 77 
Philadelphia: Closing. 
Electric Company of America............6. T56 
Electric Storage Battery common........... 52 
Electric Storage Battery preferred.......... 52 
Philadelphia Electric........... cc cece cv cees 5% 
Union “Traction <csis sek ods ha sete edoddiea os 4714 
United Gas Improvement...............00. 82% 
Chicago : Closing 
Chicago Telephone................ccccccees 118 
Chicago Edison Light..................00- 150 
Metropolitan Elevated preferred............ 45 
National Carbon common................0. 27 
National Carbon preferred............ce0. . 97 
Union Traction............06. sesccsvessees -D 
Union Traction preferred.......s.ssssesssos.s 30 


The annual report of the National Carbon Company for the year 
ending January 31, 1904, shows net earnings of $736,441, compared 
with $594,372 the previous year. The increase was $142,069, or about 
24 per cent. The surplus, after deducting dividends, etc., amounts 
to $141,012, as against $22,734 for the year preceding. The assets of 
the company amount to $10,471,879, and its liabilities to $10,172,320, 
leaving a surplus of $299,559. The following have been elected 
directors of the company: John S. Bartlett, N. C. Cotabish, J. S. 
Crider, D. D. Dickey, H. E. Hackenberg, Hugh H. Hamill, Webb C. 
Hayes, Myron T. Herrick, James Parmelee and John P. Wilson. 

South Side Elevated directors have declared the regular quar- 
terly dividend of 1 per cent, payable March 31. Books close March 
21 and reopen April 1. 
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ELECTRIC LIGHTING. 


PARIS, KY.—The Paris Electric Light Company will shortly be- 
gin the work of rewiring the city. 


DES MOINES, IOWA—A $40,000 electric light plant will be 
erected at the army post this summer. 


GREENFIBLD, ILL.—John L. Solomon has sold the electric 
plant here to Arthur Solomon, of Pawnee. 


MONTICELLO, WIS.—A municipal lighting plant may be estab- 
lished here. E. L. Babler is said to be promoting the plan. 


FOREST GROVE, ORE.—E. W. Haines has completed his electric 
light plant, and the city streets are now lighted electrically. 


SHREVEPORT, LA.—F. R. Hodges has asked the council for a 
franchise permitting him to erect a lighting system in the city. 


BAST LAKE, ALA.—The town council is considering the matter 
of issuing bonds for the purpose of erecting an electric light plant. 


BALDWINSVILLE, N. Y.—The Seneca River Power Company 
announces that the new arc lights for the improved lighting system 
of the village will be in operation on April 1. 


SALT LAKE CITY, UTAH—Elias Jones has been awarded a con- 
tract for erecting a new power-house for the Utah Light and Power 
Company at the mouth of American Fork cafion. 


HARRISBURG, PA.—Twenty 2,000-candle-power arc lights have 
been placed in the Philadelphia & Reading yards at Rutherford by 
the Harrisburg Light, Heat and Power Company. 


PHILADELPHIA, PA.—The bureau of health will shortly invite 
estimates for the erection of a power-house, to cost $125,000, for the 
new municipal hospital on the Macalester farm, in the thirty-third 
ward. 


PITTSTON, PA.—The contract for building the Lehigh Valley’s 
electric and steam power plant at Sayre has been awarded to James 
Stewart & Company, of Pittsburg. The building will be of brick and 
iron, 140 by 240 feet. 


ETNA, CAL.—Manuel Preria, of Fort Jones, has sold his electric 
light plant in that village to the Siskiyou Electric Power Company. 
This company has a plant on Fall creek, and supplies power to 
Montague and Yreka. 


GROTON, S. D.—The city council has granted a franchise for 
electric light, gas and heating plants to Herman E. Miles, of St. 
Paul. The conditions provide that the lighting plant shall be in- 
stalled and in working order in six months. 


ALBANY, N. Y.—The trustees of buildings have decided to re- 
new the contract with the local lighting company for lighting the 
capitol and other state buildings. The term of the contract is two 
years, from January 1, 1903, to January 1, 1905. 


LOS ANGELES, CAL.—The new power-house to be built by the 
Pacific Light and Power Company on the Mission road, near the 
eastern city limits, will be 98 by 81 feet, brick construction, iron 
truss roof, cement floor and thoroughly fireproof. 


SALT LAKE CITY, UTAH—A franchise has been granted to 
Harry J. Allen by the city council of Bellevue, giving Mr. Allen the 
right to operate a light and power plant in that city for fifty years. 
Work must begin within three months and be completed within a 


` year. 


NILES, OHIO—The New Castle council has ordered plans and 
specifications for the erection of a $65,000 municipal electric light 
plant, according to estimates furnished by a Pittsburg firm. The 
total cost of operation is estimated at $21,790 annually: for 300 
lights and running expenses and salaries. 


RICHMOND, IND.—The Richmond Light, Heat and Power Com- 
pany has filed a mortgage on its local property for $300,000, cover- 
ing an issue of bonds in that sum which will be sold to meet the 
cost of improvements to the local plant. The mortgage is in favor 
of the Continental Trust Company, of New York. 


SHIPPENSBURG, PA.—Arrangements are being perfected for 
the merging of the Shippensburg Gas Company and the Electric 
Light and Power Company into the Shippensburg Heat, Light and 
Power Company. The electric power will be generated by means of 
a water power two miles distant from the borough. 
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CHARLOTTE, N. C.—At a meeting of the board of directors of 
the Greensboro Electric Company, it was decided to immediately 
make many improvements to the electric and street car plant. A 
new steam turbine wheel will be installed at the power-house, the 
boiler capacity will be increased and improvements will be made in 
the rolling stock. 


HAMMOND, IND.—The South Shore Gas and Electric Company 
has succeeded to the property and business of the Hammond Illu- 
minating Company. It now supplies light to Hammond, and also 
to the manufacturing towns of East Chicago and Indian Harbor, 
and has laid down thirty-one miles of mains, besides practically re- 
building the Hammond property. 


MALONE, N. Y.—The Malone Light and Power Company is pre- 
paring to make extensive improvements to its plant as soon as prac- 
ticable, a dynamo of nearly twice the capacity of the present one — 
being one of the changes decided upon. New water-wheels will be 
put in and alterations made which will enable all of the power 
developed by the dam and falls to be utilized. 


OGDEN, IOWA—The city of Ogden, Iowa, has appointed Dow & 
Hadfield, Ames, Iowa, as its consulting engineers and authorized 
them to prepare plans and specifications for a city lighting plant. 
Specifications will be drawn up and bids received on the following: 
an electric plant of approximately 1,800 lights, a gas plant of 1,800 
red lights and a combined gas and electric plant. Plans will be on 
file at the city recorder’s office after February 26. Bids will be 
received up to noon of March 15. 


LOS ANGELES, CAL.—The Downey Electric Light and Power 
Company has been granted a franchise to use certain streets and 
highways in and around the village of Downey for the erection of a 
system of lines and conduits for the transmission of electric light 
and power. The life of the franchise is thirty years, and work on 
the plant must be commenced within six months and finished in 
three years. After March 15, 1909, the company is to pay the county 
three per cent of the gross receipts. 


PITTSBURG, PA.—The mayor has approved the ordinance au- 
thorizing the award of a public lighting contract for one year. The 
bill permits the expenditure of $400,000, but the appropriation pend- 
ing in the common council is only $350,000. It is said this will 
likely be increased. The Allegheny County Light Company is now 
furnishing the light at the same rates charged under the contract 
that expired at the end of 1903. Bids were received for a new four- 
year contract, but the action of the council in ordering a contract 
for but one year makes necessary a new advertisement for bids. 


NIAGARA FALLS, N. Y.—In their eighteenth annual report, the 
commissioners of the Niagara Falls Queen Victoria Park Commission 
state that the Canadian Niagara Power Company has prosecuted 
with great energy its various works with a view to the completion 
of the first instalment of its output within the time limit, July 1, 
1904, but the commissioners recommend that the government grant 
the company a six months’ extension of the time limit. If granted 
this extension the company agrees that the initial output of power 
on January 1, 1905, shall be 50,000 horse-power instead of 20,000, 
which the agreement provided should be ready by July 1, 1904. The 
company also agrees to complete by January the whole of the work 
in connection with the intakes, etc., so as to provide water connec- 
tions for the development of the full amount of power authorized, 
namely, 100,000 horse-power. 


PENDLETON, ORE.—The Washington & Oregon Power Company 
has filed notice of appropriation of water from the south fork of the 
Walla Walla river, in the Blue mountains, for the purpose of secur- 
ing power for an electric plant with which it intends to furnish 
electricity for lighting purposes in Walla Walla, Pendleton and in- 
termediate towns. This company is owned by the Northwest Gas 
and Electric Light Company, which now owns the electric plants in 
both Pendleton and Walla Walla, and is preparing to install plants 
in the intermediate towns. The capital stock is $400,000. The head- 
gate of the pipe line is located about fourteen miles east of Weston, 
and will carry the water a distance of six miles and drop it over a 
spur of the Blue mountains, giving a fall of 200 feet. Here a reser- 
voir and power plant will be established. Isaac W. Anderson, pres- 
ident of both companies, says that in time an electric railway will 
be built between Walla Walla and Pendleton and run by power gen- 
erated from this plant in the Blue mountains. The primary cost of 
the piping of the water and construction of the power plant is esti- 
mated at from $250,000 to $300,000. 


March 5, 1904 


ELECTRIC RAILWAYS. 


BALTIMORE, MD.—During the present year a trolley railway 
will be built connecting Middletown, Del., Warwick and Frederick- 
town, Md. 


WASHINGTON, D. C.—Frank Gould, the owner of the street car 
system in Richmond, is said to be considering the matter of extend- 
ing the lines to this city by way of Ashland and Fredericksburg. 


MONONGAHELA, PA.—At a meeting of the directors of the 
Monongahela City, Ellsworth & Washington Street Railway Com- 
pany it was decided to accept the franchise offered the company by 
the city council. 


BRISTOL, VA.—Citizens of Russell County, Va., are considering 
a plan to construct an electric line from Cleveland to Bristol via 
Abingdon, Va. The distance is about fifty miles, and the road would, 
it is said, prove a great convenience. 


ROCHESTER, N. Y.—At a special meeting of the Rochester 
Railway Company it was voted to increase the capital stock of the 
company $500,000, to pay for proposed extensions and betterments. 
The present capital of the company jis $5,000,000. 


INDIANAPOLIS, IND.—The Canton, Ill., council has granted an 
electric railway franchise of forty-nine years to the Illinois Central 
Electric Railway Company. U. G. Oredorff, William Hanlon, R. F. 
Henkle and M. W. Rafferty represented the company. 


MALONE, N. Y.—Arrangements are being made to convert the 
New York & Ottawa Railroad into an electric road the coming sum- 
mer. The line extends from Ottawa to Tupper Lake, and is about 
120 miles long. Power will be secured at Ottawa, Cornwall and 
Massena Springs. 


TUSCUMBIA, ALA.—The Sheffield company, which is building 
the electric street railway between Tuscumbia, Sheffield and Flor- 
ence, and in addition a waterworks system and electric light plant 
for the three cities, is pushing the work rapidly, and hopes to have 
the complete system in operation in about sixty days. 


SPRINGVIEW, NEB.—Steps have been taken for the organiza- 
tion of the proposed company to build an electric line from this city 
to Newport. At a meeting of interested parties it was estimated 
that $150,000 could be raised among the citizens of the two towns. 
The remaining $150,000 of the proposed $300,000 capitalization will 
be raised by floating bonds. ` 


INDIANAPOLIS, IND.—G. A. Madden, of Kingman, has pro- 
moted an electric road from Covington to Rockville, which will be 
financed by eastern capital. The proposed route is from Covington 
through Coal Creek, Kingman, and into Rockville. The head- 
quarters and power station will be in Kingman, and it is proposed 
to build the road this year. 


TAYLORVILLE, ILL.—The directors of the American Traction 
Company, which will construct an interurban railway system in 
Christian County, have decided to increase the capital stock of the 
company from $200,000 to $1,000,000. The directors are John B. 
Colegrove, Ernest Hoover, Clyde Sattley, E. W. Vollintine, W. A. 
Powel, John Dacy, H. J. Magner and C. A. Rhodes. 


PENN YAN, N. Y.—The surveys of the proposed electric railroad 
to start from Hornellsville and run to Hammondsport, thence skirt- 
ing the western shore of lake Keuka, through the towns of Pultemey 
and Jerusalem to Branchport, there to connect with the Penn Yan, 
Keuka Park & Branchport Electric Railroad, have been completed. 
The complete road will be 46.8 miles in length, and the route is 
considered easy and safe. 


BATAVIA, N. Y.—The Buffalo & Depew Railroad Company has 
filed with the county clerk the franchises which it secured from the 
towns of Darien, Pembroke, Batavia, Stafford and Le Roy. These 
acceptances and franchises give the trolley company the right of 
way from the edge of Erie to the southern edge of Monroe County. 
There is every indication that the work of building the road will be 
rushed at the opening of spring. 


KNOXVILLE, TENN.—The Knoxville Traction Company and 
Knoxville Electric Light and Power Company have passed from the 
control of the Railway and Lights Company of America, to Ford, 
Bacon & Davis, of New York. C. H. Harvey, general manager of 
both the old companies, was elected president of the two new com- 
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panies. Large improvements are promised in the way of new cars, 
increased power-house, trackage, etc. 


FINDLAY, OH1O—The organization of the Forest, Findlay & 
Marion Electric Railway has been completed and the right of way 
over the greater part of the route secured. The road, which will 
operate between the cities of Forest, Findlay and Marion, will be 
fifty-four miles in length, and will take in the villages of Mount 
Blanchard, Marseilles, Scottown and Houcktown. It is expected 
that work will be completed within a year, the cost being estimated 
at $1,500,000. 


HARRISBURG, ILL.—At a special meeting of the board of super- 
visors a franchise was granted to the Illinois & Kentucky Railroad 
Company, of Chicago, to locate, construct and operate an electric 
railroad over the highways in Saline County. The company pro- 
poses to run a line from this city to Marion, in Williamson County, 
another branch from this city to the Ohio river in Hardin County, 
and a line from Carrier Mills to Eldorado. J. T. Hanrahin and A. 
M. McConaughey, of Chicago, representing the railroad company, 
say they will begin work as soon as the frost is out of the ground. 


PITTSBURG, PA.—Pittsburg capitalists, headed by J. W. Boileau 
and W. S. Ravenscroft; will build a new trolley line from Franklin 
to Butler, a distance of fifty-three miles. When the new line between 
Pittsburg and Butler is completed this spring, the proposed system 
will connect Franklin direct with Pittsburg by electric railway. A 
charter has been applied for and the company will be capitalized at 
about $400,000. The new line will run through Grove City, Slippery 
Rock, Sandy Lake, Stoneboro, Jackson Center, Polk, Prospect, 
Portersville, West Liberty and several other small towns. Applica- 
tion for franchises in the towns the line is proposed to run through 
have been made by the incorporators and some of these have been 
granted. When all are assured, the company will purchase the rights 
of way and begin at once the construction of the system. 


NEW INCORPORATIONS. 
EAST ST. LOUIS, ILL.—Corn Belt Traction Company. $205,000. 


STONINGTON, CT.—Westerly Railway and Lighting Company. 
$400,000. 


EGG HARBOR CITY, N. J.—The Egg Harbor City Telephone 
Company. $10,000. 


MILWAUKEE, WIS.—Baraboo Telephone Company. 
from $30,000 to $50,000. 


SPRINGFIELD, ILL.—The Harrisonville Telephone Company. 
Increased from $20,000 to $30,000. 


DES MOINES, IOWA—Ellsworth Mutual Telephone Company. 
$10,000. Incorporators: J. H. Sparboe and M. H. Brinton. 


INDIANAPOLIS, IND.—Cynthianne Telephone Company. $3,000. 
Incorporators: G. Cannaday, W. J. Helms and G. Burke. 


ALBANY, N. Y.—Kelsey Telephone Company. $2,000. Directors: 
G. A. Webster, J. H. Alexander and Lucius Huntington, Kelsey. 


VELPEN, IND.—Velpen Home Telephone Company. $500. In- 
corporators: L. R. Broadwell, W. R. Relsey and G. M. Greene. 


NORBORNE, MO.—Norborne Telephone Company. $15,000. In- 
corporators: N. P. Evans, Newlan Conkling, D. A. Mansur and 
others. 


ALBANY, N. Y.—Launt Hollow Telephone Company. $500. In- 
corporators: Ralph J. Andrews, Edward Signor and J. L. Wana- 
macher. 


JERSEY CITY, N. J.—United Light and Traction Company. $300,- 
000. incorporators: M. Leon Berry, Norman Grey, Wilfred B. 
Wolcott. 


STANDBERRY, MO.—Standberry Electric Light Company. $25,- 
000. Incorporators: James T. Norman, Alvin C. Frosbie and Thomas 
D. Hussey. 


MOUNT PLEASANT, [OWA—Mount Pleasant Telephone Com- 
pany. $5,000. Incorporators: E. B. Jones, J. M. Bennett, M. 
Gallagher, J. A. McGlenn and C. H. McMillen. 


COLUMBUS, OHIO—The Findlay, Forest & Marion Railway Com- 
pany. To construct an electric line from Findlay to Marion. In- 
corporators: Claude Meeker, Walter B. Beebe, Harry E. Armbruster, 
M. B. Earnhart and W. A. Morrison, 
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INDUSTRIAL ITEMS. 


LINTON & SOUTHWICK, Worcester, Mass., is sending out bulle- 
tins Nos. 103, 105, 106 and catalogue “C,” illustrative and descriptive 
of the line of switches which it manufactures. Bulletins and cata- 
logue will be sent on request. 


THE UNION ELECTRIC COMPANY, Baltimore, Md., is an- 
pouncing that its plant was not injured in the recent fire, and is 
prepared to take contracts for wiring installations in accordance 
with the new city regulations. 


THE CONSOLIDATED RAILWAY ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY, New York city, N. Y., is announcing 
the removal of its offices to the Hanover Bank Building, Nassau and 
Pine streets, New York city, N. Y. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., describes in bulletin No. 81 the installation of chloride 
accumulators for the San Francisco, Oakland & San Jose Railway 
Company. Bulletin will be sent on request. 


THE H. O. S. ENGINEERING COMPANY, 88 Warren street, 
New York city, N. Y., has sent out a leafiet in which is listed a few 
“H.O.S.” panel-board cabinets and covers. Other sizes than those 
in leaflet are made to order. Leaflet will be sent on request. 


THE CANCOS MANUFACTURING COMPANY, 146 North Second 
street, Philadelphia, Pa., is sending out a souvenir in the form of a 
folder containing poetry in connection with “Black Squadron” pack- 
ing, which it manufactures. This folder will be sent on request. 


L. SCHUTTE & COMPANY has been incorporated, and will con- 
tinue business, with increased facilities, and with the same staff, at 
the old address, Twelfth and Thompson streets, Philadelphia, Pa., 
under the name of Schutte & Koerting Company, engineer and 
machinist. 


THE ELECTRIC APPLIANCH COMPANY, Chicago, has just 
issued a folder picturing and describing the “Greenwood” safety 
wire guard for which it is selling agent. The company claims this 
guard to have many features of value to the electric light man and 
contractor. 


THE CRESCENT COMPANY, Omaha Building, Chicago, reports 
a gratifying increase in orders for “Crescent” soldering sticks. 
Notwithstanding the fact that this has been on the market but little 
over a year, it has already become very popular among users of 
soldering sticks. 


THE BUFFALO FORGE COMPANY, Buffalo, N. Y., is issuing two 
new catalogues which it has just had printed. One illustrative and 
descriptive of the “Buffalo” steel-plate planing mill exhausters and 
the other of the “Buffalo” centrifugal pumps. These two catalogues 
will be sent on request. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., and 136 Liberty street, New York city, N. Y., has 
issued its new catalogue No. 4, dated January 1, 1904, together with 
discount sheet. Catalogue and discount sheet will be sent on re- 
quest to those who have not already received them. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., is sending out an interesting catalogue, 
illustrative and descriptive of “Westinghouse” auxiliary apparatus 
for railway equipments. The company is also issuing circular No. 
1061, in which is listed and described “Westinghouse” automobile 
charging outfits. Catalogue and circular will be sent on request. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, New 
York city, N. Y., and Chicago, Ill., is sending out a reduced price list 
covering National Electric Code rubber-covered wire, “Circular 
Loom” or “Flexduct,” “9171” receptacles, fuse plugs and incan- 
descent lamps. It also announces that a number of new articles 
not listed in catalogue No. 14 are ready. Pamphlets of new articles 
and reduced price list will be sent on request. 


FRANCIS B. CARLETON, M. D., Lauderdale Building, Provi- 
dence, R. I., is supplying central stations and electrical installa- 
tions in general with an emergency medical chest, for use in case 
of an employé becoming injured through electric shock. A number 
of companies have already ordered these emergency outfits, and 
Dr. Carleton will be pleased to communicate with any one desirous 
of securing complete information on this subject. 
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THE STANDARD TOOL COMPANY, Cleveland, Ohio, is dis- 
tributing a handsome wall calendar and pad. The company is the 
manufacturer of reamers, taps, milling cutters and twist drills. 
Underneath the pad of the calendar, on the heavy back, there is 
printed a ready reference table of machine and hand taps, pipe 
taps and machine screw taps. The inverse side of the calendar 
back contains tables of sizes of twist drills from one-half inch to 
No. 80, with decimal equivalents, cutting speeds for milling cutters, 
cutting speeds for shaper, planer and lathe tools, dimensions of 
reamers for standard sockets, standard socket sizes and standard 
threads. 


THE H. W. JOHNS-MANVILLE COMPANY, whose New York 
office is located at 100 William street, held a convention February 
15 to 20, 1904, of the branch managers, department managers and 
salesmen of the company. The delegates first met in Hartford, Ct., 
where they were guests of the Johns-Pratt company. The object of 
the convention was to bring all branches of the company into closer 
touch with each other and to give an opportunity for a discussion of 
the various lines manufactured by the company. The delegates to 
the convention assembled at the company’s New York office, Thurs- 
day, February 18, and the remainder of the programme was carried 
out in New York. 


THE NATIONAL CONDUIT AND CABLE COMPANY, 41 Park 
Row, New York city, N. Y., manufacturer of bare copper wire, 
weatherproof and lead-covered wire and cables, is issuing an inter- 
esting leaflet entitled “Copper Gossip.” This leaflet contains in- 
formation as to the general business outlook, the copper market 
situation, London copper market, New York and London copper 
prices, imports of copper in 1903, and exports of copper during 
January, 1904. The company is also sending out a photograph of 
its works at Hastings-on-Hudson, N. Y., and on the back of the 
photograph it quotes price on three-braid weatherproof wire. Leaf- 
let and photograph will be sent on request. 


THE NERNST LAMP COMPANY has appointed Mr. G. E. Ben- 
nett to act as district sales manager of its Buffalo district office, 
recently established at 17 West Mohawk street. These quarters 
will include an office, showroom, exhibition room and stockroom, 
with a complete stock of lamps and supplies to meet the require- 
ments of the trade in this territory. The company has recently 
closed contracts for the installation of 165 Nernst lamps in the 
Washington National Bank Building and seventy-five lamps for the 
Pittsburg Supply Company, at Pittsburg, Pa. It has also succeeded 
in securing the adoption of Nernst lamps by the municipal electric 
light plant of Silverton, Col., in competition with enclosed arc 
lamps. 

THE LAIDLAW-DUNN-GORDON COMPANY, New York city, 
N. Y., announces that in pamphlet L-26-A, just issued, is described 
the Cincinnati air and gas compressors. These machines are of 
medium and small sizes, the steam ends being equipped with plain 
slide valves and Meyer valve gears and the air end with poppet 
valves. One of the compressors is of entirely new type, in that the 
air cylinders are provided both with mechanically moved valves and 
with poppet valves, all points in the compression cycle being deter- 
mined by the mechanically moved valves, with the exception of the 
opening of the exhaust, which is determined by the poppet valves. 
This pamphlet, which is of convenient pocket size, will be sent on 
request. 


THE ELECTRICAL TESTING LABORATORIES, formerly 
known as the Lamp Testing Bureau, have taken possession of their 
new quarters at 14-16 East End avenue, New York city, and are 
now prepared to undertake many kinds of electrical and photo- 
metrical tests. All of the apparatus formerly installed at 14 Jay 
street has been set up in the new laboratories, as also several new 
instruments which add much to their facilities. The equipment of 
these laboratories is most liberal and thoroughly up to date, while 
the technical staff consists of trained specialists and expert assis- 
tants. Tests made by the Electrical Testing Laboratories may be 
relied upon as being highly accurate and altogether satisfactory as 
to methods and thoroughness. All tests are treated with the strict- 
est confidence, the data and reports being considered the property 
of the customer for whom the test is made, and are not available 
for the use of others. Tests are carried out with absolute im- 
partiality, without favor to any one and with the single object of 
accurately determining facts as they exist for the information of 
him who pays for the work. 
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ELECTRIC POWER IN MINES. 

The increasing use of electric power in mining has been re- 
ferred to recently, but it seems worth while to make a note of the 
attention which this application is receiving just at this time. 
In the present issue of the ELECTRICAL Review there are two 
contributions on this subject—one describing some typical Ger- 
man mining installations, and the other giving a summary of 
the report prepared for the British home office on the use of elec- 
tricity in coal mines. 

Motor-Driven Pumps. 

In the first contribution, Mr. 
number of important German applications of the electric motor 
to mining work. These systems are, for the most part, operated 
by polyphase machinery, and the motors have been found thor- 
oughly reliable under the conditions obtaining in and about 
mines. The use of motors for pumping in mines is not new. 
The ease with which the power may be transmitted electrically 
to the point of utilization gives the electrically operated pumps 
a flexibility which no other system possesses. The same is true 
of the ventilating apparatus, though, in this case, the conditions 
to be contended with are not as severe. 


Emile Guarini describes a 


Electric Winding Engines. 

A newer application, and one which necessarily has come 
into use more slowly than electric pumping or ventilation, is the 
electrical driving of winding engines. The winding engine is 
usually located at the surface of the ground, and there is there- 
fore not as great a necessity for an efficient and flexible trans- 
mission. Then, too, mining engineers are familiar with the 
steam operated winding engines, and it is only natural that they 
should be slow in discarding a well-tried system for a new one, 
even though the advocates of the new promise much better re- 
sults without a sacrifice in reliability. Large winding engines 
have been operated by electric motors for some time, and, we 
believe, have in every case demonstrated their trustworthiness. 


Comparison of Electricity and Steam. 
A comparison made by M. Guarini of electric and steam 


operated systems is very favorable to the former, both as re- 
gards operating expenses and the cost of installation. These 
figures are, of course, only applicable to conditions obtaining in 
Europe. It is possible that European engineers are a little 
ahead of us in the application of electricity to certain lines of 
mining work, as conditions are rather different in this country. 
Electric mine locomotives and electric coal-cutting machinery 
are familiar enough over here. 


British Report on Electricity in Mines. 

The report of the British home department on the use of 
electricity in mines is very important to the English companies. 
This report is quite full in some respects, yet lacks in others. 
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On some points the recommendations are specific, and on others 
a wide choice is left, without any recommendation as to the 
safer class of machinery. The report will, however, help to 
standardize English practice, and the recommendations are con- 
servative and, in the main, in agreement with the best practice. 


THE BLOWING OF THE FUSE. 
Although attention has been called repeatedly to the fact 
that when the fuse on an electric car blows, it is not an indica- 
tion of danger, it takes a long time and many repetitions to 


impress this fact upon the riding public. Only recently a 


panic, produced by this cause, called forth the following excel- 
lent editorial from our esteemed contemporary, the New York 
Times: 

Again the usual and harmless accident of the blowing of a 
fuse on an electric surface car has resulted in a senseless panic 
with more or less serious injury to those involved who were least 
able to protect themselves. 

How soon will people who habitually ride in cars learn from 
experience that the flash which accompanies the blowing of a 
fuse is all there is of the accident, except the subsequent pushing 
of the “dead” car back to the depot by the one which follows it? 
There is a glare of bluish-white light, and then as the blast cap- 
tain would say, it is “all over.” Even if the car takes fire, its 
construction is such that before any one could be injured a load 
of cripples could make the sidewalk in safety and comfort. 

The fuse in car equipment is, in fact, what the deacon who 
built the wonderful one-horse shay sought to avoid. It is the 
“weakes’ place.” When the current reaches a volume or in- 
tensity which might be dangerous, the fuse “blows.” For this 
purpose it is provided, serving the function of a safety valve 
in a steam boiler. It means instant safety and absolute free- 
dom from other danger than that created by the mad rush of 
cowardly men and hysterical women for the doors—a danger 
which those escape who keep their seats. Perhaps the iteration 
and reiteration of this elementary fact in electrodynamics may 
ultimately make an impression upon the public mind. If not, we 
shall have to wait until the beneficent operation of the law of 
the survival of the fittest shall have eliminated those who 
start panics by rushing shrieking for the doors the moment the 
one thing happens which means that nothing more can happen. 

Editorials of this kind will do more to avert accidents on 
electric cars than any number of technical discussions or sharp 
criticisms of the railway companies. We do not mean to say 
that where the company is to blame, either for carelessness of 
its employés or for operating unsafe cars, this should be over- 
looked ; though editorial criticisms of such nature unfortunately 
tend to make the riding public more nervous, and, therefore, 


more apt to go into a panic. We all of us have a wholesome 
dread of electricity, but the public can not learn too soon that 
the electric car is an exceedingly safe type of vehicle when 
properly operated. As our contemporary remarks, “even if the 
(surface) car takes fire, its construction is such that before any 
one could be injured a load of cripples could make the sidewalk 
in safety and comfort’; and the same should be true of the 
elevated trains, for there should be ample time, in case of one 
car taking fire, to transfer the passengers to the others and to 
detach the burning car. To do this, it is necessary, of course, 
that the employés should not lose their heads, and it is the 


business of the operating company to see that it has such men. 
These facts can not be stated too often, and when they are 
fully appreciated we may expect a marked diminution in the 
number of electric car accidents. 
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THE PRESENT CONDITION OF RADIOACTIVE SCIENCE. 

It is seldom that a discovery so purely scientific as that of 
radioactivity has awakened and held the interest of the lay mind 
as persistently as has that of radium. This is, perhaps, partly 
due to the lively interest shown in this new field by the scien- 
tific world, which usually receives and discusses new discoveries 
rather as a matter of course. But these new phenomena, with 
their apparent paradoxes and surprises, disturbed the usual 
scientific calm and started so many skilful investigators to work 
that it is difficult, even for those who make it a point to follow 
the science, to keep informed in regard to the latest develop- 
ment. There is no doubt, also, that the popularity of “radium” 
has been fostered by the unwarrantable deductions which have 
been drawn by those not fully informed of all the facts. Radium 
has been hailed on the one hand as a source of unlimited power 
and on the other as a cure for all diseases, and its use has been 
suggested for about everything between these extremes. 


Misuse of Term “ Radiam.” 

The term “radium,” by the way, is being rather misused. 
The radioactive substances which one sees exhibited are not 
radium, but the salts of this element, and they should be called 
by the proper term. To call them “radium” is just as incorrect 
as it would be to call sugar “carbon.” 


The Process of Disintegration. 

Those who are interested in radioactivity will find in the 
concluding article of a serial on radioactivity published in the 
London Electrician by Mr. Frederick Soddy, a summary 
of the present condition of this science. It will be remembered 
that radioactivity is now supposed—by one school of physicists, 
at least—to be brought about by the disintegration of the atoms 
of radium or the other elements having this property. This dis- 
integration apparently takes place in stages, each stage occur- 
ring abruptly, the character of the change in the different stages 
being different for the several substances. There exist during 
these intermediate stages transition forms differing both from 
the primary and final result. Thus, for thorium the first transi- 
tion form to be produced is thorium X, which is distinguished 
from the thorium itself by differences in the chemical properties. 
The next stage produces the thorium emanation, in which a 
volatile substance is set free. The third and last stage produces 
a substance not volatile. In the case of radium, a gaseous ema- 
nation is set free during the first stage of disintegration, and 
this changes into a non-volatile matter. In uranium only one 
intermediate form is known. 


The Radioactive Effects. 

During these disintegrations three actions may be distin- 
guished. Tlhese are designated by the three radiations, the 
wo, Band y. The « radiations are supposed to consist of small 
particles of matter having sizes of the order of the hydrogen 
atom, which are shot off from the material at velocities at times 
as high as 20,000 miles a second. Since the radioactive sub- 
stances have atomic weights over 200 that of hydrogen, a number 
of these particles might be lost by an atom without materially 


affecting its atomic weight. The £ radiations are supposed to 
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be particles much smaller than the « particles, and are thrown 
off with much greater velocity, in some cases approaching the 
velocity of light. The y radiations are not supposed to be par- 
ticles of matter, but real etheric vibrations similar to Rentgen 
rays or light, except that they are far more penetrating. Thus, 
as the heavy radium or thorium atom disintegrates, it throws 
off particles about the size of hydrogen atoms—that is to say, 
weighing about one-two-hundredth of the atom. It may throw 
off particles in size about one-seven-hundredth that of the hydro- 
gen atom, and, in throwing off the latter, the invisible light waves 
are set up. 


Other Phenomena. 

These views have naturally encountered strong opposition, 
though they seem to offer the best explanation of what takes 
But the whole story has not been told. According to 
the electron theory, atoms are made up of groups of electrons, 


place. 


the latter being the small unit charges of negative electricity. 
One would expect, then, that the « rays, which represent the 
positive charges, and the 8 or negative charges would be pro- 
duced in equivalent quantities; but this is not found to be the 


case. In the first stage of disintegration the x particles only 


are set free. And, furthermore, it appears that, although the 


atom may throw off a positive charge, the residual matter may re- 
main positive. It would seem that there must be some energy 


changes going on which have not yet been determined. 


Is All Matter Slowly Dying ? 

Another interesting side of this subject is the explanation of 
how it happens that these unstable compounds have persisted 
through the ages until to-day. These changes are taking place 
with extreme slowness, and it is even possible that the radioactive 
materials themselves are intermediate stages in the disintegra- 
tion of a primal element. On the other hand, it may be that all 
matter is passing through this process of disintegration, is living 
its life, though the change, as compared with that of the radio- 
active materials, is so slow as not to be detectable. Aa shown 
above, an atom might lose particles without the change in atomic 
weight being detectable. ‘The change may be so slow that the 
electrical effects are not measurable, and the products can not 
accumulate in sufficient quantities to be detected by chemical 
means. 


THE DISPERSION OF FOGS. 

Not long since attention was called to the suggestion of 
Sir Oliver Lodge, that fogs might be dispersed by means of 
electric discharges into the atmosphere at high voltages. Tests 
which he had made were successful, though the area affected was 
quite limited, and it is doubtful whether hia process could be 
carried out on a sufficiently large scale to make it of great value. 


Use of Ozone. 

This idea is brought to mind again by the work of two Ger- 
mans, Richarz and Schenck, who have found a striking analogy 
between radioactivity and the behavior of ozone. Freshly pre- 
pared ozone has the power of causing condensation in a steam 


jet. Now, ozone is a gaa which can be made easily in large 
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quantities, and it might be possible to make use of its power 
to disperse fogs. The ozone could be set free at various points, 
and would rapidly disperse itself through the fog. Just what 
effect would be secured can not be said. It may be that the 
condensing effect is too slight to be of any practical value. 
However, further investigation of this property should be made, 
with a view to determining how long its power persists, and what 
quantity of ozone is required to keep a certain volume of air 
The experiments could be conducted easily at some of 
the ozone water sterilizing plants which are now in operation. 


clear. 


THE RETURN OF THE FAN MOTOR. 

About this time of the year the electrical supply houses begin 
to lay in a stock of fan motors, which a little later will be put 
te work throughout the whole of the country, keeping the air in 
offices and dwellings cool and fresh. The fan motor has been a 
great favorite since its introduction, and has lost nothing in 
popularity through familiarity. In fact, it is becoming more 
and more indispensable in the office, where it frequently retains 
its place throughout the year. There are many occasions, even 
during the severest winter, when it is pleasant to put our old 
friend to work for a little while and stir up and renew the 
air in a busy room. 

Perhaps a word of advice to those who intend purchasing 
fan motors some time during the coming season will not be 
amiss: this is, get your motor early. Frequently some of the 
most oppressive days, and those on which a fan motor is most 
appreciated, are the first really warm days. Later on in the 
summer, when we are a little more hardened to the weather, we 
are less affected by a close, hot day. It pays in comfort to get 
your motor soon and have it put in place to be ready at any 
moment for stirring up and refreshing the air in the room. 
And another point should not be forgotten: place the motor 
where it will do the most good—that is, where it will draw in 
fresh air from the outside and drive the warm, stale air out of 
the room. 


— $$ 


COPPER. 
Copper is such an important metal in the electrical arts 
It is 
indispensable in the form of alloys, as brasses and bronzes, 


that we are apt to overlook its use in other industries. 


but even unmixed with other metals, its high ductility and con- 
ductivity for heat make it of great value to the steam locomo- 
tive designer, who uses it in the construction of the firebox. 
The problem before the locomotive designer is to secure the 
greatest evaporation with the least heating surface and with 
the best economy of coal possible. He therefore uses copper 
for his firebox walls, because of its high conductivity, and be- 
cause it is less affected by changes in temperature when stoking 
than is iron. 

Copper is also frequently used in constructing pipes. When 
in a pure condition it corrodes slowly. It is one of the easiest 
metals to deposit electrolytically, so that electrotypers would be 
at a loss without it; and it is used to cover the bottoms of wooden 
ships, because its salts are poisonous to marine growths. In 
all of these applications some property of copper entirely sepa- 
rate from its high electrical conductivity is turned to account. 
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The Electrical Mining Installations of the Helios Electrical Company. 


HE application of electricity in ex- 
ploiting mines is one of the im- 
portant problems of electrotechnics, 

and the Hélios Company, of Cologne, Ger- 
many, has taken an active part in its 
solution. It has endeavored, by appropri- 
ate and practical construction, to respond, 
under all conditions, to the particular 
exigencies of mining exploitation, and has 
met with an ever-increasing success. It 
has created in various localities installa- 
tions having the qualities necessary to ex- 
cite the confidence and interest of those 
who are occupied in the exploitation of 
mines. 

The greater number of the mining in- 
stallations of the Hélios Company are al- 
ternating systems, a choice dictated by the 
ease of transmission and of transforma- 
tion which this system presents. These 
qualities are particularly advantageous in 
mines, where the points of utilization are 
generally some distance from the gener- 
ating station. The special conditions which 
are found in mines necessitate the use of 
enclosed motors. __ 

To transform the current from high 
tension to low tension the company haa 
adopted the core type of transformer, and 
by dividing the primary and secondary 
coils into sections, and alternating them, 
avoids magnetic leakage. ‘These trans- 
formers may be used simultaneously for 
both lamps and motors. Under normal 
load the temperature rise is not more than 
forty-five degrees above that of the sur- 
rounding air. 

The types of application which at this 
time particularly occupy the attention of 
this company are pumping, ventilation, 
winding gear, and work on the surface. 

For large pumping installations the 
Hélios Company prefers a motor directly 
connected to a high-speed or so-called “ex- 
press” pump. Different makes of pumps 
are employed, such as the Ehrhardt & 
Sehmer, the Bergmann and the Riedler. 

The pumps of the first and last-named 
companies are peculiar. The Ehrhardt & 
Sehmer pumps are marked by special me- 
chanical construction. The bearings are 
cast with the base, the latter having wells 
in which the oil is collected after having 
been used for lubrication. A small pump, 
fixed laterally to the base, circulates the 
oil through 8 piping system, which dia- 
tributes it to the different points to be 
lubricated, and in this way maintains a 
positive and continuous circulation. The 
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pump is of the single-acting piston type. 
The valves operate vertically, and are ar- 
ranged in such a way as to be removable 
successively. The valve seats are held in 
place by a lateral screw. The plunger pis- 
tons are connected directly to the con- 
necting rods, without the use of piston 
rods. Special means for lubricating the 
packing has been adopted. A Mollerup 
press forces the grease into channels cut 
in the rear of the gland, and keeps the 
packing perfectly lubricated. 

The efficiency of the Ehrhardt & Seh- 
mer pumps is practically ninety-four per 
cent. Normally there are but two bear- 
ings. For pumps of small output a single 
crank and one frame on one side of the 
motor have been adopted, while for pumps 
of large power there are always two bear- 
ings and one frame on each side of the 
motor. To secure the most uniform con- 
ditions possible each frame carries a 


double-acting pump, one piston plunger 


being driven directly from the cross-head, 
and another at right angles to the first, 
driven also from the cross-head by two 
lateral rods, in such a manner that there 
are two strokes of the piston for each revo- 
lution of the motor. 

The Riedler pump is driven directly by 
a motor, and is characterized by having 
its suction valves concentric with the 
plunger. This valve consists of a single 
metallic ring covered with wood, leather 
or hard rubber. The seat of the plunger 
is maintained in place by rods which, at 
the same time, guide the valve and sup- 
port its weight. Pressure screws passing 
through the cover maintain the guides. 
The guides serve also to limit the lifting 
of the valve, and for that end they are 
provided with a rubber stop. As the 
valve is not loaded with springs, and its 
weight is supported by the guides, it offers 
no resistance to the passage of water. It 
remains open throughout the whole period 
of suction, and it is then moved by at- 
tachment to the plunger head, which closes 
it at the moment the crank passes the 
dead point. In order to avoid injury to 
the valve, the attachment is covered with 
rubber. To remove the valve it is neces- 
sary to take off the cover, then the guides, 
next the head of the plunger, and finally 
the valve and seat. The discharge valve 
is formed of rings, fitted as the preceding. 
These rings are loaded with rubber 
springs maintained by a cap. The seat 
is held by the case, which serves at the 


same time as the joint of the bell. In 
order to remove the valve, it is necessary 
to take off the bell and the sheath. 

There is nothing particular to say 
about the ventilators, except that, con- 
trary to the practice of others, the Hélios 
Company drives directly even the large 
principal ventilators which are ordinarily 
driven by means of belts. In the de- 
scription of installations an instance will 
be noted where a ventilator having a di- 
ameter of four metres is driven directly 
by a 400-horse-power motor. 

The winding machines installed by the 
Hélios Company consist generally of two 
drums two metres in diameter, covered 
with oak for a space of eight to ten centi- 
metres. On the axle of each drum is 
applied a brake operated by foot. On the 
shaft of the gears acte another brake oper- 
ated by an electromagnet which is auto- 
matic. This device consists of an electro- 
magnet placed in the motor circuit, and 
attracting the armature whenever current 
flows. The armature then frees the brake. 
Should the current be interrupted, the 
armature is no longer attracted, and the 
drum is stopped. The starting and con- 
trol of the speed of the motor are effected 
by means of controllers similar to those 
used on electric cars. 

Passing now from general considera- 
tions, it would be well to take up in par- 
ticular the installations made by the 
Hélios Company, which will show better 
than all comments the value and origi- 
nality which these electrical mining in- 
stallations present. 

Perhaps one of the most recent of these 
installations—it dates from 1902—is that 
which has been made at the Gneisenau 
mine, near Dortmund, and which ie used 
principally for draining. The system is 
three-phase at 2,500 volts, 3,000 alterna- 
tions per minute. It includes two dyna- 
mos (Fig. 1) driven by steam, and each 
giving 625 kilowatte. There are two trans- 
forming groups for excitation and light- 
ing by continuous currents. The first 
group is rated at fifty kilowatts, and the 
second at thirty-eight. There is, in addi- 
tion, a continuous-current dynamo of 
thirty-eight kilowatts for excitation. 

An underground installation for drain- 
ing includes two Ehrhardt & Sehmer 
double-acting pumps. They have two suc- 
tion chambers, four discharge chambers, 
and one discharge chamber common to 
both pumps. They are placed at a depth 
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of 380 metres, and draw water from three 
to four metres below them. The output 
at sixty-one turns per minute is 5.3 cubic 
metres. The diameter of the rotor of the 
motor is 3.6 metres, and the length axially 
is 0.61 metre. It can be started by a 
special generator or by current taken from 
the main line. For the latter case it is 
provided with an oil starting device, slip 
rings, and a mechanism for short-circuit- 
ing them and lifting the brushes. The 
stator is made in four parts, and was 
wound in the mine. The rotor consists 
of two parts. Numerous air channels have 
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is put into service by an oil-cooled starter, 
which throws resistance into the rotor cir- 
cuits. This starting device consists of a 
series of contacts arranged around a ver- 
tical shaft, upon which fixed brushes press. 
It resembles a commutator with air in- 
sulation. The resistances are formed of 
circles of nickel arsenate, placed in an oil 
bath. As the brushes are fixed, the re- 
sistance is varied by revolving the vertical 
shaft. This also keeps the oil in circu- 
lation. 

The total efficiency of the installation 
is 68.6 per cent. Drainage has been pro- 
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which acts as a flywheel, the motor being 
a three-phase asynchronous machine, op- 
erating at 200 turns per minute, at 6,000 
alternations. This motor develops from 
430 to 500 horse-power, and is fed di- 
rectly at 2,000 volts. The stator consists 
of a carcass of cast iron, formed in two 
parts. Its extreme diameter is 2.68 
metres, the maximum length, ninety-one 
centimetres, and the air gap is 1.75 milli- 
metres. 

The rotor has a definite winding and is 
fitted with slip rings and a device for 
short-circuiting the windings and lifting 
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Fie, 1.—SHowine Two 625-KrLowatt Dynamos, DRIVEN BY STEAM ENGINES, AT THE GNEISENAU MINE, NEAR DORTMUND. 


been left in the iron for cooling purposes. 
As mentioned above, the motor may be 
started directly from a generator by short- 
circuiting the motor slip rings and con- 
necting the primary leads to one of the 
dynamos which is not in operation. Upon 
starting the latter the motor turns with 
it and runs up to full speed with the 
generator. This method is simple and 
does not require any brushes on the motor, 
but has the inconvenience of necessitating 
the preliminary stoppage of a generator 
and calls for a double distributing line, 
one for lighting and the other for the 
motor. In the second method the motor 


vided for a depth of 450 metres, and 
should, at any time, that maximum be 
attained, the steam engines will develop 
their maximum of 800 horse-power. 

Quite recent also is the installation, 
with Riedler pumps, which was shown at 
the pavilion of the Gutehoffnungshiitte, 
Oberhausen, at the Diisseldorf exposition. 
The pump operates at 200 revolutions per 
minute, raising 2.5 cubic metres of water 
per minute to a height of 600 metres. The 
diameter of the plunger is 18.5 centi- 
metres, and the travel is twenty-five centi- 
metres. A flanged coupling connects 
rigidly the shaft of the pump to the rotor, 


the brushes. It is fitted with self-oiling 
bearings, and requires but little attention. 
The air compressor of the pump is driven 
through gearing by an eight-horse-power 
three-phase motor operating at 960 revo- 
lutions per minute, under a tension of 110 
volts. Its starter, as well as the measur- 
ing apparatus and switches, are placed in 
an iron distributing case. The ammeter, 
voltmeter and the various controlling 
handles are arranged on a multiple switch- 
board placed at the extremity of this case. 
Liquid resistance is used for starting, and 
there are two iron electrodes which plunge 
into a solution of soda after the main 
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switch is thrown. The motor absorbs fifty 
amperes at starting. When the electrodes 
have reached the bottom of the solution, 
they are automatically short-circuited, and 
then the windings of the rotor are short- 
circuited and the brushes lifted from the 
slip rings. The operation requires about 
one minute. At full load the power-factor 
of the motor is 0.83, and its efficiency 1s 
ninety-three per cent. 

The installation made at the Rheinelde 
mine furnishes a new proof that electro- 
technics can solve the most difficult prob- 
lems. The problem here was the sinking 
of the fourth level of the Rheinelde No. 
2, without interfering with the operation 
of the existing hoisting system. 

It was impossible to use a mechanical 
installation set up in the building at the 
opening of the mine, nor could use be 
made of steam engines or compressed-air 
machinery set up in the pit. There re- 
mained, then, electricity, and the Hélios 
Company was put in charge of the work. 
The station was placed at the opening 
and consists of a steam engine of 600 
horse-power, driving, by means of a belt, 
a continuous-current compound-wound 
dynamo of forty-four kilowatts. Prefer- 
ence was given to continuous current at 
a tension of 500 volts, because the distance 
of the point of utilization was such that 
it could be used economically. The fall 
in voltage of the dynamo winding is com- 
pensated for by the compound winding, 
so that the voltage remains constant at 
the point of utilization. The continuous- 
current motors have also the advantages 
of requiring less current than three-phase 
motors, and of weighing less. Finally, 
continuous currents were preferred be- 
cause they develop a large turning effort 
at the moment of starting. 

The winding engine is placed at the 
third level, at a depth of 354 metres. It 
consists of two drums, two metres in di- 
ameter and eighty-five centimetres long, 
provided with a coating of oak wood eighty 
centimetres long, grooved to receive the 
cable. On the axle of each of the drums 
is a grooved cylinder for the band brake, 
which is operated by foot. The transmis- 
sion shaft which drives the drums is also 
provided with a cylindrical brake, which 
can be put in action electromagnetically. 
Each of these brakes can arrest the ma- 
chines instantly. 

As mentioned above, the motor is a con- 
tinuous-current machine and develops 
normally forty and one-half horse-power, 
but this output can be doubled. It was 
constructed by the Hélios Company, while 
the mechanical part of the winding ma- 
chine was built by the firm of Wolff, of 
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Essen. The motor has four poles and is 
open. No shifting of the brushes is neces- 
sary with a change of load in order to 
avoid sparking, and, further, the location 
is such that the motor is well protected 
and not exposed to deterioration. 


Fie. 2.—SHowinG ENCLOSED Motor, DRIVING 
HEADING PUMP. 


The operation of the electric brake is 
simple. The magnet winding is placed 
in the motor circuit and attracts the arma- 
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tor allows it to be run in either direction 
at various speeds. The controller is pro- 
vided with magnetic blow-outs, a precau- 
tion which is of importance, since the 
contacts are made at least fifty times an 
hour, and there would otherwise be rapid 
deterioration. The generator drives, in 
addition to the winding machine, a head- 
ing pump. Electrical control is advanta- 
geous, since there is no piping for steam 
or compressed air, no waste of energy, and 
prolonged operation for months without 
inspection is possible. Enclosed motors 
may be used in damp and dirty places. A 
motor of this type is used for the head- 
ing pump, as shown in Fig. 2. It weighs 
hut 600 kilogrammes, and develops con- 
stantly nine horse-power, but this can be 
increased to twenty. Carbon brushes are 
used, in a fixed position. Inspection and 
oiling are necessary only every three or 
four months. The pump was furnished 
by the firm of Paschke & Company, of 
Freiburg. It raises 500 litres of water 
per minute to a height of fifty metres. 
This installation has been in operation 
since 1899, and has at all times given 
entire satisfaction under all conditions. 
An example of ventilating equipment of 
the Hélios Company is that installed at 
the Germania II coal mine. The ventila- 
tor has a diameter of four metres, and is 
directly coupled to a 400-horse-power 


Fie. 3. SHowrmsa Two THREE-PHAse 300-KILOWATT GENERATORS AT THE COAL-WASHING 
PLANT, SCHARNHORST MINE. 


ture whenever the motor is thrown on the 
circuit. This frees the hoisting drum. 
Should the motor be thrown out of cir- 
cuit, either intentionally or by accident, 
the brake is at once applied to the drum. 


The controlling apparatus for the mo- 


three-phase motor, taking current at 2,000 
volts and operating at first at 190 and 
later at 238 revolutions per minute. 

A coal-washing installation, driven elec- 
trically, has been installed at the Scharn- 
horst coal mine. Here there is also a 
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power station containing provisionally two 
three-phase 300-kilowatt generators re- 
volving at 500 revolutions per minute and 
generating at 500 volts (Fig. 3). The 
main pump, the centrifugal pump, the 
waste pump, the screens, the crusher and 
the elevator are all driven by three-phase 
induction motors of from 10 to 100 horse- 
power. There are, in addition, eight other 
motors used for separation and ventilating 
the building. 

The installation at the Germania I mine 
is important. It consists of a draining 
pump and a winding engine. The pump 
is of the “express” type, of the Bergmann 
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raising and lowering men and material a 
distance of 450 metres. It will have a 
single skip, which will be balanced by a 
counterweight. ‘The useful load will be 
1,800 kilogrammes, and the speed three 
metres per second. For lowering, the use- 
ful weight can be increased to 3,500 kilo- 
grammes. The skip and accessories weigh 
2,000 kilogrammes. The cars, empty, 
weigh 800 kilogrammes; the cables, 1,286 
kilogrammes, and the counterweight, 2,- 
800 kilogrammes. In order to lift 1,800 
kilogrammes 200 effective horse-power is 
required, falling at the end of the lift 
to forty horse-power. 
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ty centimetres. Each machine, at a press- 
ure of eight atmospheres and a speed of 
125 revolutions per minute, develops 500 
effective horse-power. Directly coupled to 
the shaft of the flywheel of each engine 
is a three-phase generator operating at a 
tension of from 2,080 to 2,300 volts, and 
developing 300 horse-power. Excitation 
is secured by means of two transforming 
groups, one held as a reserve. Each group 
consists of a shunt dynamo running at 
750 revolutions per minute, generating 
at 125 volts and rated at seventeen kilo- 
watts. Each is coupled directly by a belt 
to a twenty-horse-power three-phase mo- 


. 


Fic. 4.—SHowine THreEe-Paase, 160-Horse-PowERr, 2,200-VoLT MoToR, MOUNTED DIRECTLY ON 


system, and the output at 100 turns per 
minute is three cubic metres per minute 
raised 160 metres. This is driven by means 
of a three-phase 160-horse-power 2,200- 
volt motor, mounted directly on the axle 
of the pump and is shown in Fig. 4. 

The winding engine is placed in a ven- 
tilating shaft. The mechanical part was 
furnished by the Bernburger Machine 
Manufacturing Company, of Bernburg, 
and is shown in Fig. 5. The digging of 
the shaft not having been completed, the 
machine was used for this work. When 
the shaft is completed it will serve for 


Although a steam winding gear was 
available, electrical control was decided 
upon in place of steam, in order to avoid 
the expense of transporting coal. Fur- 
ther, there already existed a three-phase 
ventilating motor, and the conductors 
could be used to supply other motors up 
to an aggregate output of 150 horse-power. 

The power station consists of two hori- 
zontal compound steam engines with Coll- 
mann valves, having low-pressure cylin- 
ders seventy centimetres in diameter, and 
high-pressure cylinders forty-five centi- 
metres in diameter, with a stroke of nine- 
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tor running at the same speed, and sup- 
plied at 120 volts. The motor-starting 
resistance is placed in the rotor. 

For transforming current for lighting, 
for the motors driving the exciters, and 
for very small motors, there are six single- 
phase transformers and three-phase trans- 
formers with an aggregate output of 298 
kilowatts at 2,200 volts primary pressure, 
and 220 or 110 volts secondary pressure, 
fifty cycles per second. 

The hoisting engine shown in Fig. 5 
consists of a fixed drum and a movable 
drum. The diameter of each is 3.6 metres, 


390 


and its length is 1.4 metres. On the end 
of each shaft is a grooved cylinder 3.6 
metres in diameter and thirteen centi- 
metres wide, consisting of many pieces 
bolted in such a way as to be easily re- 
placed. The brake operates by means of 
two wooden shoes acting on the sides of 
these cylinders. 

The drum shaft is of cast steel thirty 
centimetres in diameter, and rests on large 
bearings. Between the two drums a gear 
is fixed on the shaft, which is four metres 
in diameter and has 144 teeth. This en- 
gages with a gear 67.2 centimetres in di- 
ameter and containing twenty-four teeth. 
A second pair of gears is placed in a 
case of sheet iron filled with oil. The 
gear, which is connected directly to a mo- 
tor, is 41.6 centimetres in diameter and 
has twenty-six teeth, while the second gear 
is 2.08 metres in diameter and has 130 
teeth. By virtue of this transmission, 
the drum shaft has a speed of only sixteen 
revolutions per minute. The motor, 
which is in front of the drum, to the left, 
is a three-phase induction machine with 
twelve poles. It is rated at 120 horse- 
power at a speed of 485 revolutions per 
minute, and its output can be doubled. 
It is fed directly with current at 2,000 
volts. High-tension windings were placed 
only on the stator, the voltage in the rotor 
being but 500. The rotor is furnished 
with slip rings, to allow starting resist- 
ance to be introduced. This not only in- 
creases the starting torque, but decreases 
the starting current and raises the power- 
factor, although it causes some loss, due 
to the resistance. The starting resistance 
is composed of coils of wire. 

The motor may be operated right-hand- 
edly or left-handedly and its speed varied 
by means of a lever. Braking is effected 
by two independent brakes, each acting 
upon a grooved cylinder. The operating 
brake is actuated by compressed air and 
is controlled by hand by means of a lever 
and an auxiliary motor. This brake con- 
sists of two cylinders placed side by side, 
one for air and the other for oil. Each 
position of the lever corresponds to a defi- 
nite braking pressure on the shoes. The 
brake can be maintained in any position 
and disengaged entirely or lightly at will. 
Compressed air is furnished by a small 
compressor, under a pressure of six atmos- 
pheres. This is driven by a small three- 
phase five-horse-power motor, operating at 
110 volts. 

The safety brake is completely inde- 
pendent of the operating brake. It is 
controlled by a pedal, or even automat- 
ically. Automatic braking takes place 
when the cage passes the upper station, 


‘by means of a hand-wheel. 
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and is brought about by means of. a 
mechanism which disengages a counter- 
weight on the brake. Release of the brake 
—that is to say, lifting of the weight— 
is accomplished by means of a vertical 
shaft on the left of the operator, turned 
Simultane- 
ously with disengaging the braking 
weight, the reversing lever is automatically 
thrown to the zero position, so that the 
throwing of the brakes stops the motor 
at the same instant. Further, in order 
to start, this lever can not be moved until 
the brake is released. This connection be- 
tween the operating lever and the brake is 
necessary in order to avoid accidents to 
the motor. 

Two parts of the winding engine are 
mounted on a foundation plate made up 
of a number of parts bolted together. The 
switchboard is placed in the machine 
room, and contains the usual apparatus— 
fuses, circuit-breakers, etc. In the rear of 
this is the transformer, and the operator 
has under his eyes a wattmeter supported 
on a column. ; 

At full load the efficiency of the motor 
is ninety-two per cent, and the power- 
factor is 0.9. The total efficiency should 
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that taken at normal speed, thus securing 
electrical braking of the motor, and, at 
the same time, returning energy to the 
supply system. This is a distinct advan- 
tage secured by electrically driven wind- 
ing engines. In this way the motor does 
not exceed the normal speed. Toward the 
end of the descent the motor is cut out of 
circuit and the air brake is applied. 

One of the greatest advantages of elec- 
trical operation of winding machines is 
their simplicity. The consumption of oil 
is reduced to a minimum, and a single 
mechanic suffices for inspection. In its 
provisional use for sinking shafts, the 
great ease and smoothness of hoisting are 
appreciated, as from this point of view 
this class of apparatus surpasses all steam- 
driven hoisting engines. l 

The quantity of steam taken by the 
engines in the generating station is ten 
kilogrammes per indicated horse-power 
per hour. As the efficiency is eighty-five 
per cent, the consumption of steam is in- 
creased per horse-power-hour to twelve 
kilogrammes. The efficiency of the dy- 
namos is ninety-two per cent, that of the 
circuit is ninety-two per cent, and that of 
the hoisting machines is seventy-two per 
cent, making a total efficiency in round 
figures of sixty per cent. The consump- 
tion of steam per useful horse-power-hour 
is, therefore, twenty kilogrammes. Allow- 
ing for safety twenty-five per cent, the 
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be seventy-two per cent when the installa- 
tion is completed. 

To raise a load, the machinist first dis- 
engages the operating brake, then throws 
the controlling lever. At the end of the 


hoist he returns the controlling lever to 
the zero l ry throwing the brakes 
easily. If these do not respond suff- 
ciently, he disengages the safety brake by 
means of a pedal. To descend, he first 
disengages the brake, then passes a current 
through the motor almost equivalent to 


consumption of steam for each effective 
horse-power per hour of this hoisting ma- 
chine is twenty-five kilogrammes. After 
completing the shaft, the useful load of 
the motor will be 1,000 kilogrammes, 
which will equal about 100 horse-power. 
The motor was calculated for 1,800 kilo- 
grammes of useful load, but even then it 
will not be fully loaded. Under this con- 
dition an increase of ten per cent should 
be allowed for in steam, so that the con- 
sumption will be about 2,800 kilogrammes 
per hour. Under the same conditions, a 
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steam hoisting equipment would require 
about 4,500 kilogrammes per hour, so that 
the economy in favor of electricity is 
thirty-eight per cent. To produce this 
quantity of steam per hour, 240 kilo- 
grammes of coal are necessary. The in- 
crease in coal due to a steam equipment 
representing about three francs per hour, 
and the annual saving in coal effected by 
electricity would be 10,750 francs (§$2,- 
150). 

Furthermore, to evaporate 5,000 kilo- 
grammes of steam per hour necessitates 
300 square metres of heating surface, say, 
three boilers costing 45,000 francs ($9,- 
000). These would require the services 
of two men. On the other hand, the 
production of steam necessary for the 
electrical power-house can be secured from 
two boilers, and would require but one 
man, thus effecting a saving of fifty per 
cent in labor. The saving in coal and 
labor—putting labor at four francs per 
day—will amount to 12,500 francs ($2,- 
500) per year. If the station under con- 
sideration were operated with boilers 
heated with gas, the expense of fuel would 
be suppressed and part of that for labor, 
so that the economy would be further in- 
creased. 

The cost of the installation does not 
diminish this favorable result indicated 
above. ‘This expense is 37,500 francs 
($7,500) in all, amounting, with the 
cable, to 47,500 francs ($9,500). A steam 
winding engine, including the boilers, 
would cost, under the same conditions, 
80,000 francs ($16,000). The difference 
in favor of electricity is then 32,500 francs 
($6,500). A part of the cost of the gen- 
erating station should be charged to the 
winding engine. This part is easily com- 
pensated for by this 32,500 francs saved. 
The result in the case considered shows 
that the expense of an electrically operated 
winding engine is not greater than it 
would have been for the steam equipment, 
while the performance is very much bet- 
ter. - 
This installation shows, in a general 
way, that it is easy to install an electrical 
winding engine in ventilating shafts where 
an electrical ventilator is already provid- 
ed; that the cost of this installation will 
not be greater than that of a steam ma- 
chine, and that the cost of operation will 
be small. 

It is possible to obtain similar results 
when using electrical winding for digging 
galleries, the figures to be taken into con- 
sideration being almost the same; and the 
cost of coal for the steam installation is 
further increased by the difficulty of sup- 
plying it at the work. 

Besides the installations described, the 
Hélios Company has carried out many 
others, large and small, to describe which 
‘would increase considerably the length of 
this article. Sufficient has been said to 
show that the mining work of the Hélios 
Company is large, important and inter- 
esting. In this field, as in many others, 
this companv is possibly the first on the 
Continent as regards the practicability of 
its installations and the incessant efforts 
put forth toward perfection. 
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The Civil Engineers and the 
Carnegie Gift. 

The American Society of Civil Engi- 
neers, through a ballot vote taken recently, 
has decided not to join with the other 
national engineering bodies of the coun- 
try in accepting Mr. Andrew Carnegie’s 
gift of $1,500,000 for an engineering home 
in New York city. There were 1,134 votes 
against acceptance, and 662 for acceptance, 
or a majority of 472 against the plan. 

Following the library dinner of the 


` American Institute of Electrical Engi- 


neers, held in February of last year, Mr. 
Carnegie gave $1,000,000 to the four prin- 
cipal national engineering societies—the 
American Society of Civil Engineers, the 
American Society of Mechanical Engi- 
neers, the American Institute of Mining 
Engineers and the American Institute of 
Electrical Engineers. There was also in- 
cluded the Engineers’ Club, a social or- 
ganization, the members of which are also 
members of the other engineering societies. 
This money was to be devoted to the erec- 
tion of a building, or buildings, where all 
of these bodies could be properly housed. 
Up to the present time there has been 
about $600,000 spent in acquiring the 
most convenient sites for the location of 
this union building. Within a short time 
three of the engineering bodies and the 
Engineers’ Club decided to accept this 
gift, the civil engineers being the only 
ones not deciding immediately. When 
plans were more fully formulated, it was 
seen that the building would have to ac- 
commodate at least 12,000 members, if 
the present rate of growth were only 
partially kept up. Mr. Carnegie then sub- 
scribed an additional $500,000, making 
his total subscription $1,500,000. The 
ultimate adjustment of this matter, now 
that the civils have decided to stay out of 
the union, will be watched with the deep- 
est interest by engineers throughout the 


world. 
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The Meeting of the Michigan Inde- 
pendent Telephone Association. 


At the meeting of the Michigan Inde- 
pendent Telephone Association, held in 
Grand Rapids, Mich., on February 25 
and 26, the following officers were elected : 
president, F. B. Fisher, Grand Rapids; 
vice-president, R. B. McPherson, Howell ; 
secretary, C. F. Brown, Alma; treasurer, 
R. F. Johnson, Saginaw. 

Other members of the executive com- 
mittee are William Robertson, Muskegon ; 
W. O. Hunt, Adrian; J. Robertson, Ben- 
ton Harbor; A. E. Palmer, Kalkaska; 
W. E. Wing, Grass Lake. 
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Analogies between Radioactivity and 
the Behavior of Ozone. 

A brief account is given in Nature of 
some recent work by Herren Richarz and 
Schenck, of the Prussian Academy, which 
directs attention to the striking analogies 
between radioactivity and the behavior of 
ozone. Freshly prepared ozone, and ozone 
that has been decomposed by deozonizers, 
have the power of causing condensation 
in a steam jet and imparting conductivity 
to the air in a similar manner to those 
metallic salts which emit Becquerel radia- 
tions. Photographic effects have also been 
observed, ‘but the ozone does not act upon 
all the fluorescent screens. It causes 
hexagonal zine blende to fluoresce, but it 
does not affect zinc oxide. This is re- 
garded as evidence that massive ions are 
produced, comparable to the X-rays of 
radium. Platinum that has been in con- 
tact with ozone exhibits reduced radio- 
activity. It is suggested that the slight 
conductivity normally observed in the 
atmosphere, and certain of the effects pro- 
duced by radioactive bodies, may perhaps 
be due to the formation and decomposi- 
tion of ozone or hydrogen peroxide. 


_ The Faraday Society. 

A meeting of the Faraday Society— 
which is the English association devoted 
to the interests of electrochemistry and 
electrometallurgy—was held on February 
2, when an abstract of a paper by Mr. 
S. O. Cowper-Coles, entitled “Notes on 
the Welding of Aluminum,” was read 
and discussed. The operation consists 
simply in bringing the aluminum to a 
point of fusion by means of a benzine 
flame, and then forcing the two parts 
together. The surface coating, which con- 
sists largely of the oxide, is squeezed out, 
the metal flows together and forms a com- 
plete weld. TE 

A paper bv Mr. M. Hollard, entitled 
“Some Applications of the Theory of Elec- 


trolysis to the\Separation of Metals from 
One Another,” was also read. This paper 
appeared in full in the issue of the ELEC- 
TRICAL REVIEW of Februarv 27. 


Action of Radium Bromide on the 
Electrical Resistance 
of Bismuth. 

M. R. Piellot has examined the action 
of radium bromide upon a spiral of bis- 
muth. He found that the radiations di- 
minish the electrical resistance of bis- 
muth. The effect is constant and instan- 


taneous, and varies with the distance of 
the active material from the surface of 
the bismuth. Interposing a screen be- 
tween the salt and the bismuth eliminates 
the effect. 
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THE GAS ENGINE FOR CENTRAL STA- 
TION SERVICE.! 


BY RALPH D. MERSHON. 


It has been my pleasure recently to 
make an investigation of the state of the 
gas engine art. The investigation was 
made not so much with reference to the 
matter of design as to the general engi- 
neering aspect of the gas engine question 
—as to what had been and could be ac- 
complished by means of this form of prime 
mover. It was undertaken in order to 
make a report relative to the use of gas 
engines in large central stations, and in 
the course of it most of the large gas in- 
stallations in this country and abroad 
were visited, as were also the large manu- 
factories of gas engines. 

One could not at first thought con- 
sider the gas engine as being a hot air en- 
gine, but that is what it is. You are no 
doubt familiar in a general way with the 
work which has been done in the past, 
especially by John Ericsson, in the en- 
deavor to make the hot air engine a suc- 
cess, and of the failure to do so in large 
sizes. ‘The difference between the gas en- 
gine and the hot air engine lies in the 
manner of applying the heat to air which 
forms the working fluid of the engine, 
and as a result the very things which made 
the hot air engine a failure make the gas 
engine a success. In the hot air engine 
the working fluid is heated by a furnace, 
and this is where the main difficulty lies. 
Air is a poor conductor of heat and does 
not absorb heat rapidly, even by convec- 
tion. It is very difficult, therefore, to 
heat air rapidly in the furnace, and the 
high temperatures necessary in the fur- 
nace itself in order to achieve any measure 
of success result in rapid deterioration. 
In addition, because of the comparatively 
low temperature which can he attained in 
the air, hot air engines are necessarily 
very bulky, which besides its other dis- 
advantages results in low mechanical effi- 
ciency. In the gas engine, however, the 
furnace is the cylinder of the engine itself. 
The working fluid, the air, is first inti- 
mately mixed with the fuel, the gas, and 
combustion is made to take place in the 
cylinder of the engine. The result is that 
instead of having to get heat into the air 
by conduction or convection the heat itself 
is generated in the air, so that the gen- 
eration and distribution of the heat are 
coincident, and independent of the con- 
ductivity of the air itself. The low heat 
conductivity of air becomes in this case 
an advantage instead of a disadvantage in 


1 Read before the New York Electrical Society, Feb- 
ruary 17, 1904. Abstracted and abridged. 


ELECTRICAL REVIEW 


that it prevents the rapid escape of heat 
to the walls of the gas engine cylinder. 
Nevertheless there is a considerable escape 
and in order to keep the temperature of 
the cylinder walls down to a point which 
will allow of proper lubrication the cylin- 
der is cooled by a water jacket outside of 
it. Indeed, in large gas engines, not only 
is the cylinder cooled by water circulation 
but the pistons and exhaust valves are 
cooled in a like manner. 

(The author took up in detail the 


fundamental principles of gas engine op- - 


eration. He described at length the cycle 
of Beau de Rochas, carefully demonstrat- 
ing the utility and service of the four- 
stroke engine. He mentioned the differ- 
ent methods of igniting the explosive 
charge, and the function of compression 
in this class of machinery. The con- 
struction and operation of the two-stroke 
engine were then taken up, and the action 
of this machine carefully explained. In 
describing the action of the two-stroke 
engine, the author called particular atten- 
tion to the Oechelhauser apparatus. This 
machine has neither admission valves nor 
exhaust valves. The engine has two pis- 
tons moving in opposite directions in the 
same cylinder. The forward piston has 
a connecting rod to a crank on the main 
shaft, while the rear piston has con- 
necting rods to two cranks on the main 
shaft, on either side of the first crank 
and 180 degrees from it. In this engine 
the gas and air are thoroughly mixed be- 
fore being admitted to the cylinder, in- 
stead of being mixed during admission. 
The air and gas are compressed in a 
separate pump, driven by an extension of 
the main piston rod. The methods of 
governing gas engines, both of the two- 
stroke and four-stroke types, were taken 
up in detail and a comparison made of the 
methods of governing. These were shown 
to be by causing the engines to miss 
one or more working strokes by cutting 
down on the ignition and using a heavy 
flywheel, and that of varying the mixture 
admitted to the cylinders, at the same time 
endeavoring to keep its quality constant. 
The gas generators emploved in connec- 
tion with gas engines of various types 
were described. The chemical reactions 
taking place were explained, and particu- 
lar attention was called to the designs of 
the Julius Pintsch Company, of Berlin, 
Germany.) 

Returning again to the question of the 
engine, one of the first points which arises 
when considermg it for electrical work 
is that of the operation in parallel of di- 
rect-driven generators. With generators 
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for supplying direct current the problem 
is comparatively simple, since it depends 
principally upon the action of the govern- 
ors of the various engines and is not very 
difficult of solution. With alternators, 
however, there is a further question of 
the angular variation in the rotative ef- 
fort of the engines due to the impulses on 
the piston. Most of you are conversant 
with this problem as involved in connec- 
tion with the steam engine, but in the case 
of the gas engine the solution is not quite 
so easily arrived at. In the case of a 
single-acting four-stroke engine giving an 
impulse for only one stroke in every four, 
it is very evident that in order to obtain 
a sufficiently uniform rotative effort a 
much heavier flywheel will be required 
than in the case of an engine giving an 
impulse every stroke. In order to keep 
down the weight of the flywheel required, 
various expedients have been resorted to. 
One of these is to use in one engine a 
number of single-acting cylinders, each 
acting upon its own crank and so arranged 
as to give a rotative effort as uniform as 
possible. In order to accomplish this to 
the best advantage, as will be seen later 
on, pairs of cylinders should be arranged 
facing each other, although they are some- 
times arranged in tandem and sometimes 
side by side. We will not give much con- 
sideration to this use of single-acting 
cylinders, however, for the reason that the 
present tendency, especially in large en- 
gines, 18 to make them double-acting, and 
to arrange the cylinders in tandem in 
such a way as to produce an impulse for 
every stroke of the engine. The method 
of making the two-stroke engine double- 
acting has already been described. In it 
an impulse may be obtained at every stroke 
by means of what is in effect a single 
cylinder. But in the case of the four- 
stroke engine it is necessary, in order to 
obtain an impulse every stroke, to not 
only employ a double-acting cylinder, but 
to employ two such cylinders in tandem. 
Remembering that on each side of this 
piston there can only be one impulse for 
each four strokes, and following the cycle 
of operation for each side of the piston 
we see that in the system illustrated there 
will be two impulses for every four strokes 
and that these impulses will come one im- 
mediately after the other, so that in opera- 
tion we shall have two impulses in suc- 
cession, then two idle strokes, then two 
impulses in succession again, and so on. 
This sequence of impulses will require a 
heavier flywheel than though there were 
an impulse every other stroke, and will 
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require a considerably heavier flywheel 
than though there were an impulse every 
stroke. In order, therefore, to obtain a 
still more uniform effect, two cylinders 
are generally combined in a tandem. This 
arrangement gives an impulse every 
stroke. The present tendency of gas en- 
wine design for electrical work is toward 
the arrangement shown in the last figure, 
and in many cases two such systems as 
that shown are employed, each being con- 
nected to its own crank, the cranks being 
approximately ninety degrees apart. In 
using the term flywheel in connection 
with the question of equalizing the rotat- 
ing effort, the work must be considered as 
designating not simply the rotating masses 
of the engine, but all moving masses 
which will serve for the storage and the 
giving out again of energy. This will 
include the reciprocating parts of the en- 
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which may be given per horse-power. The 
steam turbine and steam engine have a 
certain amount of overload capacity. 
That is to say, they are capable of operat- 
ing, though at somewhat impaired eff- 
ciency, at loads considerably in excess of 
their rated output, or the output at which 
they give the best performance. The gas 
engine, however, has, properly, no over- 
load capacity. Its performance improves 
up to the point where it can not carrv 
any further load and at which any further 
loading causes it to slow down. This is 
not strictly true for engines of the_two- 
stroke type, which have a slight overload 
capacity bevond the point of best per- 
formance, but this overload capacity does 
not exceed twenty per cent of the rated 
capacity and is probably less. With the 
four-stroke engine, however, the state- 
ment as regards overloads holds. It is 
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gines, or, as it is sometimes termed, the 
reciprocating flywheel. The reciprocating 
flywheel is of even more importance in 
the double-acting gas engine of the char- 
acter described than in the steam engine, 
for the reason that in the former, because 
of the high compression employed, it is 
possible to use greater reciprocating 
masses and therefore provide for consid- 
erably greater storage of energy in them. 
By making use of the two double-act- 
ing four-stroke cylinders as described, or 
one of the double-acting two-stroke cylin- 
ders described some time previously, it is 
possible to obtain the required uniformity 
of rotative effort for the proper parallel- 
ing alternators, and the result may be ac- 
complished without excessive weight in 
the flywheel or reciprocating parts. 
The cost of the gas engine is consider- 
ably in excess of that of the steam engine, 
and as compared with the steam turbine 


the discrepancy is even greater. There is` 


a point of difference between the steam 
prime movers and the gas engine which 
further exaggerates any relative cost 


necessary, then, in purchasing gas engines 
to provide for a rated capacity approxi- 
mately equal to the overload which will 
have to be carried at any time, so that the 
comparison of prices on the basis of 
the cost per horse-power does not al- 
ways give a correct idea of the relative 
costs, because in the case of the gas en- 
gine we must provide for a greater total 
number of rated horse-power. The quoted 
prices on the gas engines in this country 
at the present time vary quite surpris- 
ingly. Depending upon the maker quot- 
ing, the prices on a _ horse-power basis 
range from sixty per cent greater than 
for a steam ‘engine to over twice the 
steam engine figures. In comparing the 
gas engine with the steam turbine prices 
we find a still greater discrepancy. In 
order to make the comparison, it is nec- 
essary to add to the cost of the gas en- 
gine the price of a suitable alternator, 
since the steam turbines are always fur- 
nished with the alternator which they 
drive. If this is done it will result in a 
cost per kilowatt of output at least twice 
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as great in the case of the gas engine as 
in the case of the steam turbine, and if 
the comparison be made on the basis of 
a suitable overload capacity, the diserep- 
ancy will be even greater. 

The cost of the gas generating plant 
for use in connection with the gas en- 
gine may be taken as being about twice 
the cost of the steam boilers necessary for 
use in connection with a steam prime 
mover. This is for a simple gas gener- 
ator and cleaning plant, without any in- 
stallation for the production of by-prod- 
ucts. 

It will be scen, therefore, that the cost 
of a gas engine plant, including the nec- 
essary gas generator, is considerably in 
excess of the cost of steam plant for the 
same service, especially if the steam prime 
movers be turbines. The cost of main- 
tenance and the figure which must be 
taken for depreciation on such plants is 
therefore correspondingly higher, and the 
cost of the attendance is also greater, 
since it requires a somewhat better class 
of men to handle a gas plant. On the 
other hand, the efficiency of the gas plant 
is very much better than that of the steam 
plant, the gas plant requiring for the same 
service about half the coal required by 
the steam engine plant and a little more 
than half that required by the steam tur- 
bine plant. 

In order to give you an idea as to the 
relative costs of electric power by the 
three types of plant, and tbe influence 
that the cost of fuel has upon the cost 
of power, I have prepared some figures for 
a steam engine plant, a steam turbine 
plant, and a gas engine plant for the 
same service. In these figures I have in- 
cluded everything properly chargeable 
against the cost of power. 

It is assumed in each case that current 
is to be supplied to a load having a load- 
factor of 0.5 and that the peak load is 
1,500 kilowatts. It is assumed that this 
load will be carried by four generators hav- 
ing a rated capacity of 400 kilowatts each 
and operating when necessary at twenty- 
five per cent overload. The generators to 
be cut in and out of service in such a way 
that the average efficiency of each unjt will 
be the same as though it ran continuously 
at seventy-five per cent of its rated ca- 
pacity. The thermal value of the coal is 
taken as 12,500 British thermal units per 
pound, and it is assumed that this coal 
will evaporate seven pounds of steam when 
burned under the boilers, and when used 
in the gas generators will produce gas 
having a total thermal value of 10,000 
British thermal units. It 1s assumed that 
a steam pressure of 150 pounds is to be 
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used and that the steam is to be super- 
heated to 150 degrees Fahrenheit above 
its normal temperature. Under these con- 
ditions the following figures for perform- 
ance are taken, being such as will be 
guaranteed by the makera of the various 
pieces of apparatus: 

Steam engine, twelve pounds per brake 
horse-power-hour. 

Steam turbine, eighteen pounds per 
kilowatt-hour. 

Gas engine, 10,000 British thermal 
units per brake horse-power-hour. 

Suitable modifications of these values 
were made to take care of the fact that 
the units are to run at seventy-five per 
cent of their rating capacity and to take 
care of condensation and auxiliaries in 
the case of the steam plants. Making use 
of these figures in connection with the 
costs necessary for such estimates, there 
were obtained the results embodied in the 
curves in Fig. 1. It is to be understood 
that these curves include everything 
properly chargeable against the cost of 
power, including interest, depreciation 
and renewals on the whole installation 
and supplies, labor and fuel. The line a 
shows the cost for a steam engine plant, b 
for a steam turbine plant, and c for a gas 
engine plant. The slope of these lines 
shows in each case the increase in power 
cost as the cost of the fuel increases. The 
point at which the line c crosses the other 
two lines shows the cost of fuel at which 
the gas engine plant is on a parity with 
the steam engine plant and the steam tur- 
bine respectively as regards the total cost 
of power. These curves give us an idea, 
therefore, of the cost of fuel at which it 
would begin to pay, under the present 
prices for apparatus, to install a gas en- 
gine plant rather than a steam plant. As 
will be seen from the curves, the gas en- 
gine plant and the steam engine are at a 
parity with coal costing about $1.85, while 
the point of equality with respect to the 
steam turbine plant is with coal at about 
$3. It is believed that these curves show 
the relative performance of such plants 
` under the condition assumed pretty fairly, 
no matter what modifications might be 
made in the estimates, since while the 
modifications might change to some extent 
the actual value for the cost of power, the 
relative value will not be much changed 
by a modification common to all of the 
plants. It should be borne in mind also 


that these figures are made on the assump- 
tion of a load having a load-factor of 0.5, 
and that for more continuous service the 
gas engine will make a much better show- 
ing. It should also be borne in mind that 
these estimates are made without refer- 
ence to any recovery of by-products, and 


ELECTRICAL REVIEW 


that such recovery would very materially 
alter the showing made. 

An inspection of these curves at the 
point where the value of the fuel is zero 
shows very plainly that if, as it has some- 
times been proposed to do, plants be in- 
stalled at coal mines for the generation 
of power, a steam turbine and not a gas 
engine plant should be used unless a plant 
for the recovery of by-products be made a 
part of the installation. 

The relative values here arrived at will 
no doubt have to be changed with the 
progress in the gas engine art. The gas 
engine equipment will become cheaper as 
its use becomes more general, and this, 
in connection with the fact that some hard 
work is being done in the endeavor to 
produce a gas turbine, makes me think 
we may look forward to a time not far 
off when gas prime movers of some sort 
will be installed instead of steam prime 
movers. 

Acknowledgments for some of the il- 
lustrations reproduced herewith from their 
literature on the subject, should be made 
to Mr. Wilhelm von Oechelhauser, gen- 
eral director of the German Continental 
Gas Company; Mr. H. Gerdes, chief en- 
sineer of Julius Pintsch, Berlin; Allis- 
Chalmers Company, Chicago, in regard to 
the Nurnberg gas engine, and Korting 
Brothers, Limited, of London. 


EUROPEAN PRACTICE IN THE CON- 
STRUCTION AND OPERATION OF 
HIGH-PRESSURE TRANSMISSION 
LINES AND I[NSULATORS.' 


BY GUIDO SEMENZA. 


In Europe, as in America, the old prac- 
tice in overhead line construction has al- 
ways been to consider the construction of 
an electric transmission line, work that 
any man could do. It was sufficient to 
erect a number of wooden poles, fix on 
them some insulators and stretch some 
wires, and everything was expected to 
work well. The line was considered the 
simplest and the easiest part of the plant. 
It is true, on the contrary, that the line 
was the part which gave the greatest trou- 
ble; but the line constructors placed the 
blame upon atmospheric disturbances. It 
was only at the time of the Paderno 
(Italy) installation in 1895, I believe, that 
new views were entertained on this prob- 
lem. 

The new way of considering the matter, 
originally due to Mr. Roethlisberger, an 
engineer of great skill in metal frame con- 
structions, was the following: An electric 
transmission line, being a structure every 
part of which has to bear certain straina, 
must come under the general head of 
engineering work, as would any similar 
structure. 

Following this principle, new solutions 

1 A paper presented at the 184th meeting of the Ameri- 


can Institute of Electrical Engineers, New York, Feb 
ruary %, 1904. Abridged. 


Vol. 44—No. 11 


and views were gradually entertained, and 
the different matters treated of in this 
paper are to be considered the result of 
a study of the subject by many engineers. 

The first question which requires con- 
sideration when a line is to be built and 
the voltage of the current has been fixed, 
is; which is the most advantageous wire 
section to be adopted ? 

The greater the weight of copper, the 
less the loss; so that by increasing the 
wire section we incur e larger outlay of 
capital and annual fixed charge in order 
to increase the possible income. But, 
while the income as a function of the 
copper loss follows a linear law of varia- 
tion, the outlay of capital follows a hyper- 
bolic law. Supposing, then, that the fol- 
lowing values are known; namely, power 
produced; cost of installation; selling 
price; operating expenses; the value of 
the copper loss which will bring a maxi- 
mum profit can be found. 

On the contrary, when the selling price 
is not fixed, the value of the copper loss 
which reduces to a minimum the annual 
cost per kilowatt utilized may be the 
quantity to be determined. 

These problems may be worked out in 
an analytical way by writing down the 
equations and solving them by the differ- 
ential calculus. But it is much better 
to draw the curves of the different ele- 
ments and compare them. 

In Europe, generally speaking, impor- 
tant lines are carried across the country 
and not alongside roads; this is done for 
obvious reasons. ‘The cross-country meth- 
od allows the building of a straight line, 
thus avoiding angles to a considerable ex- 
tent; then, again, the line is shorter. Of 
course, crossing cultivated land, as is gen- 
erally the case in Europe, the cost of build- 
ing the line is increased on account of 
the expropriations; but in the greater 
number of cases, the extra cost of purchase 
of land or of right of way is more than 
compensated by the shorter line. 

The principal reason for the adoption 
of wooden poles is the small cost of in- 
stallation. For small lines this may be 
true. Another reason is the assumption 
that wooden poles increase the insulation 
of the line; and this also is true, but 
only when the insulators are very bad. A 
close investigation, however, will lessen 
the advantages claimed for wooden poles. 

The first iron polea erected for trans- 
mission lines were very heavy. While no 
calculatidns were made for lines with 
wooden poles, it was expected that iron 
poles should stand, even with all the wires 
broken down on one side of them. This 
was an excessive requirement and not in 
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the least justified. In subsequent line 
construction the hypothesis was accepted 
that iron poles should stand with one or 
two wires broken. Lighter poles could 
then be used. It was then possible to 
increase the spans, previously limited to 
100 feet, to 200 feet, and later on to 250 
feet; and at the present time some lines 
are constructed with spans ranging from 
300 to 400 feet. 

The iron poles employed are generally 
constructed of latticework with a square 
base. They possess the same resistance in 
the direction of the line as across the 
line, and they can resist the strains in 
any direction. 

When more than two wires in a single- 
phase system, or more than three wires in 
a three-phase system are to be used, it 
may be found convenient to separate the 
wires into two lines, in order to render 
possible the repairing of wires on one 
side while the others are in circuit. In 
this case the support is formed of two 
poles placed apart and joined by cross- 
connections. On straight lines with equal 
spans, the only strain to be borne by the 
line is exerted by the wind. In this case 
it is useless to employ poles of equal re- 
sistance in all directions. A line support 
designed on these considerations is con- 
structed with two U-shaped irons, cross- 
connected with angle irons. It carries 
six wires divided into two sets, two metres, 
6.5 feet, apart. Hlaving a very wide base, 
it presenta a great resistance in the di- 
rection of the wind and a low resistance 
in the direction of the line, in which di- 
rection it is elastic and can deflect over 
sixteen inches without exceeding the limit 
of elasticity, and is called the “elastic sup- 
port.” 

ADVANTAGES. 

Wooden poles will last from two to 
ten years, according to the nature of the 
ground. The durability of iron poles can 
not be definitely stated as yet, but they 
will surely last forty years, reducing the 
depreciation to a small amount. 

Spans with iron poles may reach from 
300 to 400 feet and in exceptional cases to 
600 feet and more. 

The experience with existing lines con- 
structed with iron poles, shows that the 
expense of keeping the line in proper re- 
pair and good working condition is very 
much reduced. 

The following figures show the differ- 
ence in cost between a line constructed 
with wooden poles and a line constructed 
with iron poles, based upon European 
prices and for a three-wire line for high- 
tension transmission : 

WOODEN POLES. 


53 poles at $6.........- cc eeeeececcens $318 
3x53=159 insulators with brackets, at $1 159 
For right of land occupation, $2 per pole 106 


$583 


16 poles at $24........c cece e rece cece $384 
Concrete foundation at $9............. 
3x16=48 insulators with brackets, at $1. 48 
For right of land occupation, $2 per pole 32 


$608 
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We shall now proceed with the consid- 
eration of the best method to be pursued 
in the construction of a line, more espe- 
cially with reference to important lines. 
When the land across which the line is to 
be constructed has been decided upon, a 
careful survey is made and a map drawn, 
on which the location of each pole is 
marked, the angles and eventually the 
prescribed height of the lowest wire from 
the ground. The single supports are then 
studied and calculated. These are divid- 
ed into two classes; namely, normal and 
special. The normal supports are intend- 
ed for small angles, equal spans and nor- 
mal height. The special supports are 
those which have to meet special con- 
ditions. 

Wooden cross-arms are sometimes em- 
ployed with iron poles, in which case any 
system of pins may be used; but, in gen- 
eral, supports constructed entirely of iron 
are preferable. In this case either iron 
or steel pins are used on brackets com- 
posed of an angle iron, or even entirely 
of cast steel. 

A special cement is employed to fasten 
the insulators to these brackets, or, in the 
case of small lines, tarred rope is em- 
ployed. The best cement that can be em- 
ployed for this purpose is composed of 
ten parts of lithurge and one of glycerine, 
well mixed. ln a cemented insulator the 
pressure between pin and porcelain is 
equally distributed over a large surface; 
while with the threaded-pin system, a 
slight bending causes the insulator to 
break, as it will in this case press against 
one point of the pin. The author has 
often tested insulators cemented on 1.5- 
inch rods, and always succeeded in bend- 
ing the rods without breaking the porce- 
lain. 

When the span exceeds a certain 
length, care must be taken that the wires 
do not come in contact through their os- 
cillation due to the wind. Two or more 
wires should never be placed on the same 
level, and the adoption of cross-arms as 
practised in America is not to be followed. 

In order to reach a high economy in 
the use of iron poles, it is necessary to 
put in them only the quantity of iron that 
is absolutely necessary; and this can not 
be done without a close calculation of 
every element of the line. The author 
had the opportunity of calculating the 
poles of a line built without much pre- 
caution, and found that each pole weighed 
about 200 pounds more than was neces- 
sary. As the number of poles was 600, 
the extra weight represented a total of 
about sixty tons of metal in excesa of 
what was actually necessary. 

Glass insulators are not used in 
Europe, and the reason for this is that 
good porcelain can readily be obtained 
there. Glass is considered to have a bet- 
ter dielectric strength, but not as good 
surface insulation; moreover, glass is 
weaker against meteorological agencies, 
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the superiority of porcelain being due to 
the materials composing the glazing. 

It is the general practice to examine 
all insulators on their arrival from the 
factory and put aside such as present a 
bad appearance; such as are not glazed 
all over the surface, or have cracks, 
spots, etc. In Europe insulators may be 
obtained quite perfectly finished. It is 
considered necessary that the head and 
all external parts should be thoroughly 
glazed; to ensure this they are supported 
from the bottom in the baking process. 
_ In designing an insulator the follow- 
ing points are to be considered: dielectric 
resistance; resistance against surface arc- 
ing; mechanical strength; facility of 
cleaning; ease of construction. 

The first two points have reference to 
electrical qualities and an ideal insulator 
ought to be so proportioned that, under 
a certain voltage, it should break in both 
ways, by puncture and by surface arc- 
ing. It is well known how the resist- 
ance against puncture can be increased, 
by making the insulators of several pieces, 
introduced one piece inside the other. 
In general, the different pieces are ce- 
mented together with a kind of glazing 
in the process of manufacture and put 
on the market as single pieces. 

The author does not follow this prac- 
tice, but prefers having them furnished 
by the factory in separate pieces, for the 
following reason: when the thickness of 
the porcelain reaches a certain limit, the 
ordinary testing will not puncture a sound 
insulator. In testing an insulator made 
up of two or more pieces, one layer of 
porcelain may be cracked but is protected 
by the other layers. When the tests are 
performed on the single composing parts, 
this can not happen, and one is sure to 
have the insulators made up of sound 
parts. Moreover, each composing part 
can be better inspected and the character 
of glazing observed. Following this sug- 
gestion many factories produce’ insu- 
lators in two parts, which after test are 
put together with glycerine and litharge 
cement. Experience has demonstrated 
that it is useless to increase the number 
of component parts; up to 40,000 volts 
two parts are quite sufficient and above 
that voltage not more than three are nec- 
essary. 

The ability of an insulator to resist 
surface arcing is due to its dimensions 
and shape, the latter to be considered 
under a double aspect: 1. The protective 
action against moisture and rain. 2. The 
property of giving origin to electrostatic 
phenomena. An insulator with a very 
large petticoat on the top and only a sec- 
ond petticoat round the pin will not af- 
ford a very good protection against rain 
and moisture, as during a storm the in- 
ner petticoat will get quite wet. It is 
therefore good practice to have one or two 
intermediate petticoats, which will also 
ensure the dryness of some part of the 
surface in all kinds of weather. Care 
must, however, be taken not to put on 
too many of them, as their edges would 
come too near, thus forming a good pa 
for the arc, besides increasing the di 
culty of cleaning the insulator. 
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Reviews of 


The Selenium Cell for the Phototelephone. 

In a short review of phototelephony, 
Mr. Shelford Bidwell describes the con- 
struction of the selenium cells used by 
Riihmer. These are of the pattern pro- 
posed by the author in 1880. Two thin 
wires, serving as electrodes, are wound 
spirally very close together, but not touch- 
ing, around a cylinder of unglazed porce- 
lain, upon which a fine double screw thread 
has been formed. The surface of this 
cylinder is covered with a thin coating of 
selenium, Which is afterward crystallized. 
It is important to produce the crystalliza- 
tion in the proper way, which consists in 
raising the selenium to a temperature 
somewhat above 100 degrees centigrade, 
and letting it gradually cool down. This 
method causes a fine crystallization. If 
the selenium is melted at about 250 de- 
grees, and then cooled, the crystallization 
is coarser, and the cell is less affected, as 
regards conductivity, by changes from 
darkness to light. Riihmer, however, says 
that the coarse selenium is much more 
sensitive to small changes of illumina- 
tion, and responds to such changes more 
quickly. Jt is advantageous to enclose the 
selenium cell in an exhausted glass globe. 
The author describes the Riihmer system, 
and says that the apparatus is now being 
manufactured commercially in Germany. 
—Abstracted from Nature (London), 
February 18. 


New Telephone Equipment at the Berlin 
Exchange No. 4. 

In this brief article M. Emile Guarini 
describes the new Siemens-Schuckert 
telephone switchboard installed at the 
No. 4 exchange in Berlin. This is 
equipped with the multiple switching sys- 
tem and serves 14,000 stations. The ca- 
bles passing in from under the street to 
the basement of the building are fanned 
out on distributing boards at this point 
by means of an iron frame supporting 
vertical parallel strips of wood upon which 
are arranged double rows of terminals. 
Each pair of terminals forms the extremi- 
ties of one subscriber’s wire, and from 
this point the wires are carried up to the 
switchboard. This is of the horizontal 
table pattern, the wires being brought 
up below the table, the operators sitting 
on both sides. There are, in all, twenty- 
seven of these tables, arranged within the 
room in four groups. The services of 
162 operators are required in the day- 
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time, each operator caring for 100 sta- 
tions. At night but two operators are 
necessary, and to enable them to locate any 
calling station, each table is provided with 
an incandescent lamp which is lighted 
whenever a call is sent to that point, and 
a bell is rung at the same time. This 
board, which is one of the largest in 
Europe, was installed in a space of five 
months and seven days. It contains 1,- 
500,000 soldered joints.—Translated and 
abstracted from Electro (Brussels), Jan- 
Uary 
A 
Electrophysical Research. 

In this short review Mr. G. W. de Tun- 
zelmann sums up some of the most recent 
phenomena observed in electrophysics. 
The most salient feature at the present 
time is the tendency toward unification. 
During the early portion of the last cen- 
tury, the tendency was toward increasing 
specialization. Much data were accumu- 
lated, but general theories were compara- 
tively few. The theory of the conserva- 
tion of energy led to generalization of 
thermodynamics and to Maxwell’s exposi- 
tion of the theories of the electromagnetic 
field; but the latter’s work was not ap- 
preciated until Hertz’s experiments. The 
electro theory now promises the most 
far-reaching results. It used to be held 
that matter was something simple and 
comprehensible in comparison with the 
unknown entity called electricity. Now 
physicists have learned to regard the ocean 
of ether as the ultimate simplest entity. 
The positive and negative electrons are con- 
sidered to be the simplest kind of singular- 
ity, of differentiation from the surround- 
ing ether, that can possibly exist, and very 
possibly, not differing from one another. 
Material atoms may be regarded as com- 
plex structures built up of alternate layers 
of positive and negative electrons, and 
the external layer consists entirely of 
negative electrons. No passage of the 
electron takes place from one layer to 
another, except when the atom is under- 
going disintegration, and while the dis- 
integration of but one element has been 
demonstrated, it seems probable that this 
Every atom 
must have some maximum life period, 
which will be greater the smaller its radio- 
activity; and it seems possible that the 
insurmountable barrier which was for- 
merly supposed to exist between living 
and non-living matter is nothing more 


substantial than a dark cloud which has 
hitherto obscured our vision of the border- 
land.—Abstracted from the Electrical 
Magazine (London), January. 
a 
Unbalanced Attraction of the Rotor of 
Induction Motors. 

Several formule have been offered by 
different designers for computing the un- 
balanced attraction of the rotor of in- 
duction motors, due to eccentricity. In 
the case of this type of apparatus, the air- 
gap is kept small, in order that a fair 
power-factor may be obtained; and, for 
this reason, small errors in centering the 
rotor may unbalance considerably the 
magnetic forces. M. Jean Rey has com- 
pared the results obtained by using the 
several formule suggested, and found 
considerable variation. He then attacked 
the problem himself, and in this paper 
gives his method and the resulting formu- 


. 1 
la. T} =. — B? 
a 1is has the form F 3 zB S f(e), 


where F is the unbalanced force of attrac- 
tion, B the mean value of the inductance 
in the air-gap, S the surface of the rotor, 
and f (e) a function depending upon the 
ratio of the eccentricity to the length of 
the air-gap. A table of values for this 
is given, showing that where the ratio 
is 0.05, the value of this function is 
0.129. Where the ratio is 0.2, the func- 
tion is 0.542. Ata ratio of 0.4, the func- 
tion is 1.348. The application of thia 
formula is illustrated by two examples. 
The first case assumed is that of a 250- 
horse-power motor having two poles, and 
revolving at 1,460 turns per minute. If 
the air-gap is two millimetres, with an 
eccentricity of 0.1 millimetre, the un- 
balanced force is 250 kilogrammes. With 
an eccentricity of one millimetre, the un- 
balanced force would be 3,910 kilogram- 
mes. The other case is that of a fifty- 
horse-power motor with an air-gap of 1.4 
millimetres. With an eccentricity of ten 
per cent, the unbalanced force would be 
120 kilogrammes, and with an eccentricity 
of twenty per cent, 255 kilogrammes. 
These figures show that the unbalanced 
force due to eccentricity may be con- 
siderable, and that it should be allowed for 
in calculating the shaft and bearings of 
the motor.—Translated and abstracted 
from L’ Éclairage Electrique (Paris), 
February R0. 
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The Electrical Engineering Laboratory at 
Northampton Institute, England. 

In this description of the Northampton 
Institute, one of the important technical 
schools of England, a detailed account 
is given of the equipment of the elec- 
trical laboratory. The laboratory is situ- 
ated close to the power-house, and is 
divided into two parts, the first contain- 
ing the general equipment, and the other 
devoted to the standardizing apparatus. 
In the main laboratory all machines are 
bolted to slide rails, which, in turn, rest 
on other rails embedded in the floor. 
These machines can be moved from point 
to point, placed in any position, and im- 
mediately secured. All conductors are 
carried in ducts under the floor from the 
machines to a main mercury distribution 
board. The machines are not connected 
permanently in position, as it is desirable 
to have the students obtain some expe- 
rience in making connections; and all 
facilities are provided for doing this 
quickly, so that. there may be little time 
wasted. Each machine is fitted with a 
permanently connected ammeter and 


voltmeter, and, in most cases, with a shunt 


regulating resistance and a shunt circuit 
ammeter. Each machine is, in addition, 
provided with a special electrical speed 
indicator, consisting of a copper plate 
running between the poles of a strong per- 
manent magnet. Contacts are made at 
the centre and the circumference, and 
readings are taken on a galvanometer 
placed beside the other instruments. 
The largest machines are two ten-kilowatt 
synchronous converters, which may be 
operated singly or run in parallel. In the 
latter case they are coupled by means of 
` a magnetic clutch. The standardizing 
laboratory is fitted with Kelvin balances, 
Siemens dynamometers, potentiometers 
and other necessary apparatus. From 
this room checking circuits are carried to 
the several machine boards, and by throw- 
ing to a switch, any instrument may be 
compared with the standard at any time— 
Abstracted from Engineering (London), 
February 19. 


Electro-Capillarity. 

A study of electro-capillarity has been 
made by Herr C. Christiansen, and a sum- 
mary of his work is here given. The first 
investigation was carried out with glob- 
ules of mercury, placed within a small 
vessel and submerged in the electrode. 
These take a spherical form until a cur- 
rent is passed. At low values of the cur- 
rent, the globule is distorted into a pear 
shape, the larger end being pointed in 
the direction of the flow of current. The 
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explanation offered for this is as follows: 
a “double layer” is formed at the surface 
of the mercury when in contact with the 
electrolyte, the mercury being polarized 
positively. The distribution of this layer 
is disturbed by the passage of the current, 
resulting in a difference of surface ten- 
sion at the two sides of the globule. Upon 
an increase of current, the difference be- 
comes more marked, and the sharper end 
of the globule becomes ridged, and takes 
a mushroom shape. At the same time, 
the surface of the mercury moves against 
the flow of current, while the globule, as 
a whole, moves with it. To explain this 
it is assumed that the polarization due 
to the electrolyte, and that due to the 
passage of the current, are just balanced 
at the point where the ridge appears, and 
at this point the surface tension is a maxi- 
mum. A further increase in the current 
makes the phenomena more marked, until 
finally the globule is divided into two parts, 
which sometimes repel each other with 
considerable force. To study the transla- 
tion of mercury globules, one was placed 
in a small tube, connected to larger ves- 
sels containing the electrolyte. Current 
was passed through this, and the tube 
tilted until the force of gravity balanced 
that due to the current. Different solu- 
tions were found to cause the globule to 
move in different directions. In some 
cases the direction of translation was re- 
versed by an increase in the current. 
Falling globules were also studied, by 
allowing these to drop from a glass nozzle 
through an electrolyte in which current 
was passing. These were found to be 
deflected one way or the other, according 
to the direction of the current flow, and 
depending upon the nature of the elec- 
trolyte. Amalgams were also studied, 
the presence of other metals causing 
marked effects. Dipping a zinc rod into 
the mercury changed the direction of de- 
flection of the drops.—Abstracted from 
the Electrical Review (London), Feb- 


ruary 19. 
a 


The American River Electric Company's 
Station on the South Fork of the 
American River. 


The power plant of the American River’ 


Electric Company is located on the south 
fork of the American river, four miles 
morth of Placerville, and distant eighty 
miles from Stockton and thirty miles 
from Folsom, to both of which points sepa- 
rate lines are carried. There is also a 
short local line feeding Placerville. The 
dam is situated seven miles above the 
power-house. The water is conducted 
nearly all the way by a flume. This is 
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six feet in width and is planked at pres- 
ent four feet high, provision being made 
for increasing this to six feet. The grade 
is one foot in a thousand. There are two 
creeks flowing into the ditch two miles 
above the power-house, Which in winter 
will supply sufficient water to run the en- 
tire plant, and thus allow repairs to be 
made to the principal part of the flume 
and the dam. The maximum static head 
of water is 575 feet. The power-house i3 
constructed of concrete, and is provided 
witht a hand-operated twenty-ton crane, 
two Westinghouse three-phase, 1,500 kilo- 
watt, sixty-cycle, 2,200-volt, engine-type 
generators, directly coupled to a double 
water-wheel unit of the Pelton type, rated 
at 3,000 horse-power, and equipped with 
combination deflecting and needle-regulat- 
ing nozzles, which are controlled by type 
Q Lombard governors. The switchboard 
consists of seven panels, and is fitted with 
the usual apparatus, and, in addition, there 
is an electrical attachment enabling the 
switchboard attendant to control the 
water-wheel governors. To indicate the 
height of the water in the penstock, cur- 
rent from the low-tension circuit is passed 
through an induction coil, thence to an 
ammeter. The height of the water de- 
termines the position of the height of the 
coil, and hence the ammeter readings 
The transformers, of which there are 
seven, each rated at 625 kilowatts, raise 
the voltage from 2,200 to 60,000, 50,000, 
40,000 or 30,000. These are of the oil- 
insulated water-cooled type, and an auto- 
matic device discharges the oil outside of 
the building in case of a fire in the station. 
The lightning arresters are of the Siemens 
diverging-horn type, with choking coils on 
the station side. The high-tension switches 
are of a fused type, and consist of two 
diverging copper rods, similar to the light- 
ning arresters, and which form the ter- 
minals of the leads. The circuit is com- 
pleted by means of two knife-edge clips 
mounted on glass and coupled together 
by means of the fuse. This is operated 
by a long wooden staff. The transmission 
line ig double, and is of No. 1 B. & S. 
gauge, seven-strand bare aluminum wire, 
sct on poles 180 feet apart. The cross- 
arms are four and three-quarters and five 
and three-quarters inches by seven feet. 
The wires are arranged with six-foot cen- 


` tres, one on the pole top and two on each 


tross-arm. To protect the pins from leak- 
age, each is covered with a sheet of zinc. 
The top of the pole is bound with iron 
wire, to prevent being split by the pin.— 
Abstracted from the Journal of Elec- 
tricity, Power and Gas (San Francisco), 
February. 
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The Chesapeake & Potomac Tele- 
phone System Restored. 

When the recent fire at Baltimore de- 
stroyed the system of the Chesapeake & 
Potomac Telephone Company, it was an- 
nounced that immediate steps were being 
taken to permanently restore the main 
exchange, which was entirely destroyed. 
As our readers will probably remember, it 
vO happened that on the Saturday evening 
preceding the fire two new central offices 
had been opened. On the Sunday night 
following, when the conflagration was at 
its height, it was decided to enlarge one 
of the new offices which had been equip- 
ped tó serve about 4,000 telephones, 60 
as to serve over 12,000. Parts of a new 
board then in Washington, ready for in- 
stallation in that city, were immediately 
shipped to Baltimore, and the necessary 
cables ordered from Chicago. Within two 
weeks the equipment for 4,000 telephones 
was in place, and the telephones were 
rapidly connected. The entire installa- 
tion was completed on February 29, 
twenty-one days after the fire originated. 

The new switchboard is 135 feet in 
length and contains 160,000 jacks. In 
constructing the board, 500,000 hand- 
soldered connections were made. Thirty- 
five miles of switchboard cable, contain- 
ing 2,000 miles of wire, were used. 

One week after the fire it was decided 
by the company’s officers to retain the 
South exchange to serve subscribers in 
that part of the city below Pratt street. 
The work of altering the building to 
accommodate a larger equipment than had 
formerly been used there, and of instal- 
ling apparatus to serve 4,000 subscribers, 
was pushed rapidly. An emergency board 
was shipped from Chicago for this pur- 
pose, and the installation was completed 
February 29, and put in service on 
March 2. 

The loss of the telephone company was 
not confined to the property actually de- 
stroyed, as its cables and lines in the 
burned district were rendered useless for 
the time being. New cables have been 
made, however, and drawn into the sub- 
ways and spliced. This work was inter- 
fered with to a considerable extent by the 
wrecking gangs who were engaged in tear- 
ing down walls in the vicinity of the 
manholes where the splicers were com- 
pelled to work. The final work of cross- 
connecting, testing and clearing out is 
well under way, and it is expected that 
this will be finished by the end of this 
week. 

In carrying out its plans made at 
the beginning of the year, the company 
had just contracted for the erection of a 
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three-story building, thirty-two by eighty 
feet, for telephone use exclusively, to be 
located at Wolff and West Fayette streets. 
This, when completed, will serve east Bal- 
timore, and, meanwhile, subscribers in 
that part of the city will be connected to 
the Mount Vernon exchange. As all of 
the St. Paul telephone numbers have nec- 
essarily been changed, a new telephone 
directory has been prepared. This is now 
in press, and will soon be in the hands 
of the subscribers. None of the work 
done in the restoration of the system is 
of a temporary character. 


Examination for Assistant Electrical 
Engineers. 

The United States Civil Service Com- 
mission, Washington, D. C., announces 
that on April 6 and 7, 1904, there will be 
held an examination at various places 
throughout the United States to secure 
eligibles from which to make certification 
to fill vacancies in the position of as- 
sistant electrical engineers in the United 
States Signal Service at large, and other 
similar vacancies as they may occur; com- 
pensation to be $1,400 per annum. A list 
of the places where examinations will be 
held may be had by applying to the com- 
mission, at Washington, D. C. Applicants 
should have a good general knowledge of 
electrical science, and should be thorough- 
ly familiar with telephone, telegraph and 
cable engineering, 

nnr 
The Preservative Properties of 
Creosote. 

The excellent preservative property of 
creosote is demonstrated by the test which 
has been carried out on the French East- 
ern Railway, between Paris and Stras- 
burg. In the years 1873 to 1876 ties 


, which had been treated with this ma- 


terial were laid, each being marked with 
a nail bearing the date of laying. Last 
July a census was taken, and it was found 
that thirty-eight of these ties were still 
in service after a period of thirty years. 
On another piece of track between Paris 
and Mulhouse, 12,000 creosoted beech ties 
were laid in 1891. Twelve years after it 
was found that only twenty-four of these 
ties had been removed. 


The Effect of the Russo-Japanese 
War on Copper. 

An English contemporary states, that 
as Japan is an important copper-produc- 
ing country, the war now in progress may 
have some effect on the price of this metal, 
many of the miners being called away for 
military service. 
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FIFTH GENERAL MEETING OF THE 
AMERICAN ELECTROCHEMICAL 
SOCIETY. 


THURSDAY, FRIDAY AND SATURDAY, APRIL 


7, 8 AND 9, 1904. 


The fifth general meeting of the Ameri- 
can Electrochemical Society will be held 
at Washington, D. C., April 7, 8 and 9, 
1904. 

The meeting will be held at the Colum- 
bian University, corner Fifteenth and H 
streets, N. W. 

Thursday and Friday afternoons will 
be devoted to visits to scientific labora- 
tories, government institutions and vari- 
ous points of interest in and about Wash- 
ington. On Thursday evening the presi- 
dential address will be delivered and will 
be followed by a complimentary smoker. 
Friday evening there will be a subscrip- 
tion banquet at the Shoreham, corner 
Fifteenth and H streets, N. W. 

The following titles of papers have been 
announced : | 

“The Composition and Resolution of 
Voltages,” by Dr. J. W. Richards; “Notes 
on the Industrial Electrolysis of Water,” 
by Mr. W. S. Landis; “Standard Cells,” 
by Dr. F. A. Wolff; “Electric Smelting 
Experiments for the Manufacture of 
Ferronickel from fPyrrhotite,” by Mr. 
Ernst A. Sjostedt; “A Contribution to the 
Study of the Electric Arc,” by Dr. Wm. 
S. Weedon ; “The Energy of Ions,” by Dr. 
L. A. Parsons; “Some Experiences in 
Copper Precipitation,” by Hermann 
Poole; “A New Electrolytic Separation of. 
Gold and Silver,” by Hermann Poole; 
“The Preparation of Materials for Clark 
and Weston Standard Cell,” by Dr. H. S. 
Carhart and Dr. G. A. Hulett; “The De- 
termination of ‘H,’ at Annisquam, Mass., 
by Tangent Galvanometer,” by Barry 
MacNutt; “The Economic Balance in 
Electrolytic Copper Refining,” by Law- 
rence Addicks; “Single Potentials of the 
Halogen Elements,” by W. R. Mott; “Ob- 
servations on the Preparation of Elec- 
trolytic White Lead,” by C. F. Carrier, 
Jr., A. C.; “Electrolytic Iron,” by C. F. 
Bur gess and Carl Hambuechen; “A Rela- 
tive Decimal Index for Electrochemical! 
Interests,” by Adolph L. Voege. A paper 
by Mr. G. Westman, title to be announced. 

Other papers are expected. A com- 
plcte programme will be issued later. 

The attention of members is called to 
the A. B. Frenzel prize of $250, the con- 
ditions of which are stated on page 10, 
volume iii, of the Transactions. 

Those desiring advance sheets of their 
papers for distribution before the meeting 
should sent manuscript to the secretary at 
once. 

The hotel headquarters will be at the 
Shoreham, opposite the Columbian Uni- 
ro): corner Fifteenth and H streets, 
N 


The chairman of the local committee is 
Colonel Samuel Reber, and the secretary 
Mr. C. P. Townsend. 


, 
| 
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ELECTRICAL MINING NOTES. 
BY SIDNEY F. WALKER. 


REPORT OF HOME OFFICE COMMITTEE ON 
| THE USE OF ELECTRICITY IN 
COAL MINES. 
(Concluded.) 


CLASSIFICATION OF PRESSURES. 


The committee has adopted the Brit- 
ish Board of Trade classification as to 
pressure. Services up to 250 volts are 


called low, services between 250 and 650 


volts are called medium, services from 650 
to 3,000 are called high, and from 3,000 
upward are extra high. Only medium 
pressures are allowed to be taken beyond 
the main airways. ‘There is a little am- 
biguity here. The main intake airway is 
naturally fed with fresh air from the sur- 
face, and is therefore free from gas, even 
in the most gassy mine, except under spe- 
cial conditions, but the main return air- 
way should have all the gas which it has 
absorbed from the working faces. Prob- 
ably the main intake is what is meant. 


TESTING. 


Periodical testing of all cables is en- 
joined, and the results of all tests are to 
be entered in a book kept for the purpose. 
Some arrangement is also to be made for 
testing the “earth,” and the test is to be 
continuous, and to be recorded, as the in- 
sulation tests are. It is an open ques- 
tion whether it is wise to have a per- 
manent connection to “earth” on the sys- 
tem, even for testing purposes. It means 
that you have a permanent possibility of 
trouble. Most engineers who are familiar 
with mining prefer an apparatus that is 
arranged to test when a switch is turned, 
or something equivalent. On the other 
hand, it is always possible that the elec- 
trician, or whoever the duty may devolve 
upon, may forget to make the test at the 
time he should, and so fail to receive the 
warning in due time. 


THE USE OF IIIGH PRESSURES. 


The committee contemplates the use of 
high pressures, but only for transmission 
purposes. It was laid down forcibly by 
several witnesses that with the increased 
distances and the increased work to be 
done in modern coal mines it would be 
absolutely necessary to use high press- 
ures. I have mentioned the case in pre- 
vious notes, which came up in my own 
practice, where it made a difference of 
£7,000 in the cost of cables alone between 
using 2,000 volts and 500 volts. Although 
extra high pressures are mentioned, it 
is hardly likely that they will be used, 
for some time to come at any rate, except 
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for transmission from large generating 
stations to different collieries in a dis- 
trict. In South Wales, for instance, 
where the idea of power generating sta- 
tions has taken root, pressures of 5,000 
volts and upward will be used for the 
overhead lines, radiating from the gen- 
erating stations. 


BARE CONDUCTORS. 


Bare conductors are only to be used for 
overhead lines on the surface, and very 
careful rules are laid down for the con- 
struction of overhead lines. On no ac- 


count are bare cables to be used in shafts. 
USEFUL SUGGESTIONS IN 


WITH CABLES. 


CONNECTION 


Many very useful and practical sugges- 
tions are made in connection with the fix- 
ing of cables in different positions, with 
the view of increasing the safety of the 
whole system. Thus with the trailing 
cables which are used to connect coal- 
cutting machines with the nearest junc- 
tion box, it is recommended that in all 
cases the cables shall be attached to the 
machine first and to the junction box 
last. Also in shot firing, it is recom- 
mended that the connection to the ex- 
plodes shall always be made last. These 
two rules, small as they are, appear to me 
to be particularly good, and such as are 
particularly of the kind that are wanted 
in coal mines. The great danger in con- 
nection with the use of electricity in coal 
mines, as in many other cases, is the fact 
that men are fiddling with cable connec- 
tions and so on while the current is on. 
At the face of the coal, the conditions are 
particularly awkward. The junction box 
is necessarily some little distance back, 
and the temptation is to make connection 
as the attendant passes on to the face, 
and to chance getting shocks in making 
connection to the machine itself. The 
same thing applies to shot firing. The 
tendency is to connect the wires leading 
to the detonators to the magneto, and 
then to go on and connect them to the 
shots, so that if anything happens to the 
magneto, if some one gives it a turn, or 
where a galvanic battery is used if con- 
nection is made accidentally, the shot goes 
off, and a man is killed. The simple rule 
suggested will obviate all that. And that 
it is necessary will be evident from the 
fact that there have been several cases of 
premature firing of shots by electricity. 

The firing of shots from the lighting 
service is not so much as mentioned. Ap- 
parently the plan has died a natural 
death, though at one time it was greatly 
favored by mine managers. Mr. Frank 
Brain, who is manager of the Trafalgar 
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colliery, where electricity in coal mines 
may be said to have had its first trial, and 
who is, or was, also the managing director 
of a company which makes fuses for shot 
firing, had a patent, in the early days of 
electric lighting, for firing shots from the 
lighting service. Another colliery manager, 
who is now dead, who took a great inter- 
est in electricity, and I believe fitted up 
his own colliery, Mr. James Thomas, of 
Ynishir colliery, Rhondda Fach Valley, in 
South Wales, was very enthusiastic about 
firing shots from the lighting service, 
using the coal itself as the return. At 
that time also there was a strong feel- 
ing among mining managers, especially 
in South Wales, in favor of working the 
signals by currents taken from the light- 
ing service. The rules applying to sig- 
naling are very short, merely to the effect 
that all connection with other conductora 
is to be prevented and that pushes and 
circult-closers are to be so fixed that ac- 
cidental signals may be avoided. 


REGULATIONS FOR FUSES, SWITCHES, ETC. 


The rules provide that only properly 
constructed switches and fuses are to be 
used. In the case of switches, they are 
not to heat when the full current is on, 
and they are not to arc, in switching off. 
Fuses are to be so proportioned that they 
do not heat with the full current, but 
interrupt the circuit when a short-circuit 
occurs, and when the current passing ex- 
ceeds the working current by 100 per 
cent. Fuses are not to be placed in wall 
sockets, ceiling roses, or switch covers. 
Their covers must be of incombustible ma- 
terial, and either non-conducting or of 
rigid metal lined with insulating incom- 
hustible material, and be kept clear of 
internal mechanism. I think that hardly 
enough is made of the point that incom- 
hustible material should be used for switch 
hases, and covers, as far as it is possible, 
to have incombustible material. 


COAL-CUTTING. 


As will have been expected, the report 
and the rules give considerable attention 
to coal-cutting machines. They are to 
be in charge of men who are practical pit 
men, who are to be provided with safety 
lamps and are to test for gas frequently. 
Whenever gas is found, the machine is to 
be stopped and the current switched off 
at the nearest gate end-box until the gas 
has been got rid of. Frequent examina- 
tion is to be made of the trailing cables, 
and if any wear or abrasion occurs the 
machine is to be stopped and the current 
switched off until it is repaired. The 
trailing cable is to be so arranged that no 
strain can come on the cable as the ma- 
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chine moves forward. Terminals are to 
be enclosed in flame-proof casing, and 
the motor casing is to be flame-tight, and 
sufficiently strong to resist a fall of roof 
or an explosion inside itself. 


POSITIONS OF ELECTRICAL MACHINERY. 


The committee lays it down very 
strongly that machinery which is worked 
by electricity underground shall be fixed 
in dry, well-lighted and well-ventilated 
places, as far as possible; and the machin- 
ery itself is not to be worked so that the 
rise of temperature will damage the insu- 
lation. The provision of well-lighted, 
dry, well-ventilated engine rooms is an- 
other wise provision. ‘hey have not al- 
ways been the rule in the past. The elec- 
tric motor has too often been pushed in 


anywhere where room could be found 
for it. 


TELEPHONIC COMMUNICATION. 


Telephonic communication is recom- 
mended between the generating station, 
the pit bottom and the distributing cen- 
tres. This again is a very wise provision. 
Modern coal mines are very extensive, and 
often very deep, and it will save almost 
incalculable time if easy and quick com- 
munication is always practicable between 
some point near the face and the generat- 
ing station. 

H. M. INSPECTORS. 


H. M. inspectors are made the ruling 
powers in connection with the establish- 
ment of electricity in any coal mine. 
Notice is to be given to the inspectors be- 
fore an installation is put in, and they 
are rendered judges of existing installa- 
tions. Plans are to be kept at each col- 
liery where electricity is used, showing the 
position of every wire, cable, machine, 
etc. There should be no difficulty what- 
ever about this. Every colliery is bound 
by law to keep a plan of the workings, 
which must be kept up to within a cer- 
tain time, and the inspectors usually ask 
for the plan whenever they come to the 
colliery. Draughtsmen at collieries are 
usually very neat and clear in their work, 
so that they will easily be able to show the 
cables on a plan, a tracing of the prin- 
cipal plan, devoted to the purpose. It 
goes without saying what a boon this will 
be to the electrican in charge. 

eos aes 


Temperature of Osmium Lamps. 


A method of determining temperatures, 
suggested by Mr. H. F. Weber at the 
congress in Frankfort in 1891, has been 
used for ascertaining the temperature of 
the filament of the osmium lamp by Pro- 
fessor M. Lombardi. His results are ab- 
stracted in the London Electrician for 
February 12, and they show that, under 
normal conditions, the temperature of the 
osmium lamp is about 135 degrees centi- 
grade less than that of the incandescent 
lamp, although the latter is less efficient 
as a luminous radiator than the former. 
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MINOR WIRELESS TELEGRAPH PROG- 
RESS FOR THE YEAR 1903. 


BY JOSEPH B. BAKER. 


INTRODUCTORY. 


In a former article! the results attained 
last year by the most eminent workers, 
and in the more immediately important 
problems of the art of space telegraphy, 
were set forth. In the present article it 
is the writer’s purpose to complete the 
record for the year by mention of work 
upon problems that do not rank in present 
importance with such matters as success- 
ful tuning or persistent wave-trains, for 


example, but that yet have had the atten- ` 


tion of experimenters who have patented 
or otherwise published their work. The 
term “minor progress,” then, is made use 
of here to designate work whose impor- 
tance of bearing upon the future commer- 
cial practice of space telegraphy does not 
as yet rank with the matters treated in 
the former article above referred to, what- 
ever that future may bring forth. Yet 
much of such work is highly important in 
promise, and nothing is to be mentioned 
in the present article that does not have 
the right to be called an element in the 
development of this art. Thus, a broad 
division between essential advances and 
inventions that do not seem to form in- 
tegral parts of the evolution of Hertzian- 
wave telegraphy must be made; and such 
matters as new complexities (electrical 
or mechanical) in transmitting or receiv- 
ing stations, synchronized signaling meth- 
ods and apparatus, non-Hertzian or 
pscudo-Iertzian organizations, organiza- 
tions for distinct signaling, for switching 
hetween apparatus and the aerial or its 
equivalent, and various forms of adjust- 
able detecting devices, usually of the co- 
herer type, must, consistently, be omitted 
altogether. Such descriptions (added to 
several of a less worthy sort whose perusal 
with understanding of the trend of wire- 
less development produces the impression 
of a hasty filing of padded, unoriginal or 
meaningless matter at the Patent Office) 
remind one of the swarm of applications 
of low average value that followed the in- 
ventions of Graham Bell in the history of 
the art of telephony. 


BRANLY-POPP. 


Early in the year the formation of a 
wireless telegraphy news-distributing com- 
pany was reported, to utilize recent im- 
provements of Professor Branly. The 
improved “Branly Tripod Coherer,”’ a 
group of rather heavy steel legs with 
lightly oxidized points, resting on a pol- 
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ished steel plate and decohered by the 


slight shocks of the receiving instrument 


in operation, was stated to be an improve- 
ment in sensitiveness over the best forms 
of “filings tube” that had been originated 
by the academic experiments of Professor 
Branly described by him in 1891. A 
feature of this coherer—whose operation 
interestingly parallels that of the Hughes 
microphone—is that the lever of the re- 
ceiving instrument, in descending to give 
a signal, is made to open the battery cir- 
cuit to the coherer just before admin- 
istering the mechanical shock which ef- 
fects the decohering. The writer’s im- 
mediate attention has been directed to 
various modifications of the tripod “co- 
herer” during the past year, covering a 
certain range of experiment with this de- 
vice; and there is some reason to believe 
that its best operating conditions are those 
that make of it a closed-circuit wave de- 
tector operated by the electrical energy 
dissipated in it, rather than an open-cir- 
cuit “coherer” operated by the potential 
energy of the oscillations. 


“DIRECTIVE POWER.” 


By this term may be meant the propa- 
gation of signaling waves in a predeter- 
mined direction rather than equally on all 
sides as from a simple antenna, or their 
propagation with greater intensity in the 
predetermined direction. Dispositions of 
radiating apparatus to attain such a re- 
sult, sometimes in combination with an 
arrangement of antenna or associated ap- 
paratus at the receiving station whereby 
foreign or interfering signals or disturb- 
ances are suppressed in favor of signaling 
waves coming from the complementary 
station, have been designed from time to 
time; and the year 1903 witnessed a not 
inconsiderable interest in, and amount of 
work upon, such schemes to attain what 
may be termed “topographical selectivity.” 
The prototype of all such attempts at 
directive power in Hertzian-wave signal- 
ing was the series of experiments with 
large parabolic reflectors performed by 
Marconi at the beginning of his work in 
wireless telegraphy; this work resting 
upon the academic work of Righi, and 
of Hertz himself. 

In the article in the ELECTRICAL 
Review for January 9, Braun’s method 
of obtaining a “beam” of electric radiation 
was described. Among other schemes due 
to be briefly described under the title of 
the present article, Blochmann has a 
patent for a method that may be called 
heliography with invisible light (waves of 
the order of twenty centimetres in 
length), based upon the early exhaustive 


March 12, 1904 


academic work of Righi, and of Professor 
Bose of Calcutta, and employing materials 
of the highest obtainable refractive in- 
dices in lenses for directing a beam of 
radiation. The difficulties to be overcome 
in such a scheme—met with as well in 
the use of reflectors for the same purpose, 
as shown in some recent personal experi- 
ments of the writer’s—are connected with 
the necessity of using very short waves 
in order to keep the physical dimensions 
of the directing apparatus at the sending 
station and of the intensifying apparatus 
at the receiving station down to practic- 
able limits. The limitation in wave- 
length introduces the need of research on 
the difficulty of radiating any considerable 
amount of ether-wave energy from an 
oscillator of small physical dimensions; 
and especially of research on detectors 
that shall be sensitive, when connected to 
resonators (receiving antennsz and cir- 
cuits) of small physical dimensions, to 
the signaling disturbances of such extra- 
ordinarily high frequency. 

H. W. Ladd has a receiving antenna 
on board ship provided with a co-axial, 
rotatable conducting “shield” having a 
slot or opening; the object being to locate 
the angular bearing of a signaling 
station, at, say, a lighthouse on shore, by 
turning the shield till the receiving ap- 
paratus responds, by exposure of the 
antenna to waves reaching it through the 
“slot;” which mancevure thus gives (by 
observing the orientation of the slot) the 
nautical bearing of the signaling station. 
A consideration of this scheme points 
clearly to the essential use of short waves; 
alike to avoid diffraction troubles (at 
the edges of the slot) that would impair 
accuracy of “directive power,” and to 
keep the walls of a shield of a practicable 
diameter at least } A from the antenna. 
Other recent patents worthy of note, in 
this department were granted to S. G. 
Brown and R. B. Owens. In a German 
periodical Brown and von Sigsfeld de- 
scribe arrangements of wires auxiliary to 
the main antenna; and Stone, in several 
patent reissues from 1902, covers similar 
ground. Experiments of Professor Artom 
at Spellia, in which two transmitting 
antenne gave a dirigible “field,” are also 
reported. 

It may be affirmed in regard to the 
whole subject of directive power for 
whatever purpose of “topographical se- 


lectivity,” that it has a future and is - 


capable of very great development beyond 
the point where Marconi’s early work with 
very large reflectors left off. 

Very early in the present year Dr. De 
Forest patented an organization for di- 
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rected signaling, by Hertzian-waves, 
which it may be permissible to mention 
under the present heading, and which 
makes use of a modified Lecher wire, as 
an auxiliary to the antenna, placed hori- 
zontally in the plane of the emitting an- 
tenna and receiving station. The patents 
are of interest in comparison with the use 
of two vertical antennæ, located one-half 
wave-length apart, simultaneously oper- 
ative upon a common detecting device, 
whereby directive selectivity is to be at- 
tained by the orientation of the plane of 
the antenna, in an organization previously 
patented by Stone. It is interesting also 
to note that both the double antennæ sys- 
tems of Stone and De Forest bear at 
least a superficial resemblance to the 
early suggestion made by Professor Elihu 
Thomson involving two vertical wires 
placed one-half wave length apart, the 
description of which is to be found in an 
interesting letter in the Electrical World 
and Engineer for June 3, 1899. 


DETAIL DEVICES, DETECTORS, ETC. 


The work of the year on receiving de- 
vices has included not only the refine- 
ment of apparatus previously made 
known, but also the invention of several 
new devices of promise. Now that se- 
lectivity by the electrical tuning of appa- 
ratus has been brought well within’ sight 
of commercial realization, the develop- 
ment of “detectors” toward efficiency and 
their reduction to reliable operativeness 
from the initial stages of uncertainty in 
working and “trappiness” of construction 
has become of the first importance. Un- 
fortunately for purposes of general publi- 
cation, the improvements that have been 
made in the older devices—such as the 
coherer itself in its various forms, for 
example—have been jealously guarded 
from public knowledge. A partial excep- 
tion to this practice is found in the rec- 
ords for the year in the case of the Flem- 
ing form of magnetic hysteresis detector, 


‘based on Rutherford’s observation that 


the passage of a minute oscillatory current 
in a helix surrounding a bundle of iron 
wires that was subjected to a periodically 
varying magnetomotive force caused a 
sharp modification of the hysteresis of the 
iron, ordinarily following a cycle under 
the influence of the magnetomotive 
force; and that this effect—which may be 
expressed as a sudden magnetization or 
demagnetization of the iron upon the 
passage of an oscillatory current due to 
the infringing of a Hertzian wave-train 
upon an antenna to which the apparatus 
was connected—might be observed by a 
galvanometer, or a telephone, connected 
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to an associated coil in which the sudden 
change of magnetization induced a mo- 
mentary current. In early apparatus 
making use of this phenomenon to re- 
ceive space-telegraph signals, the cycle of 
magnetomotive forces was applied to the 
iron “core” of the detector by means of a 
rotating magnet kept in motion by a 
clockwork, and the dots and dashes were 
received as short and long scratching 
sounds in a telephone receiver connected 
as described. The improvement published 
by Professor Fleming early in the year 
consisted of a “core” of fine iron wires, 
which was magnetically excited by the 
periodic application, through a rotating 
commutator, of a battery current made to 
traverse a special winding upon the core; 
the commutator being provided with ad- 
ditional segments and contact brushes for 
applying the receiving instrument (gal- 
vanometer or telephone) as well as the 
antenna and the magnetizing current, to 
the detector in the proper order for most 
efficient operation in each cycle. 

E. F. Huth published another form of 
magnetic hysteresis detector, in which the 
demagnetization effect is made to give 
direct deflections by a mirror secured to 
the “core,” the latter being suspended by 
a filament, after the manner of a re- 
flecting galvanometer. A. Plecher has 
patented a detector based on the principle 
of the capillary electrometer: minute va- 
riations in the height of a liquid column, 
under the action of feeble arriving dis- 
turbances, being magnified by optical 
means. _ Alexander Popoff has a patent 
on the self-decohcring coherer, and the 
combination of the same with an induc- 
tion coil. It is to be noted that the date 
of filing of this patent is March 8, 1900 
(antedating the publication of the Castelli 
coherer), and that in spite of such an 
early filing date the claims are very lim- 
ited ones. Dr. MacFarlan Moore sub- 
stitutes one of his vacuum circuit-break- 
ers, and described some years ago in con- 
nection with his “vacuum-tube” lighting 
for the spark-gap itself, in a patent for 
“electric control of devices at a distance.” 
Anders Bull has published details of ex- 
periments with a synchronized wireless 
telegraph system embodying apparatus 
that allows for considerable error in syn- 
chronism; the claim being thus for a sort 
of mechanically attained secrecy. 

The Cooper Hewitt Interrupter was 
announced during the year as a substitute 
for the air spark-gap, making use of 
peculiar conducting properties of mercury 
vapor, and was somewhat prematurely 
heralded as having an immediately im- 
portant application in space telegraphy by 
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producing a genuinely continuous train of 
half-oscillations. Similar suggestions were 
made by Simon and Reich. It is likely 
that in due time publication will be made 
of progress with such devices, but at this 
date we are not justified in expecting 
much improvement in wireless by their 
use; but would expect more value to the 
art from Fessenden’s compressed-air 
spark-gap described in 1902, or from 
Braun’s spark-gaps in series. This latter 
scheme, patented recently, uses several 
spark-gaps in series each shunted by a 
condenser, whereby the total charging 
potential on the aerial is considerably in- 
creased for a given length of sparks com- 
pared to what it would be for the some 
aggregate discharge distance in a single 
spark. Moreover, the total aggregate re- 
sistance of the sparks is less than in the 
corresponding single spark. The phe- 
nomenon utilized by Fessenden might 
have been predicted from the perusal of 
existing work by Professor J. J. Thom- 
s.n on the passage of electricity through 
gases, whereas we must attribute Braun’s 
work to an actual discoverv. The well- 
known reduction efficiency of a “spark- 
coil” when required to deliver its spark 
in the compressed gaseous atmosphere of 
an explosion-engine—whereby its spark 
is greatly shortened compared to its length 
in air—is worthy of note in this con- 
nection. 

There has been no progress worthy of 
note, during the year, over work pre- 
viously announced, expressed in patents 
or other publications, upon true Hertzian- 
wave telephony. The wide-spread interest 
in this subject, however, warrants a brief 
mention of the work of Ruhmer with his 
clever utilization of the old selenium cell 
photophone receiver of Graham Bell in 
combination with the “speaking arc” 
(originated by H. V. Hayes and developed 
abroad by Simon and Duddell) and re- 
quiring careful research in the improve- 
ment of each element of the apparatus. 
The large amount of quantitative experi- 
mental work, on the solenium cell alone, 
performed by Ruhmer and required to 
produce an apparatus that is reported to 
have carried articulate speech a distance 
of five kilometres in the summer of 1902, 
illustrates well the necessity, not always 
realized by the supporters of an inventive 
enterprise, of taking time for complete, 
unhurried solution of detail problems. 

Such achievements, brilliant and of 
probable future value as they are, do not, 
however, constitute any advancement of 
the art of “wireless telephony” in the 
meaning of that term as generally under- 
stood. The utilization of variations, con- 
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stituting a copy of articulate speech, in a 
beam of exceedingly short electro-mag- 
netic waves (light) whereby such audible 
signaling is accomplished in a definite 
direction but with obvious limitation of 
distance, is not the kind of wireless tele- 
phony that we figure to ourselves as such 
when thinking of transmission of speech 
by Hertzian radiation. There have been 
some extravagant claims for systems of 
non-Hertzian telephony without connect- 
ing wires; and such schemes have been 
confused, in the minds of many, with the 
notion, not justified by experiments of 
any prominence, of a method of speech 
transmission by the use of a spark-gap 
and aerial similar to those employed in 
space telegraphy whereby telephone ex- 
changes, wires, and cables, were to be done 
away with. 

Among the non-Hertzian schemes of 
telephony there is a certain amount of ex- 
perimentation going on with the old 
method, dating back to Lindsay, on which 
Sir William Preece has done the best- 
known and most practical work: the 
utilization of the spread of lines 
of current flow in the earth or 
water, between the grounded ends of 
a wire carrying the signaling current 
and strung generally normal to the 
direction in which signaling is to be 
effected, whereby signals are received 
upon apparatus, (for telegraphing), pref- 
erably adjusted to mechanical resonance 
with the frequency of signaling currents 
used and connected in a second wire gen- 
erally. parallel to the first and having its 
ends grounded. Such systems have had 
rare and special commercial application 
becauee of the great length of wire re- 
quired to be strung for a given “reaching 
power” normal to the wire, and have been 
less penetrative for commercial telephone 
transmission than for telegraphy. Some 
experiments of Armstrong and Orling 
have ‘been referred to in the English 


attempts to materially shorten the “base 
lines” for a given signalling distance. 


Electrical Exposition at Warsaw. 

An electrical exposition will be held at 
Warsaw, Russia, from May 1 to Auguat 1, 
1904. Articles for exhibition will be ad- 
mitted free of duty, and it is expected that 
this exposition will afford an opportunity 
of bringing a great many products before 
an entirely new class of purchasers. 

During the seven months ending with 
January, there was an increase in exports 
of manufactured copper; the export fig- 
ures for the seven months ending Janu- 
ary, 1904, being reported as $31,552,677, 
as against $22,514,843 for the correspond- 
ing months of last year. 
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THE CONDUCTIVITY OF THE ATMOS- 
PHERE AT HIGH VOLTAGE. 
(Concluded.) 


BY HARRIS J. RYAN. 


Figs. 3, 4, 5 and 6 are half-tone repro- 
ductions of diagrams of line-wire and 
capacity-rod charging currents, photo- 
graphed from the screen of the indicator. 
Eight of these were observed in this series 
at maximum voltage wave values varying 
from 23,000 to 48,000 volts. To give a 
clear idea of the characteristics of these 
diagrams it is necessary to reproduce only 
the above four. 

In Figs. 3’, 4’, 5’ and 6’ the waves in- 
dicated in Figs. 3, 4, 5 and 6 are drawn 
to scale in rectangular coordinates. They 
show at once the nature of the phenomena 
of atmospheric conduction giving rise to 
a loss between wires at high alternating 
voltages. 

The waves of line and condenser charg- 
ing currents are identical in Figs. 3 and 
3’, which were observed at a voltage hav- 
ing a maximum value of 23,000. The 
voltage was not yet high enough to cause 
the atmosphere about the line wire to 
break and ‘become conductive. The charg- 
ing current applied from the wire to the 
cylinder was identical with the true capac- 
ily charging current from the rod to the 
cylinder. 

When the voltage was slightly raised, a 
well-defined though small change in the 
line-charging current appeared as a hump 
on either side of its indicator diagram 
(see Fig. 4), or a sudden increase in the 
current, just as it was about to pass 
through zero, as seen in the rectangular 
coordinate diagram of this same wave 
shown in Fig. 4’. 

At exactly the same value of voltage at 
which this hump in the line current ap- 
peared the corona became visible when 
viewed in the dark, thus settling definitely 
this point and providing a convenient and 
reliable guide in subsequent experimental 
studies. 

It should be observed that the manner 
of departure from normal ‘capacity form 
of the line-charging current is much as 
one would expect from prior knowledge. 
After the phenomenon has been started, 
at that instant in each cycle when the volt- 
age attains a value of 20,000, the atmos- 
phere about the line wire breaks and 
forme a conducting envelope about wire. 

As the value of the voltage is very near 
the maximum it follows that the disrupt- 
ing dielectric strain can last but a brief 
portion of a cycle. Beyond this the nor- 
mal true capacity condition will be as- 
sumed in which the rod and wire-charg- 
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ing currents are again in agreement. The 
atmospheric conducting action in this in- 
stance, then, is to increase the capacity 
of the wire by covering it with a high-re- 
sistance conducting envelope during that 
portion of a cycle in which the instantane- 
ous voltage is high enough to maintain in 
the atmosphere next to the line conductor 
a state of strain sufficient to maintain 
disruption. 

Thus it is seen that the electric circuit 
from the wire to the cylinder changes 


Fio. 3.—LINE AND CONDENSER CHARGING CURRENT. 


during the cycle from a state of true and 
unvarying capacity to one of increased 
and variable capacity in series with a high 
resistance. 

These two actions evidently contribute 
to the same result; viz., the establishment 
of a component of current passing from 
wire to cylinder that is in phase with the 
voltage and which, therefore, dissipates 
energy in heat at a corresponding rate. 

We did not succeed in starting the 
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hump in the line-current wave at a lower 
voltage than that applied for Figs. 3 or 
3’. By raising and lowering the voltage 
and watching the indicator it was evident 
that it required a slightly higher instan- 
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taneous voltage to start the conduction 
than that required to maintain it. It is 
highly probable that the high temperature 
reached by the conducting envelope, due 
to heat produced by the current, will ac- 
count fully for this. 
As the voltage is 
raised the departure 
of the line-charging 
current from its nor- 
mal true capacity 
form occurs to a re- 


markable degree. The maximum value of 
the voltage-wave was set at 26,500 volte 
and the card of Fig. 5 was obtained from 
which the waves of Fig. 5’ were deter- 
mined. Qualitatively, there are here ob- 
served precisely the 
same phenomena as 
in Figs. 4 or +’. The 
atmosphere remains 
conductive during 
a large part of the 


cycle, returning to the normal with corre- 
sponding coincidence between the con- 
denser and line currents during the re- 
maining small portion of the cycle. It 
may be noted that whereas 20,000 instan- 
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taneous volts were required to maintain 
a minimum corona in the condition that 
produced Figs. 5 and 5’, the definitely 
lower value of 17,000 volts 
quired, due 


ig re- 


again probably to the 
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higher temperature of the ruptured atmos- 
phere. 

When the voltage wave was raised to 
the maximum value of 48,000 volts, the 
cards and corresponding waves in Figs. 6 


Fic. 6.—MAXIMUM VALUE oF 48,0060 VoLTs. 


and 6’ were obtained, while the disrup- 
tion evidently occurs at 17,000 volts as 
before. So important a part is now taken 
by the resistance and fluctuating capacity 
that there is no longer a continuation at 
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any point throughout the cycle of coinci- 
dence between the capacity rod and line- 
wire charging currents. 

These voltage waves were determined 
by integrating the capacity-rod charging 
currents. Their scale was obtained by ob- 
serving the maximum values by means of 
a spark-gap. The wave-indicator scale 


Fic. 8'.—LINE AND CONDENSER CHARGING 
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for the currents in’ the case of each card 
was easily obtained from the effective 
value of the sine-wave current read from 
an ammeter connected in circuit with 
the coil C”. 

In all, eight of these cards were taken 
and worked up in the foregoing manner. 
Products of the current and voltage- 
waves were made and averaged by inte- 
gration so as to obtain the watts lost in 
corona display over the wire at each cor- 
responding alternating voltage applied. 
These results were charted in Fig. 7, 
locating the curve there drawn. 

The way was now clear to determine 
experimentally the validity of the expres- 
sion derived above, provided there was 
some method for determining the distance 
from the surface of the conductor at which 
the initial break occurs. I am indebted 
to Mr. B. T. McCormick, a senior stu- 


dent in my classes last year, for a method ` 


by means of which this may be accom- 
plished. Assisted by Mr. C. L. Gillespie 
he applied it to many of the commercial 
sizes of conductors ranging in diameter 
from 2 to 625 mils. At the centre of the 
fifteen-inch cylinder conductors of various 
diameters were mounted. An alternating 
voltage was applied between the conduc- 
tor and the cylinder and elevated to the 
point at which corona is first visible in 
the dark. The diameter of the conductors 
and the maximum value of the voltage- 
waves were observed by means of the 
spark-gap. Corresponding to each con- 
ductor and the maximum value of the 
voltage at which its corona was initially 
formed, curves were located showing the 
relation between the dielectric flux-den- 
sity and radial distance from the surface 
of the conductor. These curves were then 
plotted in rectangular co-ordinates in the 
same manner as shown in Fig. 8. The 
envelope of these curves when taken at 
sufficiently small intervale of conductor 
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sizes, gives the relation between the dis- 
tance from the surface of the conductor 
and the dielectric flux-density at which 
the atmosphere first ruptured. In this 
manner the relation between the conductor 
diameter, distance from surface and di- 
electric flux rupturing density, was deter- 
mined. The values thus determined are 
given in the synopsis; 1. e., in the tables 
in the earlier chapter. 

One especially interesting feature of the 
results given in this table is that the 


TEHTE 


Fia. 4'.—SLIGHT CHANGE IN CHARGING 
CURRENT WAVES. 


distance from the surface of the E 


at which the atmosphere first ruptures is 
constant at 0.07 inch for all diameters 
above 0.25 inch and the corresponding 
rupturing flux value is constant at 170 
x 10°° coulombs per square inch. The 
largest conductor used in these experi- 
ments was 0.625 inch in diameter. It 
is, however, reasonable to expect that since 
there is no change in the value of d 
due to changes in the conductor-curvature 
when the diameter varies from 0.25 to 
0.625 inch, there will be no important 
change in such value of d for conductors 
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of larger diameter. At conductor diame- 
ters smaller than 0.25 inch, there is ap- 
proximately a regular diminution with 
the diameter of the distance of the initial 
rupturing-zone and a corresponding ap- 
proximately regular rise in the initial rup- 
turing dielectric flux-density. 

To study the effects due to varying 
barometric pressures and temperatures, a 
conductor 0.125 inch in diameter was 
mounted at the centre of a stout brase 
cylinder twenty inches long and 8.75 
inches in diameter, provided with packing 
flanges and closed with 0.5 inch plate-glass 
at either end. By means of ordinary hand- 
pumps and a long mercury U-tube, the 
atmospheric pressure could be adjusted 
definitely to any desired value from eight- 
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cen to thirty-six inches of mercury. Al- 
ternating voltage was applied between the 
conductor and the cylinder and elevated 
to the point where the corona was ob- 
served in the dark to appear suddenly. 
The effective values of the voltage were de- 
termined by means of a Weston alternat- 
ing-current voltmeter applied across the 
terminals of the low-voltage primary of 
the high-voltage transformer. Through- 
out all experimenta the form of the volt- 
age-waves was approximately the same; 
viz., that given in Figs. 3’, 4’, 5’ and 6’; 
frequency 130 cycles. 

With the atmosphere in the cylinder at 
the room temperature of seventy degrees 
Fahrenheit, the observations showing the 
relation between corona starting-voltage 
and atmospheric pressure were made that 
are found charted in Fig. 9. They locate 
a right-line relation, the equation of which 
is 

K, = 0.902 b + 2.93 (11) 
wherein 

K, = effective kilovolts required to 
start the corona. 

b = barometric pressure in inches of 
mercury. 

To determine the effect of variation of 
temperature upon the voltage required to 
inaugurate the corona, the air in the tube 
was heated electrically and cooled by im- 
mersion in a salted ice-pack. However, 
the salted ice method for cooling waa not 
a success and had to be abandoned, it 
being evident that a much more extensive 
method of cooling would have to be used 
in order to maintain the surfaces of the 
glass plates closing the tube free of mois- 
ture, so as to ensure effective insulation 
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and clear vision for the detection of the 
corona. The cooling facilities that are 
evidently needed were not at hand when 
these tests were made, last May, so we had 
to be contented with such temperature 
variation of the air as could be obtained 
by heating the tube electrically by means 
of a jacket of German-silver wire and 
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asbestos. Observations were made to de- 
termine the combined effects of tempera- 
ture and barometric pressure variation by 
heating the air in the tube to about 200 
degrees Fahrenheit, at a given barometric 
pressure, then as the temperature dropped 
slowly by radiation and by maintaining 
the barometric pressure constant by use 
of the pump or by natural flow of the 
atmosphere, the voltare at the various 
temperatures required to start the corona 
was observed. ‘The process was then re- 
peated for another barometric pressure 
until finally observations had been made 
covering the temperature range of from 
seventy degrees Fahrenheit, to near 200 
degrees Fahrenheit, at barometric press- 
ures ranging from nineteen to thirty-four 
inches. The humidity present was that 
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due to natural causes and was not ob- 
served. 

A target-diagram of these observations, 
including those made at seventy degrees 
Fahrenheit, is shown in Fig. 10. The 
observations made at room temperature 
are much more reliable than those made 
at other temperatures. The reason for 
this is the uncertainty of the actual tem- 
perature of the atmosphere in contact with 
the conductor at the centre of the tube 
when at a different temperature from that 
of the outside atmosphere. The differ- 
ence in temperature causes a transfer of 
heat from one side to the other that occurs 
largely by means of convection currents 
that give rise to the uncertainty of the 
temperature at the centre of the tube. 
However, the observations made at the 
constant barometric pressure of 29, 26.5 
and 19 inches of mercury left no doubt 
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of the nature of the barometer tempera- 
ture-voltage variation as shown by the 
lines thus located in Fig. 10 and which 
indicate a close agreement between the 
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Fie. 8.—THE RELATION BETWEEN THE DIELFC- 
TRIC FLUX-DENSITY AND RADIAL DISTANCE 
FROM SURFACE OF CONDUCTOR. 


variation of the corona-forming voltages 
and the atmospheric density. 

The fact that there is an addition-con- 
stant in the equation for the barometric 
pressure-kilowatt line for seventy degrees 
Fahrenheit, in equation (9), shows that 
the barometric pressure-temperature-coro- 
na-forming voltage relation of Fig. 10 
will not be accurately expressed in a for- 


j 
Buvmeuie Picarure in inches of Moru / H 
2o ts » 3 7 


Fic. 9.—RELATION BETWEEN CORONA-STARTING 
VOLTAGE AND BAROMETRIC PRESSURE. 


mula which assumes that the corona-form- 
ing voltage varies exactly as the density 
of the atmosphere. However upon trial 
it was found that the assumption that it 
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does so vary will provide an expression 
giving the results charted in Fig. 10 with 
sufficient accuracy for practical purposes. 

The corresponding correction-factor to 


Fic. 10.—TARGET DIAGRAM OF TEMPERATURE 
OBSERVATIONS. 


be applied to equation (9), to account for 
barometric pressure effects different from 
29.5 inches of mercury and temperatures 
different from seventy degrees is 


17.94 6 
459+¢ 
wherein 

b is the barometric pressure in inches, 
and 

t the temperature in degrees on the 
Fahrenheit scale. 

The final equation which- allows for 
all important factors showing the relation 
between the instantaneous maximum volt- 
age, size and separation of conductors, 
rupturing value of dielectric flux, and dis- 
tance from the surface of the conductor 
at which the rupture occurs, causing initia! 
corona formation should, therefore, be 
written 

17.94 b 
satay Se, 
(=) D’ (r+d) x 10” 


A determined effort was made to observe 
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Fig. 11.— COMPARATIVE DATA ON DIFFERENT 
FORMS OF CONDUCTORS. 


the effect upon the point of initial corona 
formation due to the presence of moisture 
in the atmosphere. The ordinary air in 
the tube was displaced with dry air and 
the corona-starting voltage was then ob- 
served. Steam was then admitted to the 
interior of the cylinder and after allow- 
ing sufficient time for the water that was 
not absorbed by the air to settle upon the 
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walls of the cylinder, the corona voltage 
was again observed. By this method the 
effect of the presence of humidity could 
not with certainty be detected, leading one 
to conclude that such effect if it does 
exist is small. 

Where the conductors are 0.25 inch or 
larger in diameter, D’ and d remain uni- 
form at 

D' = 170 x 10° coulombs per square 

inch, and 

d = 0.07 inch 
and equation No. (12) becomes 

17.94 b 
Emax 459+ ¢ 


(+) (r-+0.07) 


The data for Mershon’s experimental 


x 350 000 logy, (13) 


line are 

s = 13, 22, 35, and 5? inches. 

r = 0.0%1 inch. 

D’ = 20010" coulombs per square 
inch. 

d = 0.035, inch. 

t = about 60° Fahrenheit. 

6 = about 20 inches. 

1.71 = approximate ratio of maximum 


to effective value of voltage-wave. 

Upon substituting these values in equa- 

tion (12), the following results are ob- 
tained : 


Effective Voltage Mershon's 
Separation of at which Observations. 
Lines. Initial Corona Effective 
ss Occurs. Voltage. 
Inches 
15 43.600 43,500 
22 47 NW) 47,000 
35 IW, 700 49,000 
o2 34,000 98,900 


A a e se nc Me 


shon’s Observations” were taken at the 
point of intersection of the voltage base- 
line in Fig. 1 formed by the broken-line 
extension of the vertical portion of the 
loss curves. Mershon’s conclusion is that 
the small loss portion, t. e., the horizontal 
portion of these loss curves, is due to the 
line insulators, while the large increase of 
loss beyond the sharp rise in the curve 
is due only to the atmospheric loss. The 
laboratory tests confirms this fully. Some 
will insist that if this is strictly so the 
sudden rise in the loss curve should make 
an abrupt and not a gradual turn upward. 
Upon further thought it must be evident, 
however, that as the voltage is raised 
atmospheric conduction will first appear 
over the sections of the wire in contact 
with the insulators which have a higher 
specific inductive capacity, 1. e., a higher 
permeability to dielectric flux than the 
atmosphere, causing the electrostatic field 
about the wire in the neighborhood of the 
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insulators to be higher than in a position 
remote therefrom. On this account the 
initial start of the atmospheric conduction 
loss will not appear abruptly when the 
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» Fic. 12.—ORIGINAL EXPERIMENTAL DATA 


voltage is increased gradually through the 
corona-forming value. It is to be noted 
that the vertical portions of these loss 
curves as extended to the base of the dia- 
gram, form curves having substantially 
the same character as the corresponding 
laboratory loss curve given in Fig. 7. It 
is from this point of view that the above 
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Fig. 18.—ORIGINAL EXPERIMENTAL DDATA. 


method was employed for locating the 

value of the voltages that started the 

corona losses on the Telluride line. 
Professor Harold B. Smith has erected 
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an experimental high-voltage line at Wor- 
cester Polytechnic Institute, 250 feet long, 
upon which conductors have been mounted 
varying in size from No. 10 to No. 2 
B. & S. gauge and high-voltage losses have 
been measured, due to electromotive forces 
ranging from low value to upward of 250,- 
000 volts. He has very kindly given me 
three of his voltage-line loss curves taken 
from these lines, arranged as follows: 

Length of lines, 250 feet. Observed 
May 14, 1901; May 3 and 28, 1902. 
Barometric pressure, 29.5 inches; tem- 
perature, seventy degrees Fahrenheit. 

Curve No. 1—Size of wire, No. 10 
B. & S. G. Separation thirty inches, 
voltage-line losses measured over a range 
from 30,000 to 100,000 volts. 

Curve No. 2—Size of wire, No. 2 
B. & S. G. Separation twenty-four 
inches, voltage-line losses measured over a 
range from 30,000 to 145,000 volts. 

Curve No. 3—Size of wire, No. 2 B. & S. 
G., separation forty-eight inches voltage- 
line losses observed over a range from 
30,000 to 150,000 volts. 

For a No. 10 B. & S. G. wire: 


d = 0.018 inch. 
r = 0.05095 inch. 
D’ = 275 x 10°. 


No. 2 B. & S. G. wire: 


d = 0.07 inch. 
r = 01288 inch. 
D' = 170 x 10%. 


Substituting numerical value in equa- 
tion (13) for the two No. 2 lines and in 
(12) for the No. 10 lines, the following re- 
sults are obtained for comparison with 
the measurements by Smith: 

Smith’s voltage-measurements were 
made with a special and highly satisfac- 
tory form of electrometer. Strict agree- 
ment of the calculated and effective re- 
sults can not, however, be expected without 
a knowledge of the ratio of the maximum 
to the effective values of the actual high- 
voltage waves impressed upon the line. 
The last column in the above table gives 
these corresponding maximum effective 
ratios that would bring the calculated and . 
experimental results into exact agreement. 
The ratios indicate the use of a somewhat 
peaked line voltage-wave which is apt to 
be the case owing to the distortion pro- 
duced in the high-pressure transformer by 
the delivery of the line-charging current. 

Naturally the conductor having a circu- 
lar exterior section is the one best adapt- 
ed, other things being equal, for the avoid- 
ance of atmospheric loss. The ordinary 
stranded cable exposes nearly a circular 
sectional area, so that in respect to the 
avoidance of this sort of loss the cable 
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should give substantially the same results 
as the solid conductor. Evidently when 
the voltage is such as to demand a greater 
exterior diameter of conductor than that 
corresponding to the solid section required 
for the economical or efficient transmis- 
sion of the current, the solid or strand- 
ed conductor can be made hollow or pro- 
vided with a non-conducting core. A few 
observations were made by using round, 
hexagonal and square conductors at the 
centre of a fifteen-inch cylinder for the 
purpose of obtaining comparative data, 
applicable to the corona-forming voltage 


as affected by those forms of sections. 
These observations are charted in Fig. 
11, from which it is scen that while the 
exterior surface and total section of the 
hexagonal conductors are greater than for 
the same thickness of round conductor, 
yet the corona losses are started at lower 
voltages. The same is true naturally to 
a greater extent for the square conductor. 


Emax. 


Line. 


Efficiency. 
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when applied between wires of suitable 
diameter, the sevaration of which is ad- 
justed until the initial corona appears 
in the dark. From the conductor diame- 
ter and separation, barometric pressure 
and temperature, a determination of the 
maximum of the voltage-wave may easily 
be made that will be just as accurate as 
the constants in the equation (10), or 
the location of the curves in Figs. 12 
and 13, or made with such increased ac- 
curacy as will be obtained in similar de- 
terminations in the future. This method 
is free from the fluctuating indications 
and objections that attend the use of the 
spark-gap, while its only real objections 
is that the observations must be made in 
a place that is moderately dark. 

In conclusion, attention is called to the 
fact that no experiments were made to 
determine the effects that the presence of 
rain and snow in the atmosphere have 
upon the point of initial corona forma- 
tion. It appears from Mershon’s Tel- 


Efficiency. Emox Efficiency. 


Maximum instan- 
taneous voltage 
at which corona 


Reduced from 
Enäx by the factor 


Observed by 
Smith. (Located 
by intercept upon 
voltage axis of 
voltage-watt curve 


As a factor in lieu 
of y? required to 
bring calculated 
and observed re- 


loss occurs, deter- — - í : ý 
mined by equa- V2 =1.415 ace sults into exact 
tions (12) or (13). shona -€ iT ea. agreement. 
Fig. 11.) 
No. 10B.&5.G 107,700 76,000 66,000 1.63 
30 in. separation 
No. 2 B. & S.G. 158,000 112,000 100,000 1.58 
24 in. separation. 
No. 2 B. & S. G. 178,500 126,000 100,100 1.61 


48 in separation. 


‘T'he cause of this is obviously due to the 
concentration of the dielectric flux at the 
surface angles of the non-circular sec- 
tioned rods. 

‘he curves in Fig. 12 and 13 were de- 
termined from observations made in the 
thesis work of Ford and Wernicke, and 
McCormick and Gillespie. They are re- 
produced here because they constitute 
original data that are useful for analogous 
purposes other than those to which they 
were applied in this paper. The curves 
labeled “sine-wave effective kilovolts” give 
tne relation between the voltages and di- 
ameters of conductors mounted at the 
centre of the fifteen-inch cylinder at which 
initial corona occurred for a diameter 
range of 3 to 600 mils. The remaining 
curves give the corresponding calculated 
diclectric flux-densities at the conductor 
surfaces. The voltages were determined 
by a spark-gap discharger having a scale 
laid off in terms of sine-wave effective 
volts. 

A SUBSTITUTE FOR THE SPARK-GAP METH- 
OD FOR GAUGING THE MAXIMUM 
VALUES OF HIGH VOLTAGES. 

The maximums of the highest alternat- 
ing voltage-waves may be gauged easily 


luride results that there will be little 
effect from this cause. 

With regard to the effect of the pres- 
ence of smoke it should be said that there 
is evidence that a very slight loss is pro- 
duced at all voltages, which is greater at 
the higher values due to this cause. Dur- 
ing the spring of 1903, on days when the 
atmosphere was very smoky on account of 
neighboring forest fires, Dr. Blaker ob- 
served in the physical laboratory at Cor- 
nell that the conductive discharge through 
the atmosphere was appreciable when a 
continuous voltage of 15,000 was applied 
between wires of such size and separation 
that no detectable conduction occurred 
when the atmosphere cleared. 

Those who have made line observations 
and who may use them to check the re- 
sults given in this paper, must not fail 
to eliminate, first, the effects due to the 
presence of the supporting insulators. 

It is altogether unlikely that changes 
in frequency, even over wide ranges, will 
affect appreciably the voltage at which 
atmospheric conduction is started when all 
other conditions remain the same. 
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THE PROMOTION OF BUSINESS. 


BY ARTHUR WARREN, IN THE “NEW YORK 
TIMES.” 


It all came about—my part of it, I 
mean—through a cable message to Lon- 
don inviting me to return to New York 
and confer there with the man himself on 
a matter of business. That was in 1897. 
I had then made a score of journevs 
across the Atlantic as a newspaper man. 
Since then I have doubled the number. 
But the twenty-first journey was to mect 
the great manufacturer in New York on a 
Saturday morning. The Lucania made 
the interview possible. The appointment 
was for 10 o'clock. At 10.10 I had left 
journalism and was drawing salary from 
my new chief. 

“Meet me at the works next week,” 
said he, “and take up details there.” 

But there were no details to take up. 
They did not exist. My work had to be 
created. Before it could be created I had 
to learn what all this ado was about. 

The first day in that grim western city 
was unforgetable. It was a day with a 
master mind. “Come with me,” said the 
Chief, “and keep your eyes and ears open.” 
We went through his various establish- 
ments, huge places where the newest 
methods of manufacture were in force, 
where applied science was yoked to the 
wheels that made money. There were 
brainy men as well as brawny ones at 
every turn. New inventions were shown 
to me. They were in the experimental 
stages. 

“Here is the coming thing,” said the 
Chief. “Its importance can hardly be 
overstated. When we are ready, Pll give 
vou the wotd to push this with publicity.” 

Six years passed before the word was 
given—so long, so careful were the tests, 
the calculations, the changes. 

“Meanwhile, here is another new thing. 
It is ready. Push it.” 

We walked through the place. He saw 
everything in flashes, asked a hundred 
questions, inspected tests and drawings, 
gave instructions, criticised, gave men 
new ideas. Then we crossed the strect 
and entered another manufactory, a vast 
place, and now three times as large. It 
employed 3,000 hands then; there are 10,- 
000 now. | 

“I am going to build here, and here, 
and here,” said he. “People ask why? 
They say there will never be work enough 
to keep the present shops going at full 
capacity. But they don’t understand the 
possibilities; they don’t look ahead.” 

There you have the man; sanguine, 
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never satisfied, thinking faster and further 
than other men, sure of himself, indom- 
itable. At that time this special manu- 
factory sold $2,000,000 worth of product 
in a year. Now it sells $25,000,000 or 
$30,000,000 worth. And if the Chief is 
to enlarge these works again he must go 
some miles distant, for he has covered all 
the available land. 

Summarized, the conditions, as I saw 


them, were these: 

Half a dozen great manufacturing com- 
panies, each separately organized, with 
separate boards of directors and execu- 
tive officers, each companv engaged in a 
distinct branch of engineering, all the 
companies controlled by one man—the 
Chief; all working under one banner— 
the Chief’s. The name of the Chief 
loomed so large before the minds of men 
that the outer world hardlv knew one 
company from the other. People spoke 
of the Chief’s “company” as if there were 
but one, and as if it made all things. 

Publicity Point No. 1—Bring out the 
individuality of each company and the 
products thereof. 

Point No. 2—Bring out the relationship 
of each company to the Chief, for the 
Chief’s name was one to conjure by. The 
Chief was a great personality, a great 
power, therefore a great asset, from the 
point of publicity. 

Point No. 3—The world believes in 
personalities, not in corporations. There- 
fore, when the world thinks of any of 
these varied lines of industry, make it 
think of the Chief. Make the name 
synonymous with achievement and the 
best workmanship, with reliability and 
daring and success. 

Point No. 4—The great profits in manu- 
facture are not necessarily in the great 
contracts that everybody talks about, but 
in the steady output of what you might 
think minor work—the standard products. 
Everybody knew that the Chief’s compa- 
nies did big things; they did not know 
that the companies did the little things, 
and wanted to do more of them. It was 
thought in the trade that these big organ- 
izations would not bother with small 
orders. Remedy that! 

The undertaking seems simple enough, 
but it is not. Engineering can not be 
advertised like shoes and soaps. The 
daily press, the fashion papers, the bill- 
boards, the street cars, the painted signs 
along the railroads are not the publicity 
mediums for high-grade engineering. 

There was a time when good wine 
needed no bush, when great industrial 
concerns scorned publicity. But com- 
petition has changed the conditions in the 
last half-dozen years. We led the way. 

The way to business success was once 
defined for me by the late Philip D. 
Armour: 

“First, know what you want to do; 
second, get the right men to do it.” 

In industrial lines business is appealed 
for through the technical press and the 
trade journals. The general publie knows 
next to nothing of these publications, of 


ELECTRICAL REVIEW 


their ability, their influence, and the ex- 
tent of their business. But for the most 
part these papers are indispensable, their 
ability is of a high order, their influence 
considerable and well employed, and the 
aggregate extent of their business is. very 
large. 

Before long there were seventy publica- 
tions on our lists. No two had the same 
advertisement, and the copy for all was 
changed for every issue. Mining papers 
do not wish what railway papers require, 
nor do buyers for shoe factories read the 
journals taken by steel mills. 

A most effective branch of the work 
was our service of articles for the trade 
and technical press. It had always been 
a point of criticism on the part of tech- 
nical and trade editors that they could 
not get timely and sufficient information 
from the companies of the Chief; usually 
they could not get it at all. The bureau 
of publicity changed all that. It sup- 
plied information, articles, photographs, 
and cuts from one end of the country 
to the other, describing the work that was 
going on, the machinery that was being 
erected in Washington Territory, Texas 
or Peru; the railway equipments that 
were being installed; the huge engines 
that were newly turning over their wheels 
in the great cities. This work was vastly 
useful. And the experts of the technical 
and trade press were invited to the works 
from time to time to meet our experts 
in engineering. And each learned some- 
thing from the other. 

The bureau of publicity was at the 
same time a bureau of suppression. A 
good deal of matter that would have been 
“live news” we were not permitted to 
touch because competitors might be bene- 
fited. There were new technical practices 
that we must not talk about. Neverthe- 
less, the editors were kept busy. You 
could not take up a technical or trade 
paper in the land without seeing that the 
Chief’s companies were very much alive. 

A journalistic training is of the first 
importance in this kind of work. ‘The 
“nose for news” scents the interesting 
facts from afar, and experience in pre- 
senting facts is kept employed in letting 
the world know what is going on. The 
Chief’s technical experts were encouraged 
to write, but they could not write much 
because their duties as experts were para- 
mount. They were paid to be engineers, 
not publicists. 7 

The bureau of publicity was managed 
as an editor manages a daily paper. The 
men attached to the thirty or forty sales 
offices throughout the country were our 
reporters and correspondents. At head- 
quarters I had writers on the various 
branches of engineering; a photographer, 
a printer of photographs, an enlarger of 
photographs, a retoucher for half-tone 
work, two men to read proofs and “make 
up” publications; a designer of’ advertise 
ments; thousands of half-tone cuts and 
clectrotypes, so stored and indexed that 
any one could be found in an instant; 
25,000 photographie negatives similarly 
arranged; a circulation department to 
distribute our output. 
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Electrical Patents. 


A colored sign lamp has been invented 
by Mr. Walter Lytton, of Chicago, III. 
In this invention a suitable support is 
provided upon which the improved appa- 
ratus is mounted, the support being pro- 
vided with an upper rearwardly project- 
ing ledge or cap-piece which overhangs 
the apparatus and serves as a support for 
certain parts thereof. A series of lamps 
is mounted in the support and projects 
from the front side thereof, the base or 
socket end portions extending through the 
support and being exposed at the rear 
side of it. These lamps are incandescent 
electric lamps and each comprises an or- 
dinary plug, with which is connected the 
usual filament, an inner enclosing bulb 
and an outer enclosing bulb. Between 
the bulbs is a surrounding chamber with 
the upper side of which communicates an 
inlet passage and with the lower side of 
which communicates an outlet passage. 
These passages are formed by means of 
integral tubular extensions or nipples, 
the former of which is provided with a 
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funnel-like mouth and both of which are 
located at the base end of the lamp in 
rear of the supporting board. A turn- 
cock is mounted below the lamps, 
the outer or casing member of 
which may be seated in or other- 
wise secured to the rear side of the 
support, so that the body of the turn-cock 
projects at right angles from it. The 
turn-cock is provided with a plurality of 
radially disposed-inlet and outlet nipples, 
each adapted for connection with a com- 
municating pipe. The turn-cock is also 
provided with intersecting transverse 
passages arranged to register with the in- 
let and outlet nipples above mentioned. 
Upon the outer end of the turn-cock ia 
mounted a rigid radially extending arm 
to the outer end of which is connected the 
lower end of a T-shaped lever, pivoted 
at its upper end the length of its incross 
arms to a suitable pivot stud upon the 
back of the support. The communicating 
pipe connects with another pipe which in 
turn communicates with the lower side 
of each one of the lamps through the 
passages thereof. These pipes extend to 
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and respectively communicate with the 
lower sides of reservoirs, which are 
mounted so as to be raised and lowered 
relatively to the lamps, so as to produce 
an alternate inflow and outflow of the 
liquids contained by the respective reser- 
voirs. The operation of the apparatus is 
as follows: the two reservoirs are filled 
with two differently colored fluids and 
are so arranged that the fluid from one 
reservoir will flow downwardly through 
the pipe, through the turn-cock and into 
the chambers of several lamps, thereby 
enclosing the inner bulb within a colored 
fluid and thus coloring the transmitted 
light accordingly. To change the color of 
the lamps, the operator will rotate the 
crank handle in the proper direction to 
lower one reservoir, thereby elevating the 
opposite reservoir, and inasmuch as the 
liquid within the lamps will begin to re- 
turn to the reservoir as soon as it reaches 
a level lower than that of the lamps, if 
the lowering movement be not too rapid 
the liquid will all have returned to the 
reservoir by the time the latter reaches 
approximately its lower limit of move- 
ment. While one reservoir is being low- 
ered, the other reservoir will be corre- 
spondingly elevated, but the T-lever will 
remain stationary and the position of the 
cock unchanged until the reservoir reaches 
and engages the arm, whereupon the cock 
will be shifted to a position to close one 
of the pipes and open the other pipe, it 
being noted that in its changed position 
the intersecting passage of the turn-cock 
will be placed in communication with 
one pipe and one end of the passage in 
communication with the other pipe. As 
soon as the parts have assumed their 


positions, the liquid from the reservoir. 


will flow into lamps and thus change their 
color. 

An electric pump for switching mech- 
anisms has been invented by Walter J. 
Bell, of Los Angeles, Cal., who has as- 
signed one-half interest to Leon F. Moss, 
of the same place. A pump cylinder is 
employed in which is slidably arranged a 
hollow piston, open at both ends and pro- 
vided with a packing. The pump is im- 
mersed at its lower end in a body of 
liquid, preferably oil, the oil being ad- 
mitted to the cylinder by the open lower 
end of the piston. At the upper end of 
the piston is an inlet check valve which 
is preferably in the form of a ball which 
seats by gravity on the upper end of the 
piston and is free to be raised therefrom 
to admit oil to the cylinder during the 
downstroke. A fluid-pressure-conducting 
pipe which leads to the switch tongue- 
operating piston is connected to the cyl- 
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inder by an elbow. In the pipe is a 
check valve which may be of the usual 
construction. Fixed to the lower end of 
the piston are laterally extending arms, 
which connect with the yoke of a pair of 
solenoid-magnet armatures, the latter ex- 
tending in elevated position within the 
magnets at a distance equal approximately 
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to two-thirds of the height of the mag- 
nets. A yoke connects the magnet cores, 
which latter extend into the magnets a 
distance about equal to one-third of the 
height of the magnets. Fixed to the yoke 
is a laterally projecting arm supporting 
at its outer end a vertical rod. Two 
spring arms are mounted on the rod 
through the medium of set collars, prefer- 
ably intermediately coiled. In the path 
of one arm is a pin and another pin is 
located in the path of the other arm. Be- 
tween the pins is pivoted a switch lever 
movable between stop-pins, and a contact 
is located in the path of the free end of 
the contact lever. A wire connects the 
contact with the feed wire, and the switch 
lever is connected at its pivotal point with 
one of the magnets by a wire. : The mag- 
net is connected with its companion mag- 
net by a wire and the latter magnet is 
grounded through a wire. The down- 
stroke of- the piston by which oil is ad- 
mitted to the cylinder is effected by grav- 
ity, and when near the end of the stroke 
the arm snaps from the pin against a pin 
or shoulder on the switch lever and drives 
the latter into engagement with the con- 
tact. Current is thereby caused to pass 
through the circuit. The downstroke of 
the piston is limited by spring stops, 
preferably located in the path of the yoke, 
and during the downstroke the valve is 
unseated. The magnets being energized 
the armatures are raised and the piston is 
elevated to force the oil contained in the 
cylinder through the medium of the 
seated valve through the pipe, the valve 
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being unseated by the pressure. When 
near the end of the upstroke of the pis- 
ton, the arm snaps from the pin against 
the shoulder on the switch lever and forces 
the latter from engagement with the con- 
tact, thereby breaking the circuit through 
the magnets. The circuit being broken, 
the piston moves downwardly by gravity 
until the circuit is again established. 
Mr. Leon Jules Le Pontois, of New 
Rochelle, N. Y., has manufactured a 
method of producing sparks in the cyl- 
inders of internal combustion engines. 
Heretofore, two kinds of electric gener- 
ators have been used for this purpose, 
namely, the continuous-current dynamo, - 
self-exciting or excited by permanent 
magnets, and the alternating-current 
magneto constructed with a permanent 
magnetic field and a shuttle-wound arma- 
ture. In order to do effective work, it is 
necessary that the magneto should run at 
such a speed in relation to the speed of 
the engine that the current generated 
reaches its maximum intensity when the 
circuit is opened by the circuit-breaker in 
the engine cylinder. The magneto must . 
therefore either be driven at the same 
angular speed as the engine or by gears at 
a multiplied speed, so that the current 
will always reach its maximum when a 
spark is desired. In carrying out the in- 
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vention an electric generator is employed, 
delivering two or more alternating cur- 
rents differing in phase from each other, 
with a multiple circuit-breaker so con- 
structed that the different currents de- 
livered by the generator may be broken 
simultaneously in the combustion chamber 
and so that the total heat energy of the 
spark or sparks resulting from the inter- 
ruption of the different circuits is at any 
given time almost constant. It is obvious 
that as the currents are differing in phase 
one or more of them will reach sufficient 
intensity at the time of opening the cir- 
cuit, and therefore the simultaneous open- 
ing of all the circuits will result in one 
or more sparks having sufficient heat value 
to explode the mixture in the chamber. 
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FANS FOR 1904—INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


HE electric fan for 1904 will not 
T show any radical departure from 
what we are already familiar with, 
at least in general characteristics and ap- 
pearance. Several makers have wisely 
eliminated a few intermediate sizes, but 
will present, this season, a sufficient 
variety of types and designs to meet any 
requirement. The field appears to be about 
evenly divided between the alternating 
and direct-current apparatus. 

Within very recent times there has been 
worked up a prejudice against straight- 
blast fans, and this has created a demand 
for oscillating devices, designed to dis- 
tribute the current of air over a wide 
range. These devices have taken on a 
number of forms, and include auxiliary 
mechanical attachments, oscillators form- 
ing an integral part of the fan construc- 
tion, and still others which are simply 
provided with pivotal bearings and depend 
on air-reaction for their variable move- 
ment. 

The ceiling and column fans with elec- 
trolier attachment are now seen in all 
large stores and restaurants and these will 
be shown in many handsome types, the 
possibility of ornamentation in this di- 
rection being considerable. 

Of course each year brings the fan mo- 
tor nearer to mechanical and electrical 
perfection. Bearings, oiling and econo- 
my of current consumption have all re- 
ceived severe attention by the manufac- 
turers, as well as the proper proportion- 
ing of coils, insulators and commutating 
surfaces. | 

The following descriptions and illus- 
trations give an idea of the variety and 
extent of the apparatus which prominent 
manufacturers have placed on the market 
for 1904: 


GENERAL ELECTRIC COMPANY. 


In this year’s production the General 
Electrice Company presents a convertible 
tvpe motor. This marks a distinct de- 
parture in the design of fan motors, and 
the convertible feature will be found of 
great convenience both to dealers and to 
customers. The desk motors may be 
changed to bracket motors simply by the 
use of a small adapter, thus dealers may 
carry a supply of desk motors and a few 
adapters and can supply an order either 
desk or bracket motors. Customers will 
find these motors convenient because of 


Electric Fans for Present Year. 


the facility with which they may be con- 
verted from desk motors to bracket motors. 


i a 
Fic. 1.—GENERAL ELECTRIC ALTERNATING- 
CURRENT FAN. 


The general construction of the motors, 
as illustrated in Figs. 1, 2, 3, 4, 5, 6 and 7, 
is similar to last year’s design. As shown 
in the illustration, the controlling switch 
for the alternating-current motor is now 
placed in the fan motor base. The sim- 
plicity which has marked the construc- 
tion of the alternating-current motors for 
several years is retained in this year’s 
models. 

No moving wire or contacts are 
used and the revolving parts are carefully 
balanced on one long bearing. The direct- 


Fic. 2 —GENERAL ELECTRIC CONVERTIBLE, 
FOR ALTERNATING CURRENT. 
current motors have enclosed dust-proof 
frames, although the rectangular brushes 
and brush-holders are easily reached by 


means of a removable shield. In the con- 
vertible type this company offers twelve- 


Fic. 3.—GENERAL ELECTRIC SWIVEL FAN, FOR 
Direct CURRENT. 


inch and sixteen-inch motors for both di- 
rect and alternating-current circuits. 


Fr :. 4.—GENERAL ELECTRIC SWIVEL FAN FOR 
ALTERNATING CURRENT. 


Besides the convertible type of motors, 
the General Electric Company is still sup- 


Fic. 5.—GENERAL ELECtRIC CONVERTIBLE FOR 
DIRECT CURRENT. 

plying a swivel-frame twelve-inch motor 

for alternating currents, and a solid-frame 

twelve-inch motor for direct current. 
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Particular attention is called to the sub- 
stantial guard with two outer protection 
rings which are used on these motors. 
All these motors are fitted with variable 
speed switches, thus perfect control of the 
fan is provided. 


Fie. 6.—GENERAL ELECTRIC SoLID FRAME 
Fan FOR ALTERNATING CURRENT. 


In addition to the standard products 
indicated, this company also manufactures 
direct-current ceiling fans, the so-called 
radial fan motors for desk use which throw 
a gentle breeze in a horizontal plane, and 
light bracket motors with spring suspen- 
sion for places where a heavier wall 
bracket motor is not suitable. 


Fic. 7.—GENERAL ELECTRIC SOLID FRAME 
Fan FoR DIRECT CURRENT. 


The standard finish for all of these mo- 


tors is black enamel with polished brass 
fans and guard. 


PEERLESS ELECTRIO OOMPANY. 


The Peerless Electric Company, War- 
ren, Ohio, will not show any additions 
to its standard line of fans for 1904. Its 
fans will have much the same general ap- 
pearance, and while every distinctive feat- 
ure will be retained, every electrical and 
mechanical improvement that years of ex- 
perience and progressiveness can suggest 
will be employed. ' 

All of the desk and bracket fans made 
by this company are equipped with swivel 
and trunnion arrangements. The ceiling 
fan, with black japan finish, will be sup- 
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plied this season with swivel and speed 
controller. The Peerless alternating-cur- 
rent desk and bracket fan will be offered 
with a number of improvements. 

Fig. 8 shows the type “G” direct-cur- 
rent desk fan. The blades are of heavy 
spring brass, firmly riveted to a solid cast 
brass centre, with hub of ample length to 
ensure a firm bearing on the shaft. 

The guard is made of heavy brass, of 
great strength and rigidity. The guard 
braces are of malleable iron, and are four 
in number. 

The armature is built up of sheet-steel 
laminations, securely fastened to the shaft. 
The windings are thoroughly insulated 
from contact with all metal surfaces. The 
commutator is made up from sections cut 
from hard-drawn copper bar, the segments 
being insulated with high-grade India 
mica. 

The lead wires are fastened into slots 
milled in the ends of the commutator 
segments, and are bound to an asbestos 
ring which prevents injury from rough 
handling or vibration. 
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section and extra length are used, and 
these are controlled by compression 
springs. 

The field coils are protected by a heavy 
layer of insulating material, strongly 
taped. The coils are form-wound, with 


Fic. 8.—PEERLEss DIRECT-CURRENT DEskK FAN. 


cotton or silk-covered wire, according to 
the voltage requirements. 
The speed-regulating device is made up 
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Fic. 9.—PEERLEss DIRECT-CURRENT CEILING FAN. 


Self-aligning and self-oiling bearings 
are made from high quality gun metal. 
Wick-feed oil cups of large proportions, 
holding sufficient oil to last an entire sea- 
son, are provided, and all desk fans have 
an oil-catching device which prevents any 
leakage or spraying. 

Carbon pencil brushes of large croas- 


of German silver wire, wound on a porce- 
lain spool. This gives the fan three speeds 
and a cutout. 

Fig. 9 shows the type “H?” direct-cur- 
rent ceiling fan with a four-light elec- 
trolier attachment. The blades are of light, 
well seasoned wood, and are set at an 
angle of fifteen degrees. They have a 
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slight bevel from centre to edge, and 
the distance of the blade from tip to tip 
is sixty inches, the width of the blade at 
the end being eight and three-quarters 
inches, tapering in width to the shank. 
Gun metal self-oiling and self-aligning 
bearings are used, and the bearing is en- 
cased in a large receptacle holding about 
a half pint of oil. 

The commutator is made of large sec- 
tion, and the lead wires are fastened into 
slots in the commutator segmenta, leaving 
the commutator straight across the face, 
without a shoulder for lead wires. 

The brushes are a composition of car- 
bon and graphite, making a self-lubricat- 
ing brush of low resistance and large 
cross-section. 

The brush-holder consists of a thin brass 
shell, held in an insulated sleeve. This 
is kept firmly in place by a clamp from 
the bottom of the hub. 

The field coils are wrapped with spe- 
cially prepared tape, and are subjected to 
a breakdown test of 4,000 volts. The 
armature is of the ironclad type, built 
up of specially prepared sheet-steel lami- 
nations. 


B. F. STURTEVANT COMPANY. 


Figs. 10, 11, 12 and 13 illustrate some 
of the types of electric fans built by the 
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Fig. 10.—-SfURTEVANT E1GHT-PoLE MoTor 
DRIVING STEEL-PLATE FAN. 


B. F.-Sturtevant Company, Boston, Mass. ; 
these fans have different types of motors 
for different classes of service. Fig. 10 
shows an eight-pole open machine direct- 
connected to a steel-plate fan. Fig. 11, 
an eight-pole open machine direct attached 
to a cast-iron or monogram type of fan. 
Fig. 12, an eight-pole semi-enclosed mo- 
tor direct-connected to a fan of the pro- 
peller type. This motor can be made 
fully enclosed by the use of covers to 
close up the openings in the case. Fig. 
13 illustrates the enclosed bipolar machine 
as used for driving fans of the propeller 
type. The field-magnet ring of the bi- 
polar machine is of cast iron with de- 
tachable steel or wrought-iron field corea. 
The machines having steel field cores are 
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provided with polar extensions cast in- 
tegral with the magnet cores, and those 
having wrought-iron cores are provided 
with cast-iron shoes. The magnet or field 
coils in all cases are form-wound of 


Fie. 11.—STURTEVANT Er@Ht-PoLe Motor 
DRIVING MONOGRAM FAN. 

double cotton-covered magnet wire and are 
insulated in such a thorough manner that 
a grounded or broken-down field coil is 
a very unusual occurrence. The coils after 
being assembled upon the magnet cores 
are given a breakdown test of 1,500 volts, 
alternating, applied for one minute. 

All the motor armatures are of the 
toothed-drum type, having form-wound 
armature coils insulated in the most thor- 
ough manner by the use of heavy cotton 
tape and fish-board and horn fibre. They 
are thoroughly saturated with a water- 
proof insulating*compound and baked for 
a sufficient length of time to drive out 
all moisture. 

On motors of three-eighths horse-power 
(driving a thirty inch propeller fan) and 
under, the brushes are round carbon pen- 


Fie, 12.—STURTEVANT OPvEN-TYPE MOTOR 
DRIVING PROPELLER Fan. 
cils fed in cartridge-type holders by helical 
springs. In larger machines ordinary rec- 
tangular carbon brushes are used, fed in 
holders of the sliding-socket shunt-type, 
the pressure being regulated by an ad- 
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justable flat phosphor-bronze spring. All 
motors are furnished with self-oiling, self- 
aligning boxes. 

The commutators are constructed only 
of drawn or drop-forged copper bars in- 
sulated with the most carefully selected 
amber mica and thoroughly tested before 
being attached to the armature. The in- 
sulation between the segments and the 
shell is of micanite, no fibrous material 
of any kind being used in the construc- 
tion of the commutator. These commu- 
tators are assembled under great press- 
ure at a high temperature, thus assuring a 
commutator of solid construction, and one 
in which the mica between the segments 
is not liable to creep and produce spark- 
ing due to high mica. 

All parts of the machine are: made of 
the very best material in the most work- 
manlike manner, and before being shipped 
every machine is given a full-load run 
for a sufficient length of time to attain 
a maximum temperature, and every part 
critically examined before it leaves the 
testing department. Every means possi- 


Fie. 13.—STURTEVANT ENCLOSED MOTOR 
DRIVING PROPELLER FAN. 


ble is resorted to to ensure that nothing 
but strictly first-class machines leave the 
works. 


THE KNAPP ELECTRIC AND NOVELTY COM- 
PANY. 


The Knapp Electric and Novelty Com- . 


pany, New York city, manufactures a 
low priced fan taking current from port- 
able batteries. This fan is designed for 
use where street current is not available. 
The field is formed from steel punchings, 
and a drum-type armature is used. The 
brushes are readily adjusted while the 
motor is running, and automatic-feed oil 
cups are used. The motor is mounted on 
an iron base, fitted with a starting switch 
and rubber feet. The fan is finished in 
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black enamel with nickel-plated trim- 
mings. 

The fan throws a good breeze directly 
forward, or can be tilted to an angle either 
up or down, or made into a wall bracket 
fan by adjusting the wing nuts at the 
lower sides of the field. 

This fan is usually run from a battery 
box containing twenty cells connected in 
four multiples of five in series each. The 
motor takes so small a fraction of an am- 


Fie. 14.—KNAPP ELECTRIC MANUFACTURING 
COMPANY BATTERY FAN. 


pere each time as to enable the battery 
to stand up to the work for a considerable 
time. Running six hours per day, it gives 
about 200 hours’ work. If worked con- 
tinuously, not allowing the battery to re- 
cuperate, the life is consequently greatly 
reduced. Where constant work is neces- 
sary, as in the sick room, it will be more 
economical to alternate with extra sets of 
battery. 2 

The battery box is wired complete, and 
is furnished with a diagram showing how 
to put in the cells and make the proper 
connections. 

The motors are rated at approximately 
five volts and one-half ampere. The 
weight is five pounds free, seven and one- 
half pounds boxed. 


AMERICAN BLOWER COMPANY. 


The American Blower Company, De- 
troit, Mich., is the manufacturer of the 
well-known “A B ©” disc ventilating 
fans. These fans are adapted for the 
ventilation of all types of buildings, the 
removal of smoke, fumes and gases, steam 
and dust, for the cooling of overheated 
apartments, for heating and drying in 
connection with heating apparatus, either 
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with furnaces or steam coils. They also 
are employed economically to assist the 
draught in ventilating shafts or eduction 
flues in large public buildings. 

A very popular disc ventilating fan is 
thatshown in Fig.15. This is equipped with 
a direct-connected electric motor. The 
motor frame is cast in one circular piece, 
without joints, and is made of fine cast 
steel of high magnetic permeability. The 
pole-pieces are of cast steel, provided with 
shoes to hold the field coils in place. The 
bearings are supported by brackets bolted 
to the frame, are self-oiling and self- 
aligning, made of bronze, carefully reamed 
and presenting a large surface. 

The armature is of the iron-clad coil- 
wound self-contained type. ‘The core is 
built of annealed sheet-steel laminations, 
mounted and keyed upon a shaft of large 
diameter. The armature coils are copper 
wire, form-wound, insulated and em- 
bedded in the slots punched in the arma- 


Fig. 15.—AMERICAN BLOWER CoMPANY DIRECT 
DRIVEN Disc VENTILATING FAN. 


ture discs. The coils are bound firmly 
in place between the teeth by band wires. 
The commutator is heavy and of large 
section. The field coils are machine- 
wound, and the brush-holders are of heavy 
brass construction, provided with adjust- 
ing screws for regulating the pressure of 
the brush on the commutator. 

Speed regulation is accompanied by a 
rheostat, which is designed to reduce the 
speed approximately fifty per cent. 

The base of the “A B C” fan is made of 
solid cast iron. The arms are cast iron, 
with a yoke in the centre to support the 
bearings. The ends of the arms are bolted 
to the fan casing and the case. The cas- 
ing is of sheet steel, completely enclosing 
the fan blades. The shaft is of fine qual- 
ity cold-rolled steel. The journals are 
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self-oiling and self-aligning. The blades 
and central discs are made of steel, each 
blade overlapping the one next to it. Each 
blade is bolted to two large centre discs, 
one of which is on either side. The ar- 
rangement and proportioning of the 
blades prevent a back flow of air through 
the centre when working against pressure. 


THE D. L. BATES & BROTHERS COMPANY. 


The D. L. Bates & Brothers Company, 
Dayton, Ohio, manufacturer of fans and 


Fia. 16.—D. L. Bates & BROTHERS DIRECT- 
CURRENT BRACKET FAN. 


electrical- machinery, will offer the same 
line for 1904 as has been well known for 
some. years. 


Fig. 16 shows the bracket fan for direct 
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Fie. 17.—D. L. Bates & BROTHERS DIRECT- 
CURRENT TRUNNION Desk FAN. 


current, and Fig. 17 the trunnion desk 
fan for direct current. In addition to 
these, the company manufactures a four- 
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blade ceiling fan for direct current, any 
voltage, a revolving electrolier ceiling fan, 
an electrolier column fan, a three-speed 
switch fan for direct current, and a two- 
blade ceiling fan. 

In these fans the field coils are six in 
number, and are form-wound on two 
hard fibre spools. They are slipped over 
the poles and wedged into position. The 
bearings run continually in self-oiling 
boxes, requiring oil but once a season. 
The lower bearing is self-aligning by the 
weight of the armature, and the bearings 
are interchangeable and can be renewed at 
any time. 

The brushes are of a special grade of 
carbon, in rectangular form, and contact 
is regulated by a spiral spring. 


SPRAGUE ELECTRIC COMPANY. 


The Sprague Electric Company, New 
York city, manufacturer of the “Lundell” 
fans, maintains the high quality of con- 
struction and graceful appearance which 
have made its product so popular in past 
years. These fans will be made for 1904 
in various types and sizes which are suffi- 
cient to meet all requirements of the trade. 

Fig. 18 shows the twelve-inch fan motor 
for 115 and 230 volts. This is made in 
both desk and bracket styles, and is equip- 
ped with a starting and regulating switch 
giving three speeds—900, 1,250 and 1,650 
revolutions per minute. 

Fig. 19 shows the sixteen-inch fan mo- 
tor, for 115 and 230 volts. A starting and 
regulating switch gives this fan three 
speeds—800, 1,150 and 1,550 revolutions 
per minute. The bracket fans are so ar- 


Fic. 13.—SPRAGUE ELACTRIC COMPANY 
TRUNNION Desk Fan. 


ranged as to permit the fan to be turned 
at any angle. In addition to these styles, 
the company will present a twelve and six- 
teen-inch swivel and trunnion desk fan, 
small exhaust fans, and parts complete. 
The “Lundell” fan motor is of the sin- 
gle field coil type, in which a single coil 
energizes both pole-pieces. The motor has 
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a strong torque, permitting the use of 
fan blades of considerable pitch, so that 
they will drive a large volume of air at 
a given speed with a small amount of 
current. The actual current taken by a 
twelve-inch fan motor, running at its high- 
est speed and displacing the maximum 
amount of air, is stated to be 0.43 ampere 
on 115 volts. 

Self-oiling and self-aligning bearings 
are used, and these are equipped with self- 
feeding oil cups. 

A rheostat ia concealed in the base of 
the motor stand. The coil is divided into 
circuits, giving three distinct and varying 
speeds. The brush-holders are simple and 
compact. The carbons can be removed, 
turned or replaced with little trouble. 
The pressure spring and all the parte are 
of ample carrying capacity. 

The armature is built of accurately cut 
dises of thin soft iron, having suitable 


Fig. 19. SPRAGUE ELECTRIC COMPANY 
TRUNNION BRACKET FAN. 
teeth cut in the periphery for the recep- 
tion and protection of the coils. These 
discs are securely keyed on to the shaft, 
compacted under pressure, and locked with 
retaining nuts. 

The fan blades are firmly riveted to a 
spider, and a large set screw and deep slot 
in the shaft retain the spider in posi- 
tion. 


THE SHEDD ELECTRIC AND MANUFACTUR- 
ING COMPANY. 

The “Comfort” oscillating electric fan, 
with oscillating base, is manufactured by 
the Shedd Electric and Manufacturing 
Company, of 50 Leonard street, New 
York city. The construction of this fan 
is well shown in the accompanying illus- 
tration. The motor is of bipolar type. 
The field casting is exceptionally heavy, 
and is cast in one piece. The field coils 
are machine-formed, wound and saturated 
with insulating compound. The arma- 
ture is of the tunnel drum type, and the 
dises are punched with the key which fits 
into the key-way on the shaft, rendering 
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them rigid and impossible to turn. The 
commutator is insulated with mica be- 
tween the segments, and is of large pro- 
portions. There is sufficient metal so 
that, if desired, it can be turned off a 
number of times. The armature is silk- 
wound and thoroughly insulated. A 
graphite brush is used, supported by a 
tubular brush-holder with screw cap. 


Fie. 20.—SHEDD ELECTRIC COMPANY 
‘“ComFortT” OSCILLATING FAN. 


The bearings are self-aligning, and un- 
der-type wick-feed oil cup is used. 

All parts of the motor are interchange- 
ible, being made by a most improved and 
accurate system of jigs. The current is 
transmitted from the base to the motor 
proper by a system of collector rings and 
brushes, eliminating shunt cords or sim- 
ilar appliances. 

The fan has two speeds—1,400 and 
1,800 revolutions per minute for the 
twelve-inch, and 1,200 and 1,500 revolu- 
tions for the sixteen-inch size. Notwith- 
standing the fact that, owing to the aux- 
iliaries, the fan does more work, it con- 
sumes no more current than the ordinary 
rigid type fan. The actual current con- 
sumption of the twelve-inch size is about 
forty-three watts, and for the sixteen-inch 
size, about ninety watts. 

A novel feature of this fan is the rheo- 
stat, which is composed of a composition 
block about one-half inch square and two 
and one-quarter inches long. This is 
mounted flat on the porcelain base, and 
is practically indestructible. 

The fans are made for the standard 
voltages—110, 220 and 250, direct cur- 
rent, but a fan for any special voltage 


may be made to order. 

The guard is made of solid brass, highly 
polished. All parts are held rigid by 
screws, no solder being used anywhere in 
its construction. The motor parts are 
finished in black enamel and striped in 
gold. 
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WESTERN ELECTRIC COMPANY. 


The Western Electric Company’s 
“Standard” ceiling fan is shown in Fig. 
21 and Fig. 22. Fig. 21 is a cross-section 
view of the “Standard” ceiling fan. The 
motor is bipolar and has a slotted drum 
armature, the core being mounted directly 
on the shaft. The yoke and pole-pieces 
are one casting of semi-steel. 

The armature winding is double silk- 
covered wire, wound in circular slots and 
insulated from the core by pressboard 
tubes and washers. The field coils are 
wound in four sections, each section be- 
ing thoroughly insulated with a double 
wrapping of heavy insulating tape dipped 
in Sterling insulating varnish. 

The “Standard” ceiling fans have been 
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Fie. 21.—WeEsTERN ELECTRIC ‘‘ STANDARD” 
CEILING FAN IN SECTION. 


equipped with non-spillable oil reservoirs, 
so that the bearings are constantly flooded 
with oil. The well is partly covered and 
a flange extending from the top of the 
well nearly to the surface of the oil pre- 
vents the oil from spilling when the mo- 
tor is laid on its side or even inverted. 
This leaves sufficient opening around the 
shaft to allow thorough washing of the 
wells with benzine at the end of the sea- 
son. The brush-holders are of the cart- 
ridge type and the brushes graphite pen- 
cils pressed upon the commutator by a 
helical spring behind the brush. The 
spring is designed to give a constant 
pressure to the brushes until they are al- 
most entirely used up. 

The weight of the motor is supported 
by a strong cast-iron bracket fastened to 
the frame with machine bolts. The 
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bracket also supports the upper bearing 
and a steel tube extending through the 
hollow armature shaft. This tube con- 
tains a six-wire cable made up of the 
leads for the chandelier lights and the 
wires connecting the  speed-regulating 
rheostat to the switch. 

The rheostat, giving three speeds to 
the fan, is made of German silver wire 
wound on an iron drum, the wire being 
imbedded in a coating of white enamel. 
The rheostat is mounted on a porcelain 
base screwed to the cast-iron bracket. 
The base serves as a connection board, 
having six binding-posts for connections 
of the chandelier lighting leads and rheo- 
stat leads. 

The upper cover can be removed to get 
at the upper oil well and the connection 
board without taking the fan from the 
ceiling hook. 

The bearings are of babbitt and are 
self-aligning. The large wearing surface 
of the journals and bearings, and rigid 
method of mounting the bearings, make 
it practically impossible for the armature 
to be drawn against the pole-pieces on ac- 
count of imperfect alignment or wearing 
of the bearings. 

The blades are of finest quality of white 
basswood, thoroughly seasoned and free 
from blemish. 

The sweep of the blades is sixty inches; 
the width across the face eight and three- 
quarters inches. The fans run at a speed 
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Fic. 22.—WESTERN 
CEILING FAN, WITH CHANDELIER ATTACH- 
MENT. 


of 210 revolutions per minute, and con- 
sume 120 watts. 

These motors are wound for 110, 170, 
220, 250 and 500 volts; the 170 and 250- 
volt motors are intended to run in 
groups of three and two in series on 500- 
volt circuits, in which case a wall switch 
rheostat for three-speed control is fur- 
nished. 
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Figs. 23 and 24 illustrate the Western 
Klectric Company’s “Western” ceiling fan 
for 1904. Fig. 23 is a cross-section view 
of the “Western” No. 1 ceiling fan; Fig. 
24 is a perspective view of the “Western” 
No. 2 fan. 

The “Western” No. 1 and “Western” 
No. 2 fans are similar in all respects, with 
the exception that the No. 2 is not pro- 
vided with a starting switch. Both the 
No. 1 and No. 2 are single-speed fans. 
The bipolar motor has an armature simi- 
lar to the Standard ceiling fan. The 
yoke is of best soft cast iron, having 
forged steel pole-pieces bolted to the cast- 
ing. The field coils are wound on press- 
board spools. The use of forged-steel 
pole-pieces, with carefully designed ex- 
tensions having a large polar angle, al- 


Fie. 23.— WESTERN ELECTRIC ‘‘ WESTERN” 
CEILING FAN, IN SECTION. 


lows the use of a field*coil of small di- 
ameter, affording an exceptionally com- 
pact and efficient motor. The brackets 
supporting the upper bearing and switch 
and the upper cover into which the sus- 
pension rod screws, are cast integrally 
with the frame. The “Western” fans 
have also been equipped with oil reser- 
voirs, but they do not have the non- 
spillable features of the Standard wells, 
although the method of lubrication is the 
same. Before removing the fan from the 
ceiling hook, the oil should be withdrawn 
from the wells by means of a small oil 
pump provided for this purpose. The 
switch in the upper part of the ‘“West- 
ern” No. 1 fan is operated by a key and a 
rod extending through the hollow arma- 
ture shaft. 

The No. 1 motor operates on 110, 220 
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and 500 volts, while the No. 2 is designed 
to operate singly on 110, 170, 220, 250 
and 500 volts, or in groups in series as 
follows: 

* 2—110-volt fans on a 220-volt circuit. 


= O—110-volt “ ‘ 550-volt “ 
= 8—170-volt ‘* ‘* 500-volt “ 
wo (i2—250-volt ** ‘ 500-volt “ 


The blades are of white basswood, free 
from blemish, and have a sweep of fifty- 
four inches. The motors operate at a 
speed of 200 revolutions per minute with 
an electrical input of ninety watts. 

The general appearance of the Western 
Electric desk fans for 1904 is similar to 
that of the well-known type of the past 
year. Fig. 25 is an external view and Fig. 
26 a cross-sectional view of the desk fan. 

The U-shaped field magnet with arma- 
ture at the top allows a low pedestal to 
be used, thereby making the weight of 
the motor unusually low, as a large pro- 
portion of the material used is “working 


Fic, 24.—WEsTERN ELECTRIC ‘‘ WESTERN” 
CEILING FAN, WITHOUT SWITCH. 


material.” The weight of the motor is 
further reduced by the use of a forged- 
steel field magnet having the best mag- 
netic properties. 

The armature is of the ironclad, drum 
type, wound with double silk-covered wire, 
insulated from the core by pressboard 
tubes in the slots and pressboard washers 
over the end-plates. The field coils are 
wound on pressboard spools and being ex- 
posed to the direct action of the moving 
air, an exceptionally low running tem- 
perature is ensured. 

The commutator is made of hard-drawn 
copper segments, separated by best mica 
insulation. The bearing bracket enclos- 
ing the commutator end of armature is of 
such a form as to furnish ample protection 
from any dirt or dust falling upon the 
fan and liable to injure the moving parts, 
but is sufficiently open to allow the com- 
mutator to be readily inspected. 

The bearing brackets encase the bab- 
bitt bearings and are provided with lips 
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which overhang flanges on the commu- 
tator cap and on the fan hub to prevent 
throwing of oil. From the recesses in the 


Fia. 25.—WESTERN ELECTRIC Desk FAN. 


bearing brackets formed by the lips, the 
oil is drained back to the oil cups through 
ducts in the castings. A cap covers the 


D 
Fie, 26.—WEsTERN ELECTRIC Desk Fan, 
IN SECTION. 


end of the shaft and bearing and prevents 
leakage of oil and entrance of dust. 
The brushes are of specially prepared 
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graphite, circular in cross-section, and 


self-adjusting. The brush-holders are a 
modification of the cartridge type and are 
provided with triggers which bear upon 
the end of the brush, pressing it against 
the commutator. They allow almost the 
entire brush to be used up, and as there 
is no clamping they will not break the 
brushes. The brushes can be readily re- 
newed, without disturbing any of the elec- 
trical connections. 

The speed-regulating rheostat consists 
of an iron drum upon which is wound the 
best quality of German silver wire, em- 
bedded in and protected by a complete 
coating of white enamel, doing away with 
any possibility of short-circuiting or 
grounding with the adjacent frame. The 


Fig. 27.—WEsTERN ELECTRIC 12-INCH BRACKET 
Fan, WITH BALL AND SOCKET JOINT. 


drum is mounted on a porcelain base 
carrying the speed-regulating switch and 
binding-posts. 

These motors are wound for operation 
on standard direct-current circuits of 110, 
220 and 500 volts. The field coils are 
connected in series with the armature for 
all voltages. 

These motors are also made with the 
bracket form of mounting. The fan can 
be placed in any desired position by the 
adjustment of a single hand screw. The 
adjustment can be made while the fan is 
running at full speed. The motor frame 
swivels upon a ball and socket joint and 
has a horizontal range of 180 degrees and 
vertical range of forty-five degrees. Fig. 
27 illustrates the bracket type. 


FORT WAYNE ELECTRIO WORKS. 
“Wood” fan motors, manufactured by 
the Fort Wayne Electric Works, are made 
in three styles, for use in different lo- 
cations, and in three voltages, one for 
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direct current at 115 volts and another 
for 52 and 104 volts, alternating cur- 
rent, 60 and 140 cycles. 

The first style of fan motor produced 
was a small stationary desk fan as shown 


Fie. 28.—‘‘ Woop” STATIONARY DESK 
Fan Moror. 


in Fig. 28. This fan motor is exceedingly 
light for its output and makes a very 
neat appearance without taking up much 
room. It is furnished with a suitable 
length of lamp cord with Edison attach- 
ment plug for attaching to the lamp 
socket. The motor drives an eight inch 
four-blade fan at 2,200 revolutions per 
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Fia. 81.—‘‘ Woop” STATIONAKY BRACKET OR 
EPHONE Bootu Fan Moror. 


minute with a consumption of twenty 
watts in sixty cycles and direct current, 
and forty watts in the 140-cycle alternat- 
ing-current motor. 

The second style in which this motor 


ELECTRICAL REVIEW 


is produced is shown in Fig. 29. This 
style is distinctly unique and attracted 
considerable attention when first intro- 
duced to the trade a few years ago. It 
is termed a “suspended revolving” motor. 


The motor proper of this type is identic- 
ally the same as in the desk type, except 
in the position of the point of support 
for the motor. The desk type motor is 
mounted in such a position that the shaft 
is horizontal and at right angles to the 
pedestal. In the suspended revolving type 
the motor is attached to the bearing with- 
in the lower hemisphere of the hollow 
suspension shell. This attachment is made 
at such point that the shaft makes an 
angle of forty-five degrees with a horizon- 
tal and is also at the same angle with 
the vertical axis of suspension. At the 
lower end of the shaft this brings the 
upper fan blades further away from the 
axis of suspension than the lower blades. 
This, together with the fact that the back- 
ward pressure exerted by the fan tends 
to raise the motor, causes the whole motor 
to rotate about the axis of suspension due 
to the action of gravity acting in oppo- 
sition to the repulsion of the blades which 
tends to raise the motor. The rate of ro- 
tation about the vertical axis varies of 


course with the speed of the fan and the | 


angle of the blades. At a speed of 2,200 
revolutions per minute the motor rotates 
about the vertical axis from twenty-five 
to fifty times per minute, depending upon 
the angle of the blades which can be 
varied at will by bending them slightly. 

The spherical case above the motor con- 
tains frictionless ball bearings on which 
the motor turns about the vertical axis. 
Current is delivered to the brushes of 
the motor through brushes bearing on 


Fie. 29.—‘‘ Woop” SUSPENDED 
REVOLVING FAN MOTOR. 
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small collectors mounted on the upper 
end of the suspension bearing within the 
small spherical case, as shown in Fig. 30. 

The fact that these motors are sus- 
pended while in operation necessitates 
making it as light as possi- 
ble. This is accomplished 
by constructing the enclos- 
ing shell and lower suspen- 
sion sphere of aluminum al- 
loy, which is amply strong 
enough for all strains and 
results in an exceedingly 
light motor. 

The revolving type is built 
for the same circuits and is 
attached to the lamp socket 


Fic. 30.—BEARING CASE OF 
‘“Woop” SUSPENDED REVOLV- 
ING Fan MOTOR. 


in the same manner as the attachment plug 
for the desk-type motor. The revolving 
motor may be suspended from any conven- 
ient electric light socket on a chandelier, 
wall bracket or on a desk light standard. 
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Fig. 32.—‘‘ Woop” TELEPHONE BootH FAN 
MOTOR INSTALLED. 


The third style in which “Wood” fan 
motors are made is illustrated in Fig. 31. 
As shown here the motor is intended for 
mounting directly on the wall or parti- 
tion where silent running is essential. The 
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motor is attached to a three-arm spider 
which replaces the suspension bearing 
used with the revolving type. This spider 
is suspended from three points of support 
through tempered spiral springs properly 
adjusted to take up all vibration of the 
fan and preventing its reaching the wall 
through the bracket. 

The special purpose for which this mo- 
tor was designed was for use in telephone 
booths, where noisy operation is prohibi- 
tive. For this use these motors are of par- 
ticular utility, and are being installed in 
large numbers in all sections of the coun- 
try. The motor is very light and does not 
furnish too much breeze and is noiseless 
in operation. It is small enough to be 
mounted on the side of the cabinet and 
gives just the proper amount of breeze in 
the desired direction. It does not cause 
the slightest inconvenience to the tele- 
phone user by noisy operation or disagree- 
able vibration. 

It may be swung about a vertical axis 
and clamped in any position by a small 
set screw in the suspension spider. The 


Fre, 88.—FieLD MAGNkTs OF ‘‘ Woop” DIRECT- 


CURRENT FAN MOTOR. 


wall bracket is hollow and encloses the 
wires leading from the motor to the 
switch in the base of the bracket. 

These motors can be used in combina- 
tion with a sixteen-candle-power 110-volt 
incandescent lamp on 110 or -115-volt di- 
rect-current circuit. When so used the 
lamp and motor are connected in series 
across the line with proper wiring ar- 
rangements to operate so as to light the 
lamp and start the motor by closing the 
cabinet door. The epeed of the motor is 
suitably lowered for use in this service 
and the candle-power of the lamp is also 
slightly reduced from its standard rate. 
For example, the motor and lamp con- 
nected in series on 110-volt direct-current 
circuit will result in a speed of 1,100 
revolutions per minute for the motor with 
twelve candle-power from the lamp. This 
reduction in the candle-power of the lamp 
is unobjectionable, in view of the fact 
that the fan motor will be used only dur- 
ing the summer when the demand for 
light is not so great as in the cold weather 
when the days are dark. The motor when 


ELECTRICAL REVIEW 


used in this manner consumes practically 
no energy as the light will be necessary in 
any case and the refreshing breeze fur- 
nished to the user of the booth, together 
with the necessary light, is one of the 
greatest conveniences that has ever been 
incorporated in a telephone booth. Fig. 32 
shows the equipment of the booth with 


Fie. 84.—FIELD MAGNETS OF ‘‘ Woop” ALTER- 
NATING-CURRENT Fan MOTOR. 


“Wood” bracket fan motor and lamp ar- 
ranged for series operation. 

The construction of the operating parts 
of “Wood” fan motors of all types con- 
sists of two general styles. Direct-current 
and fifty-cycle alternating-current motors 
are of the commutator type, while the 
140-cycle alternating-current motor is of 
the induction type. This results in sepa- 
rate armatures for the two distinctions. 
The field structure is also different, the 
direct-current and sixty-cycle alternating- 
current motors having a two-pole field 
structure with tapered pole tips, while 
the 140-cycle motor is provided with a 
four-pole field magnet equipped with cop- 
per shading coils to assist in starting. 
With these exceptions the following de- 
scription of the construction of these mo- 
tors will apply to all the types manufac- 
tured by the Fort Wayne Electric Works. 

The field magnets are built up of 
stamped laminations. The shape of each 
can be clearly seen by referring to Fig. 
33 and Fig. 34 which show, respectively, 
the direct-current or low-frequency and the 


Fie. 85.—ARMATURE OF ‘‘ Woop” DIRECT- 
CURRENT Fan MOTOR. 
high-frequency field magnets. The figures 
show a complete magnet with its coil, 
ready for insertion in the spherical shell 
which encases the field structure and 
which forms a support for the bearing and 
brush mechanism and by which it is sup- 

ported or suspended. 
The field laminations are individually 
japanned before being assembled and are 
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riveted together with German silver to 
reduce eddy current to a minimum. The 
magnet poles have projecting tips and the 
coils when pulled into place and bent into 
shape, shown in the engraving, are drawn 
into recesses above the pole tips. The 
coils are form-wound with silk-covered 
wire and after construction are shellaced, 
baked and taped. The armature of the 
commutator construction is drum-wound 
with laminated slotted discs which are 
twisted on the shaft to give the slots a 
spiral course from end to end of the core 
and to prevent the humming due to abrupt 
and forcible cutting by the coils through 
the magnet field. This is a common prac- 
tice in all small high-speed motors and is 
well understood. 

The armature coils are form-wound, 
taped, shellaced and baked before and 
after assembling on the core and are com- 
posed of silk-covered wire. The slots are 
lined with an insulating fabric and the 
coils are held by suitable wedges in the 
upper part of the slot. 

The commutator of the direct-current 
or low-frequency motor is separate from 


Fria. 86.—Rotror or ‘‘ Woop” ALTERNATING- 
CURRENT FAN MOTOR. 


the armature and assembled complete with 
its insulation and thoroughly baked and 
tested before final assembling on the arma- 
ture shaft. The brushes are rectangular 
in cross-section and located in square brass 
tubes in which they are fed toward the 
commutator by means of helical springe. 
Adjustment of the spring tension is pro- 
vided for in a screw set into the upper 
end of each brush tube. Contact between 
the brushes and brush box is obtained by 
a small sliding pressure spring on one 
side of the box which also prevente chat- 
tering of the brushes and consequently 
wear and noise. The commutator type of 
armature used in these motors is shown 
in Fig. 35. 

The rotor or revolving element used 
in the induction type of “Wood” fan 
motor is, as shown in Fig. 36, composed of 
laminated punchings assembled on a 
spider mounted on the shaft. The disca 
of the rotor are twisted around the shaft 
so as to spiral the slots. The conductores 
consist of uninsulated copper rods con- 
nected in parallel as usual by a ring at 
each end of the core structure. 
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THE FIDELITY ELECTRIC COMPANY, IN- 
CORPORATED. 

The Fidelity Electric Company, Incor- 

porated, Lancaster, Pa., is placing on the 

market the well-known line of desk, ceil- 


Fie. 87.—‘‘ ECLIPSE” Drrect-CURRENT 
Desk FAN. 


ing and bracket fans formerly manufac- 
tured by the George C. Towle Manufac- 


Fie. 38.—‘‘ ECLIPSE” SOCKET Fan. 


turing Company. ‘This line of fans has 
been brought up to date, and a novel ad- 


dition is in the form of the “Eclipse” 
socket fan. One of the fans made by this 
company is shown in the accompanying 
illustration. This is the type H direct- 
current sixteen-inch desk fan. 

The motor body of this fan is con- 
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structed of cast steel of high permeability. 
The fields are form-wound, and before 
being taped are dipped in a specially pre- 
pared insulating compound. The bear- 
ings are made of the best phosphor- 
bronze, and wick-feed oilers are used. 
The entire fan has only four pieces of 
casting, viz., the motor body, two bear- 
ings and the base. It can be entirely 
disassembled by simply unscrewing two 
long screws which hold the bearings in 
place. 

The socket fan is shown in the accom- 
panying illustrations. The construction 
is of the bipolar salient pole type, with 
one field coil. The magnet core is cylin- 
drical, and the pole tips are curved drop 
forgings which project from each end of 
the magnet core. The magnet is com- 
posed throughout of the best grade of 
Norway iron, and, complete with the core 
and tips, forms a split tube. One end of 
the magnet core carries the field coil, and 
the other end the armature. The arma- 
ture is of regular construction and has 
twelve sections wound with silk wire. The 
commutator is filled throughout with 
mica, and is built as carefully as on large 
machines. 

The fan has an eight-inch sweep, and 
the motor can be screwed directly into an 
ordinary lamp socket, without a plug or 
cord. It consumes eleven watts, or five 
can be run with the same amount of cur- 
rent consumption as an ordinary sixteen- 
candle-power lamp. The speed is 1,600 
revolutions per minute, and it is built 
only for 110 volts, direct-current. 


ECK DYNAMO AND MOTOR WORKS. 

The Eck “Universal” fan motors, man- 
ufactured by the Eck Dynamo and Motor 
Works, Belleville, N. J., have been well 
known for a number of years. Recently 
the company has been offering a new 
“Universal” fan motor, which has the dis- 
tinctive characteristic of being inter- 
changeable at once from a desk pattern 
into a wall or bracket fan. In addition 
to this there is added an oscillating de- 
vice which accomplishes a wide distribu- 
tion of the air blast. This oscillation does 
not depend upon air reaction, but is con- 
trolled with a simple, positive direct 
drive. Changes and adjustments to reg- 
ulate the are and s of oscillation are 
quickly and easily made, without the use 
of a screw-driver or wrench. 

The fan is equipped with a ball and 
socket joint between the motor stem and 
the base, which permits of quick adjust- 
ment, so that the general direction of the 
breeze can be regulated to suit varying 
height of desks, window ledges, counters, 
or wherever the fan may be set. 
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Fig. 40 shows this apparatus used as a 
desk fan, and Fig. 41 shows the same ap- 
paratus converted into a bracket trunnion 
oscillating fan. 

Special care has been exercised in de- 


Fie. 40.—Eck ‘‘ UNIVERSAL,” AS A DESK FAN. 


signing the fan blades, so that they will 
have a high propelling force and, at the 
same time, run with a minimum of noise. 
The blades are cut from very heavy sheet 
brass, and are securely riveted to a strong 
cast spider or hub. 


Fig. 41.—Eck “UNIVERSAL,” A8 A BRACKET FAN. 


The fan guard is particularly strong 
and rigid, and the attachment braces are 
cast with ribs which hold the guard in a 
fixed position. 

For oiling, an automatic grease cup is 


used, doing away with the wick-feed de- 
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vice. One filling will run the fan for an 
entire season, and the bearings are made 
of phosphor-bronze and are self-aligning. 

The brush-holders are so designed that 
they can not at any time come in contact 
with the commutator. Special attention 
is called to the simplicity of the brush- 
holder, a change of carbon being made 
with great facility. 

The motors and bases are finished with 
bicycle enamel baked on, and the manu- 
facturer claims that this will not crack 
or chip off. All brass parts are highly 
polished and lacquered. 


COLONIAL FAN AND MOTOR COMPANY. 
The Colonial Fan and Motor Company, 


Fia. 42.—CoLoNtaAL TRUNNION BRACKET FAN. 


Ravenna, Ohio, is a well-known manufac- 
turer of direct-current fan motors. These 
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and Fig. 43 shows a ceiling fan without 
electrolier attachment. 

In the desk and bracket fans, which 
are designated as type “S,” the armature 
core is composed of steel discs slotted to 
admit the armature coils. The commuta- 
tor segments are properly insulated from 
each other with the best quality of mica, 
and the armature leads are inserted into 
the segments below the wearing surface. 
The commutator segments are made from 
the best grade of drawn copper, and are 
securely fastened together. 

The bearings are composed of phosphor- 
bronze, self-aligning and requiring very 
little lubrication. 

The blade hub is cast in one solid piece 
of brass, and the blades are of heavy spring 


brass, highly polished and lacquered. The . 


guard is made very rigid, and is held in 
place by four malleable iron braces. 

The speed regulator consists of a rheo- 
stat located in the fan base, and is made 
up of porcelain, asbestos and German sil- 
ver wire. The capacity of the rheostat is 
sufficient to prevent undue heating, and 
gives the fan three distinct speeds and a 
cutout. 

Carbon brushes of large dimensions are 
used, and these are controlled by compres- 
sion springs. 

The blade guard, brush-holders and 
other parts are hichly ovolished and 
lacquered. The body of the fan is fin- 


Fie. 43.—CoLontaL CEILING FAN, WITHOUT ELECTROLIER ATTACHMENT. 


are made in both trunnion and swivel 
types, for desk and bracket fans, and sev- 
eral styles of ceiling fans are made, with 
and without electrolier attachments. 
Fig. 42 shows a trunnion bracket fan, 


ished with three coats of black enamel, 
varnished. 

The ceiling fans, which are designated 
as type “R,” are finished in either polish- 
ed brass or oxidized copper. The blades 


Vol. 44—No. 11 


are eight and one-half inches wide, in- 
terchangeable, and are made of well sea- 
soned wood. They have a sweep of sixty 
inches from tip to tip. 

Phosphor-bronze self-oiling and self- 
aligning bearings are used, and the con- 
struction of the lubricating device is such 
that the bearing parts are constantly im- 
mersed in oil, the receptacle holding oil 
sufficient to last for an entire season. 

The brush-holder consists of a round 
brass shell or tube, enclosed in an in- 
sulated sleeve, and is held in position by 
means of a clamp secured by screws. 

The armature is built up of sheet-steel 
laminations, and the windings are care- 
fully insulated from the core and arma- 
ture, the insulation being subjected to a 
breakdown test of 1,000 volts. These ceil- 
ing fans are equipped with a regulating 
switch allowing two distinct speeds and a 
cutout. The body of the switch is placed 
in the top of the fan, and is operated by 
means of a key located at the bottom of 
the fan. 


THE CENTURY ELECTRIO COMPANY. 

The Century Electric Company, 1007 
to 1011 Locust street, St. Louis, Mo., 
calls attention to the “Pillsbury” alter- 


Fic. 44.—CENTURY ELECTRIC COMPANY ‘‘PILL8- 


BURY”  ALTERNATING-CURRENT CEILING 
FAN. 
nating-current ceiling fan. This is a 


single-phase, self-starting, direct-connect- 
ed fan. The only operation necessary to 
start it is to turn the switch. 

The motor is of the induction type, 


and there is no insulated wire on the 


armature, except in the starting device, 
which is a small secondary motor inside 
the running motor. There are two polar 
projections in the upper or stationary 
part, which form the field of the starting 
motor. The coils on the three lower poles 
are connected in star to form the arma- 
ture. Between each two poles is a brush- 
holder connected to the adjacent coil, 


pressing a brush against the two-part 
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commutator. This is, respectively, F and 
G in the accompanying illustration. The 
connections of the starting motor are 
from the line through one coil to one 
segment of the commutator, through the 
armature to the other segment, and then 
through the other field coil back to the 
line. 

The brush-holder consists of a heavy 
casting carrying a carbon brush which is 
pressed on the commutator by a spring. 
The commutator is stationary, while the 
brush revolves. When the armature 
reaches the proper speed, the centrifugal 
force of the heavy brush-holder over- 
comes the tension of the spring and lifts 
the brushes from the commutator. This 
opens the circuit in the starting motor 
and relieves all brush friction, allowing 
the running motor to carry the load. As 
soon as the motor stops, the brushes again 
press on the commutator, ready to start. 

The letters in the illustration have the 
following identity: A, cover; B, hook; 


Fic. 44A.—CENTURY ELECTRIC COMPANY, ‘‘ PILLSBURY” ALTERNATING- 
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THE EMERSON ELEOCTRIO MANUFAOTURING 
COMPANY. 

The Emerson Electric Manufacturing 

Company, St. Louis, Mo., will show a 

strong line of fan motors for alternating 
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accompanying illustrations show in Fig. 
45 the “Emerson” swivel desk fan with dis- 
tinctive “Parker” blade. Fig. 46 shows the 
“Emerson” trunnion bracket fan, and Figs. 
47 and 48 show, respectively, the “Trojan” 


Fic. 45.—“ EMERSON ” SWIVEL Desk FAN. 


current. These will include, in addition 
to the well-known types of “Emerson” 
fan, a new line which is designated as 
the “Trojan.” The 1904 selection of 


CURRENT CEILING FAN. 


C, insulator; D, shaft; E, felt; F, brush- 
holder; G, commutator; H, starting coils ; 
[, armature core; J, field core; K, oil cup; 
L, set screw; M, hardened steel washers ; 
N, hardened steel balls ; O, leather washer ; 
P, nut. 

The bearings and shaft are fitted so 
that there is no binding or sticking, and 
no chatter or vibration. The shaft is of 
such length as to prevent the armature 
tilting and striking the stationary field. 
The weight of the armature is supported 
on ball bearings immersed in oil. The 
motor may be oiled by pulling out the 
switch stem and screw, and taking off the 
oil cup. If any of the oil works out over 
the top of the bearing, it is carried down 
the inside of the commutator spool into 
the recess in the armature, where it finds 
its way back into the oil cup. 

Each fan is equipped to operate at two 
speeds. The motors are wound for 104 
volts and 7,200 alternations, but may be 
used on circuits from 100 to 110 volts. 
They can be wound to order for any volt- 
age and any frequency below 8,000 alter- 
nations. 


“Emerson” motors will include types for 
every class for low-frequency service and 
many for high alternation systems. A new 
fan which this company is manufacturing 


Fic, 46.—‘‘ Emerson” ‘TRUNNION BRACKET 
FAN. 
is an especiallyquiet low-frequency exhaust 
fan, which has been added to the list of 
regular “Emerson” exhausters for 60 and 
133 cycles and for direct current. The 


Fie. 47.—‘‘ Trogan” Desk FAN. 


desk fan and “Trojan” four-blade ceiling 
fan, with electrolier attachment. The 
“Emerson” desk fan has a one-half inch 
hardened steel shaft, automatic starting 
device, and has a very efficient form 
of field winding. Special attention is 
paid to the oil distribution in the “Emer- 
son” fan and the arrangement is such that 
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Fig. 48.—'‘ TROJAN ” CEILING FAN. 


it is impossible for oil to be thrown 
from the fan-blades. The “Trojan” desk 
and bracket fans are built upon the same 
mechanical and electrical principles as 
other alternating fan motors now on the 
market. They are equipped with the usual 
style blades, are self-starting, have two 
speeds and will start on either speed. The 
switch is located in the base, where it is 
easy of access. 


JANDUS ELECTRIC COMPANY. 


The Jandus Electric Company, Cleve- 
land, Ohio, will manufacture, as usual, 
both alternating and direct-current fans 
in twelve-inch, fifteen-inch and sixteen- 
inch sizes for 1904. The company states 
that, although last summer’s weather was 
the worst fan weather in years, its sales 
were greatly increased. The company 
makes a specialty of enclosed and dust- 
proof motors, and claims as principal fea- 
tures, high electrical efficiency, fine me- 
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chanical work and anti-friction thrust 
bearings. It is calling svecial attention 


to a twelve-inch alternating-current fan 
of a slow speed, running noiselessly, for 
household use. 


Fia. 49.—JaANnpus ELECTRIC COMPANY, TRUN- 
NION BRACKET FAN. 


A specialty which the company intro- 
duced last year is the “Gyrofan,” an illus- 
tration of which is shown herewith. This 
consists of two Jandus fan motors, pivot- 


aoe 


Fie. 50.—Janpus ELECTRIC COMPANY, 
‘“GYROFAN ” 


ally mounted on a frame which is ar- 
ranged to revolve about a vertical axis 
on a ball bearing. This pivotal mounting 
affords a means for governing the speed of 
the horizontal revolutions of the fixture. 


ELECTRICAL REVIEW 


The adjustment is accomplished by em- 
ploying two milled adjusting screws. The 
two motors, wired in multiple for 100 to 
120-volt circuits; in multiple or series, 
as may be preferred, for 200 to 250-volt 
circuits, and in series for higher voltages, 
are connected to the circuit through cop- 
per slip rings and bronze contacts. A 
small wrist joint permits the blast from 
the fans to be directed downward, as de- 
sired. The force utilized in the revolu- 
tion of the motors about the vertical axis 
results from an adjustment of the motor 
shafts with respect to the plane of the ver- 
tical axis of the fixture. The “Gyro- 
fan” is made both with and without an 
electrolier attachment. 


THE HUNTER FAN AND MOTOR COMPANY. 


The Hunter Fan and Motor Company, 
of Fulton, N. Y., manufacturer of the 


Fig. 51.—‘‘TuErRK” ALTERNATING-CURRENT 
Two-BLADE CEILING FAN. 


well-known “Tuerk” alternating-current 
fans, will make no change in design or 


construction. These fans have been popu- 
lar for some years, and will include the 


y 


P- A. a 


Fig. 52.—'‘‘TUERK” ALTERNATING-CURRENT 
Four-BLADE CEILING FAN. 


improved ceiling fans which were shown 
for 1903. These are a two-blade electro- 
lier fan and four-blade ceiling fan, which 
are shown in the accompanying illustra- 
tions. E. B. Latham & Company, 39 
Vesey street, New York city, are the gen- 
eral agents for the “Tuerk” fans. 
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Cord Adjusters. 

The accompanying illustration shows 
the “Crown” hard-rubber cord adjuster 
manufactured by J. H. Seaman, 175 
Dearborn street, Chicago, Ill. As may be 
seen from the illustration, the “Crown” 
cord adjuster is easily placed on the cord 
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without removing the sockets, obviating 
slipping and preventing abrasion of the 
connections. These adjusters are handled 
by supply dealers in every city, and are in 
extensive use in factories, mills, offices 
and other buildings. The manufacturer 
will be pleased to send a sample on re- 
quest. 


All Trains Electrically Lighted. 

The Chicago & Alton Railway was the 
first line to run Pullman sleeping cars, 
dining cars and chair cars. The C. & A. 
was also the first line to establish a modern 
surgical system and the first, and so far 
the only line, to equip all of its locomo- 
tives with electric headlights. This lead- 
ing thoroughness is to be immediately 
supplemented by the equipment of all 
cars in all trains with electric lights. Mr. 
C. A. Goodnow, the “Alton’s” new general 
manager, has ever been regarded as the 
exponent of electric lighted trains, and 
has selected for the “Alton” a system by 
which the current is to be produced by 
the modern method of a dynamo driven 
by the axle during the run of the train. 


F. F. Proctor is announcing that all 
of his theatres are fully equipped with 
telephone service and electrical apparatus 


Y and that at the recent investigation of 


the New York theatres by officials of the 
health, fire and police departments, only 
minor changes were ordered at the houses 
bearing his name. At Mr. Proctor’s Fifth 
Avenue Theatre he has established a 
novelty in the opening of a waiting room 
in the new lobby, where one may com- 
mand every attention without entering 
the theatre. Special arrangements have 
been made to provide for messenger calls 
and telegraphing. 
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The “ P. B. H.” Weighted Gauge 
Cock. 

This cock is little more complicated or 
expensive than the simplest ordinary cock 
of the better grade. The seat is made 
in the body of the valve and is closed by 
a pencil of tin and antimony carried in 
the inner end of the triple-threaded stem. 
When the chain attached to the arm upon 
this stem is pulled, the stem is rotated 
sufficiently to cause the coarse pitched 
thread to withdraw the pencil from the 
seat sufficiently to open the cock and when 
the chain is released the weight rotates 
the stem in the other direction, forcing 
the end of the pencil back upon the seat. 
The pencil is so much softer than the 
seat that it is cut into by the edge of the 
latter, making a tight closure, no matter 
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how gradually the cock may be closed. 
The portion of the stem which passes 
through the weighted lever is made 
hexagonal, preventing the lever, which 
has a corresponding hexagonal opening, 
from turning upon it. When by reason 
of the wearing away of the pencil, the 
position of ‘the lever when the valve is 
closed becomes abnormal and the weight 
will not reseat the valve, it may be re- 
adjusted by removing the nut shown and 
turning the lever to another position on 
the hexagon. About three-quarters of an 
inch of pencil is provided outside of the 
stem, and when this has been used up, 
another can be inserted at the expense of 
a few cents. A hole one-quarter inch in 
diameter is bored through the centre of 
the stem to allow the imbedded end of 
the old pencil to be drawn out. This ar- 
rangement affords a cock which for long 
periods needs no repairing or attention 
other than occasional adjustment at long 
periods of the weight. It is obtainable 
from the inventor, P. B. Huyette, 1225 
Betz Building, Philadelphia, Pa. 
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Underground Cables in Baltimore 
Fire. 

The Baltimore fire has been the unfor- 
tunate means of settling many disputed 
points for the engineers of this country, and 
it has, among other points,emphasized most 
forcibly, in the minds of the interested 
observers, the superiority of underground 
cables for electrical transmission of 
power, as compared with old overhead 
methods. 

The Standard Underground Cable 
Company has installed during the past 
faw years in Baltimore many miles of 
underground cable, in the municipal sub- 
way for the Western Union and Balti- 
more & Ohio telegraph companies, the 
Maryland Telephone Company, the city 
fire and police departments and the 
United Railways and 
Electric Company. The 
main conduit lines run 
the entire length of the 
burned district and the 
manhole covers were in 
many cases covered with 
piles of hot brick and 
stone to a depth of twen- 
ty feet. 

In spite of the intense 
heat, there is, so far as is 
known, not a single in- 
stance of trouble on the 
cables in manholes or 
subway except where ex- 
posed ends of cables were 
destroyed by fire, and the 
cable system is in perfect condition to- 
day. 

Two three-conductor cables installed 
for the United Railways and Electric 
Company over a year ago and which ter- 
minated in the new and unburned portion 
of the Pratt street power-house, extended 


the entire length of the burned district, 
and were carrying current to the substa- 
tion at 13,000 volts, the second day after 
the fire, without any. interruption to serv- 
ice. 


COCK. 


Free Lectures. 

= The Board of Education, New York 
city, N. Y., has arranged under the di- 
rection of Mr. Henry M. Leipziger, super- 
visor of lectures, courses of free lectures 
to be held during March and April, 1904, 
on astronomy, biology, electricity, phys- 
ics and “first aid to the injured.” The 
course in electricity will consist of eight 
lectures to be given by Mr. W. W. Ker at 


Alfred Corning Clark Neighborhood 
House, Cannon and Rivington streets. 
Information as to where the other lec- 
tures will be held may be had by apply- 
ing to Mr, Leipziger. 
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Losses tn Porcelain Insulators. 

The London Electrician, in its issue of 
February 19, gives a brief abstract of an 
article on “Losses in Porcelain Insu- 
lators,” contributed to a German paper 
by Herr R. M. Triese. The author says 
that porcelain insulators may be regarded 
as small capacities, the two sides of which 
are formed by the holder and the wire, re- 
spectively, the dielectric being the porce- 
lain. In conducting these tests, a large 
number of insulators connected in par- 
allel are suspended head downward in a 
bath of water, connected to one terminal 
of a testing transformer. The surface of 
the water is parallel to the neck of the 
insulator. The holes in the insulators 
provided for the supports were filled with 
water, and metallic connection made in 
this way with the other terminal of the 
transformer. Two types of insulator were 
tested, the first possessing a double petti- 
coat and weighing 3.44 pounds. The fre- 
quency of the supply was fifty cycles per 
second. With an impressed voltage of 
5,000, the insulator loss was 0.0295 
watt. At 20,000 volts it was 0.606 watt. 
At 40,000 volts it was 2.99 watts, and at 
50,000 volts the loss amounted to 4.975 
watts. Tests on a newer type of insu- 
lator with four petticoats and weighing 


two pounds gave the following results at 
the same frequency: with an im 

voltage of 5,000, the loss was 0.025 watt. 
At 20,000 volts it was 0.392 watt. At 
40,000 volts was 1.568 watts, and at 50,- 
000 volts the loss was found to be 2.45 
watts. The capacity of the first insu- 
lator was 0.0000296 microfarad, that of 
the second being 0.0000264 microfarad. 


Allis-Chalmers-Bullock Organiza- 
tion. 

The Allis-Chalmers Company has en- 
tered into an arrangement with the Bul- 
lock Electric Manufacturing Company, 
whereby the business of the latter will be 
taken over, and the business of both com- 


- panies carried on as that of a single in- 


terest. 

The business of the Bullock company 
will be conducted as heretofore by its 
present management under the form of a 
new Bullock Electric Manufacturing 
Company, organized under the laws of 
the state of Ohio, with George Bullock 
as president and Joseph S. Neave as vice- 
president. 

This combination will give the Allis- 
Chalmers Company the facilities of a 
well-organized electric manufactory and 
the Bullock company will have for its 
electric generators the four prime movers, 
the reciprocating steam engine, steam tur- 
bine, gas engine and hydraulic turbine, 
now constructed by the Allis- Chalmers 
Company. 
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The Evolution of the Dale Company. 

The Dale Company, of New York 
city, is probably one of the best-known 
supply houses in the country for electric 
lighting fixtures and staple accessories. 
Its reputation and successes are due to 
its president’s, Mr. John H. Dale’s, ex- 
perience and knowledge of the business 
and all its details and particular require- 
ments, and to perseverence and energy 
under strict adherence to sound business 
methods. The company, by its record of 


1.—THeE PRIVATE OFFICE OF Mr. Jonn H. DALE, 
3.—City SALES DEPARTMENT. 


growth and progress, adds an interesting 
chapter to our history of industrial de- 
velopment and expansion. 

Mr. John H. Dale, having received his 
first and thorough training in the con- 
struction department of the old United 
States Illuminating Company, started in 
business for himself on September 15, 
1888, in a small shop fifteen by twenty- 
five feet, on Fulton street, New York 
city, under the name of the Dale Manu- 
facturing Company. This most modest 
beginning proved successful through Mr. 
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Dale’s untiring personal efforts, without 
any other help, and in 1890 the business 
was moved to larger quarters at 22 Cort- 
landt street, where the first help was em- 
ployed to assist him in filling the in- 
creasing orders which he had secured. In 
1896 a second move was necessitated into 
still larger quarters at 22 Thames street. 

At first Mr. Dale devoted himself 
mostly to small construction work and the 
repairing of motors and dynamos. He 
soon, however, began the manufacture of 


PRESIDENT OF THE DALE COMPANY, 


portable lamps, cluster fixtures and 
brackets for local contractors. 

Shortly after the establishing of new 
quarters in 1896, Mr. Dale began making 
extended trips through the eastern, New 
England and middle Atlantic states, and 
by bringing his goods to the direct atten- 
tion of the supply men and contractors 
in the various cities, built up a consider- 
able business. This policy was continued 
and extended until there were six travel- 
ing salesmen employed, who extolled the 
merits of the Dale fixtures and special- 


New YorK City. 2.— 
4.— RECEPTION HALL. 
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ties, and placed them in stock with the 
supply dealers in every prominent city 
in the United States. After about four 
years of this kind of work the goods 
were introduced and it was possible to 
dispense with the traveling salesmen and 
maintain the now-created large demand 
for the company’s specialties through ex- 
tensive catalogue work and corresponi- 
ence. 

Mr. Dale, during this time, had per- 
sonally visited every city in the United 
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States, and in 1900 he made a trip to 
Europe, setting up an automatic sign ap- 
paratus at the Paris Exposition, for which 
he received a medal and diploma. He also 
traveled through Austria, and made a 
number of important contracts for the im- 
portation of gas and electric shades. 
In April, 1903, the Dale Company 
moved to its present spacious quarters, 
where it now occupies two floors of the 
modern business building at Ninth ave- 
nue, Thirteenth street and Hudson street, 
and here it employs some 150 people. 
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The accompanying illustrations give a fair 
impression and presentation of the mag- 
nitude of this manufacturing establish- 
ment. The lower floor of the two occu- 
pied by the Dale Company is given up 
to the offices, show-room, assembly and 
shipping departments, the floor above b2- 
ing given up entirely to manufacturing. 
Altogether there is occupied about 30,009 
suare feet of floor space. 

A supporting evidence of the growth of 
the company can be afforded by a com- 
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simply be an extensive addition to the 
well-known and established regular line of 
Dale fixtures and Dale specialties. The 
new line will consist of fixtures of the 
more highly ornamental and costly nature, 
suitable for installation in modern resi- 
dences, clubs, offices, halls, restaurants, 
etc., wherever taste, style and artistic ef- 
fect are desired. The goods will be cata- 
logued separately, and will appeal to a 
distinct and exclusive class of trade. These 
fixtures, which the company is now ex- 
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and tools for the perfect production of 
these fixtures and their component parts. 
An improvement of the wireless cluster 
is now being placed on the market, and 
this is destined to become one of the most 
active-selling specialties which the com- 
pany has ever produced. 

The entire extensive establishment, with 
its show-room, offices, manufacturing and 
finishing departments, tool-rooms, ete., is 
conducted on a well-defined and especially 
adapted system and organization, and a 
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5.—POLISHING DEPARTMENT, DALE COMPANY. 6.—A CORNER IN THE MANUFACTURING DEPARTMENT. 7.—THE SUPPLY DEPARTMENT. 


parison of the original eight-page pam- 
phlet and the present-day 136-page cata- 
logue. The company was probably the 
pioneer in the introduction of aluminum 
for reflectors and shades, and it has built 
up an immense business in this line. The 
name of the company, however, has for a 
number of years been associated with a 
regular standard line of staple fixtures, 
fixture parts, supplies and accessories. A 
distinct departure is now being made in 
the specialties which the company is plac- 
ing on the market. This new line will 


8.—Raw MATERIAL AND SHIPPING DEPARTMENT. 


hibiting in its attractive, inviting and 
well-appointed display rooms at Ninth 
avenue, Hudson street and Thirteenth 
street, are worked up in many handsome 
and striking designs, and the beauty of 
the devices is of such variety and num- 
ber as to meet almost any taste or re- 
quirement. The stamping, spinning and 
brass turning for the production of these 
new designs are all carried out in the 
manufacturing department. The different 
departments are completely equipped with 
the most modern machinery, apparatus 


visit and inspection will indeed prove in- 
teresting. 


Electric Motors Wanted in France. 
It is reported that Mr. George H. 
Jackson, consul, La Rochelle, France, has 
received numerous enquiries for prices on 
small electric motors, ranging from one- 
twelfth to one-tenth horse-power. ‘The 
motors should be as compact as possible 
and capable of running in two directions. 
Prices should be submitted for sample 
of one and in lots of 100 and 1,000. 
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DOMESTIC AND EXPORT. 


ASSEMBLY PASSES BILL GIVING AWAY FRANCHISES—A 
bill introduced by Assemblyman Thompson, of Niagara, extending 
the time for the Niagara, Lockport & Ontario Power Company to 
commence its work, and practically giving to the company the right 
of eminent domain, passed the New York state assembly recently. 
The bill received ninety-three votes in the affirmative and thirty- 
one in opposition. 


MINE POWER PLANT AT HELENA, MONT.—The Oxbow 
Power Company, which was recently organized under the laws of 
South Dakota, is contemplating early construction of a dam across 
the Missouri river near Helena. At this point an electric power 
plant will be erected, and current will be transmitted to Helena, 
Butte and Anaconda mines and smelters. The work is expected to 
cost from $500,000 to $750,000. The dam will be sixty feet high, 
and develop an estimated horse-power of 30,000. The company has 
secured land on both sides of the river for several miles. 


TO. LAY A DUPLICATE NEW YORK-AZORES CABLE—The 
Deutsch Atlantische Telegraphingesellschaft will soon commence 
the laying of a new cable from New York to the Azores. Operations 
will begin at Coney Island, N. Y. The company has now in opera- 
tion two cableé—one from Emden, Germany, to the Azores, and the 


other from the Azores ta-New York. Under the present system of - 


transmission, the messages are sent from Emden to the Azores and 
resent from there to New York. The object of the company in 
laying the new cable is to automatically connect it at the Azores 
with the cable from Emden, doing away with the disadvantages of 
the method now in use. 


TRACTION COMPANY MERGER—The following traction com- 
panies are to be merged into the Fort Wayne & Wabash Valley 
Traction Company, which has been formed in Fort Wayne with 
George F. McCulloch as temporary president: the Fort Wayne 
Traction Company, the La Fayette Street Railway Company, the 
Wabash Valley Traction Company, the Wabash & Logansport Trac- 
tion Company, and the Rochester & Northern Traction Company. 
The company has in view the purchase of the Fort Wayne & South- 
western Traction Company’s line between Fort Wayne and Wabash, 
and will probably build lines to Elkhart, South Bend, Goshen and 
some of the northern Indiana summer resorts. The company is to 
be capitalized at $6,000,000. 


CONSOLIDATION OF LIGHTING COMPANIES IN CALCI- 
FORNIA—The California Gas and Electric Corporation has pur- 
chased the systems of the Standard Electric Company of California, 
and the United Gas and Electric Company. The Standard company 
has a capital of $5,000,000 authorized stock and $5,000,000 in bonds, 
all issued and outstanding. The United Gas and Electric Company 
was. capitalized at $2,500,000 in authorized stock, of which $2,286,- 
000 is outstanding, and has $2,000,000 in authorized bonds, of which 
$1,100,000 is outstanding. The Standard Electric Company’s main 
plant is in Amador County. It supplies Sacramento and San Joa- 
quin counties, joining with the United Gas and Electric Company in 
supplying the counties around San Francisco bay, its lines running 
through San Jose up the west side of the bay into San Francisco. 


MINNESOTA POWER COMPANY TO BUILD CANAL—The 
Minnesota Power and Canal Company, which was organized nearly 
eleven years ago, and which had been almost forgotten, has again 
become prominent through a petition which it has recently filed, 
requesting the condemnation of several hundred acres of land in 
Minnesota. According to the petition, it is the purpose of the com- 
pany to construct, maintain and operate a system of canals and 
waterways in St. Louis, Lake, Cook and Carlton counties, and to 
supply water power for such manufacturers or individuals as desire 
it. The company claims to have purchased several sections on the 
St. Louis river, where the elevation of the stream at low water is 
706 feet above the level of lake Superior. It has also certified its 
intention to build a canal from a point on the St. Louis river to 
West Duluth, a distance of about twenty-five miles. The company 
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was organized April 15, 1893, and it is understood that the capital 
is $4,000,000. 


TRUST COMPANY TAKES OVER STOCK OF OTHER COM- 
PANIES—The Mackay Companies, an investment trust, has just 
been organized by Mr. Clarence H. Mackay, president of the Com- 
mercial Cable Company, to perpetuate the name of his father, the 
late John W. Mackay, to enlarge the companies which he originated 
and to place upon a safe and even basis with his own interests 
those of the men who have invested in his father’s enterprises. 
Mr. Mackay recently invited stockholders of the Commercial Cable 
Company to deposit their stock for exchange for shares in the new 
trusteeship, created under the laws of Massachusetts. For the 
$15,000,000 capitalization of the Commercial Cable Company, upon 
which eight per cent dividends are paid, the Mackay Companies 
has authorized an exchange of 30,000,000 par value four per cent 
cumulative preferred shares of its own, together with the same 
amount of common shares. This should give each stockholder in 
the Cable company 200 per cent for holdings in the new preferred 
shares and 200 per cent in the new common shares. 


A POWER PLANT FOR EVERETT, WASH.—Material is being 
shipped to lake Isabel for the early beginning of work on the “May 
creek power plant” by the Everett Railway and Electric Company. 
It is reported that the plant will be unique in that the head of 
water will be the greatest in the United States. It is designed to 
furnish 15,000 horse-power, to be carried to Everett for the street 
railway, public lighting and private power, as well as for the 
Everett-Snohomish interurban line of twelve miles, and later to 
supply other interurban trolley lines which the company is to build. 
The intake for the thirty-two-inch steel pipe will be thirty feet 
below the surface of lake Isabel. The pipe will be carried 12,000 
feet, with a fall in that distance of 2,500 feet. This distance will 
be shortened by 4,000 feet if the company determines to tunnel a 
granite hill lying between the lake and site for the power-house. 
Owing to the enormous pressure special steel pipe has been ordered. 
Toward the nozzle the pipe decreases in diameter to twenty inches. 
The diameter of the nozzle itself will be but five-eighths of an inch. 
A wheel of the Pelton type will be used. One five-eighths stream 
will develop 10,000 horse-power. Later, when additional power is 
needed, another stream and wheel will be installed, developing 6,700 
horse-power additional]. The pressure on the steel pipe, it is asserted, 
is 1,100 pounds to the square inch. The speed of the water leaving 
the nozzle is 25,000 feet, or more than four miles a minute. The 
cost of the plant will be about $600,000, and it will take the place 
of a fine steam plant built two years ago. The only plant in the 
world that exceeds the head of the May creek proposition is one in 
Switzerland, with a head of 3,700 feet. In California is one with a 
head of 1,900 feet. The outlet of lake Isabel will be dammed, thus 
storing enough water for a six months’ run. 


TELEPHONE AND TELEGRAPH. 


POMEROY, OHIO—A new telephone line has been completed 
from Addison to Cheshire. 


BROWNSVILLE, ORE.—The Pioneer Mutual Telephone Com- 
pany has installed its system in this city. | 


KENOSHA, WIS.—A new telephone line has been established in 
this city by the Citizens’ Telephone Company. 


GOSHEN, N. Y.—The Hudson River Telephone Company will 
put its wires underground in Newburgh, at a cost of $78,000. 


OTTAWA, CANADA—The British Yukon Railway Company has 
obtained a right of way for a telephone line between White Horse 
and Dawson. 


GALVESTON, TEX.—The Southwestern Telephone and Tele- 
graph Company will expend $80,000 in improving the service at 
San Antonio. 


NEWARK, N. J.—At the annual meeting of the stockholders of 
the Newark District Telegraph Company, held in this city, the 
following directors were chosen for the ensuing year: George W, 
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Hubbell, Frederick T. Fearey, F. C. Runyon, M. L. Ward, William 
B. Kinney, Thomas W. Dawson and F. O. Runyon. 


RICE LAKE, WIS.—A telephone line will be installed in this 
village at once, it is stated, affording connection with Chippewa 
Falls, Eau Claire and other points in the vicinity. 


SALT LAKE CITY, UTAH—The La Sal Mountain Telephone and 
Electric Company has leased the Moab & Thompson line for a term 
of years and the two lines are now under one management. 


MODENA, UTAH—Modena is now connected by telephone with 
the following places: St. George, Cedar City, Toquerville, Wash- 
ington, Coneryville, Leeds, Pine Valley, Pinto, Enterprise and Bell- 
view. 


RUTLAND, VT.—The New England Telephone and Telegraph 
Company is preparing to build a new line from this city to Burling- 
ton, a distance of sixty-seven miles, to replace the present one, which 
is inadequate. 


NASHVILLE, ILL.—The Rixman Telephone Company, of Irving- 
ton, has completed its telephone line to this city and has consoli- 
dated with the Southern Union company, which is already estab- 
lished in Nashville. 


NEWARK, N. J.—At the annual meeting of the Newark Tele- 
phone Company it was stated that many improvements had been 
made last year, and that considerable extension work was contem- 
plated during the present year. 


HAZLETON, IND.—A local telephone company has been organ- 
ized here, with officers as follows: C. S. Stevens, of Princeton, 
president and manager; C. Chambers, vice-president; W. W. Spain, 
secretary; H. M. Arthur, treasurer. 


CHEYENNE, WYO.—The headquarters of the Rocky Mountain 
Bell Telephone Company in this city has been transferred to the 
company’s recently completed building. The new switchboard is 
said to be the largest ever installed in the state. 


DUNDEE, N. Y.—The new telephone line from this village to 
Rock Stream, to connect with Reading Center, thence to Watkins, 
is assured and will soon be constructed. When completed this will 
give Dundee and connecting lines communication with Elmira and 
other important points, and long-distance service south. 


AKRON, OHIO—The Springfield Township Rural Telephone 
Company was organized recently at a meeting of the residents of 
Springfield township. The company will be capitalized at $10,000. 
It is the intention of the promoters to build an independent line, 
and secure city service by affiliating with a local company. 


CORTLAND, N. Y.—The Cortland Home Telephone Company has 
completed arrangements whereby it is able to reach Buffalo by long- 
distance wires, also all towns in the western part of the state. For 
some time the service has extended only as far west as Rochester. 
The company expects soon to get connections with all points in the 
western states. 


CHESTER, VA.—A move is on foot in this county, headed by 
P. V. Cogbill, E. W. Ellison and others, to establish telephone con- 
nections with private residences throughout the vicinity. The line, 
if built, will touch Chester, Centralia and the courthouse. An effort 
will be made to form a combination with the present line from the 
courthouse to the cities. 


HAMILTON, OHIO—The Hamilton Home Telephone Company 
has entered into an agreement with the owners of the Oxford, 
Darrtown and Morning Sun Telephone companies, by which free 
service is granted patrons of the lines over each company’s entire 
route. By this agreement over seventy villages in Butler County 
and Indiana are connected. 


WILMINGTON, N. C.—The Columbus Telephone Company hopes 
to have all its system connected by metallic circuit very shortly, 
greatly improving the service and affording its patrons long-distance 
connection through the exchange of the Southern Bell Telephone 
Company, in Wilmington. The points at present connected by the 
system are Wilmington, Southport, Cronly, Councils, Lake Wacca- 
maw, Bogue, Whiteville, Chadbourn, Clarendon, Cerro Gordo, Board- 
man, Clarkton, Bladenboro and Elizabethtown. 


EUGENE, ORE.—The Lost Valley Telephone Company has been 
organized at a meeting of farmers at Goshen. The following officers 
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were elected: J. M. Parker, president; Miss Jennie Parvin, secre- 
tary; William Williams, treasurer. The directors are: C. H. 
Matthews, R. J. Hemphill, Halvor Wheeler, Charles Williams, J. M. 
Parker. The company intends building a telephone line from Lost 
Valley to Goshen, a distance of eleven or twelve miles. Later it is 
intended to build to Eugene, a distance of six miles from Goshen, 
and connect with the proposed Crow-Llewellyn-Elmira line. 


CHATTANOOGA, TENN.—The Cumberland Telephone Company 
will, as soon as spring opens, begin the construction of a new toll 
line along the line of the Louisville & Nashville Railroad from New 
Orleans to Scranton, Miss., where connections will be made with 
New York and all eastern points. About $160,000 will be the cost 
of the proposed improvements. A new toll line will also be built 
along the line of the New Orleans & Northeastern Railroad as far 
as Meridian, Miss. This line will eventually be built into Memphis. 
When these new lines are completed the Cumberland Telephone 
Company will have three separate lines running into New Orleans. 


AUTOMOBILE NOTES. 


NEW AUTOMOBILE HOME—A plan has recently been started 
by a number of members of the Automobile Club of America to 
secure, if possible, the old Manhattan, and later the Knickerbocker, 
Athletic Clubhouse, at Madison avenue and Forty-fifth street, New 
York city, for a permanent automobile clubhouse. Nothing definite 
has yet been done in the matter, and none of the officers would speak 
Officially on the subject at a recent meeting in the clubrooms, at 
Fifth avenue and fifty-eighth street. An unusually large number 
of club officials and members was present, as the subject of the 
recent automobile records made on the Ormond beach was the topic 
for general discussion, instead of the customary lecture. It will 
probably be some time before definite plans toward securing a new 
home are made, if at all. A year ago many members made a strong 
plea for a thoroughly up-to-date clubhouse. It did not succeed, as 
the policy prevailed that has been pursued from the organization 
of the club, to make the club simply a headquarters for members. 
Most of them belong to one or more of the big social clubs in the 
city, and it was considered useless to attempt to form another club, 
which, while devoted chiefiy to automobiling, should also compete 
with the other city clubs in all of the customary club features. 
Santos-Dumont has been elected an honorary member of the club. 


EXTENDED AUTOMOBILE RUN—Plans were perfected recently 
for the big automobile run to the World’s Fair at St. Louis, in 
which all the leading clubs in ‘every part of the country are to 
participate. The New York section will leave New York city on 
Tuesday, July 26, 1904. The New England section will leave Boston 
one day earlier, on July 25; the southern section will leave Balti- 
more on July 26, the central section will leave Columbus, Ohlo, on 
August 4, while several intermediate and western sections will start 
on the run on dates yet to be arranged. All of the sections east of 
St. Louis will meet at different points along the route. The New 
England automobilists will join the New Yorkers at Buffalo, the 
southern section will meet the main body at Cleveland, while the 
central section, including individual automobile club runs from 
Indianapolis and St. Paul, will join the immense automobile army 
at Chicago on August 6. A World’s Fair committee has been ap- 
pointed to arrange for the reception of the visiting automobile host. 
This automobile run will be in every respect a club run, designed 
purely for pleasure. It will be under the immediate control of the 
touring committee of the Automobile Association of America. The 
new committee appointed at a meeting recently held is: Augustus 
Post, chairman; Frank X. Mudd, Chicago; H. W. Smith, Syracuse; 
Charles J. Glidden, Boston; R. R. Scott, Baltimore. Two more mem- 
bers will be appointed to represent Cleveland and St. Louis. In 
addition to outlining the plans for this big run the directors accom- 
plished several other matters of importance, chief of which was the 
appointment of a new racing committee. A. R. Pardington will re- 
main as chairman for another year, and his associates will be 
William K. Vanderbilt, Jr., Osborn Bright and S. M. Butler, of New 
York; William Wallace, of Boston; George L. Weiss, of Cleveland, 
and F. C. Donald, of Chicago. Two technical advisers to the com- 
mittee, a new departure, were also appointed, A. L. Riker repre- 
senting the American manufacturers and E. F. Birtsall representing 
the foreign makers. The subject of taking control of autoboat rac- 
ing was taken up, and a committee composed of Peter Cooper Hewitt 
and L. R. Adams was appointed to report one month later upon the 
advisability of such a step by the Amateur Athletic Association, 
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ELECTRIC LIGHTING. 
HEMPSTEAD, TEX.—It is announced that an electric light plant 
will be established here. 


SACRAMENTO, CAL.—An electric power and light plant is to 
be constructed on the Georgetown Divide. 


KESWICK, CAL.—The Northern California Power Company is 
making preparations to run its lines to Keswick Station. 


GLADSTONE, MICH.—The village council of Garden, Delta 
County, has granted a twenty-year electric lighting franchise to 
local men. 


LA CROSSE, WIS.—The Central Electric Company has leased 
its plant to the La Crosse Gas and Electric Company for a term of 
eighteen years. 


WHITEHALL, N. Y.—The Consolidated Light and Power Com- 
pany has made arrangements to light the Delaware & Hudson shops 
and furnish power. 


MERIDIAN, MISS.—The stockholders of the Meridian Light and 
Railway Company have voted to increase the capital stock from 
$450,000 to $1,000,000. 


WALDEN, COL.—The city council has passed a resolution to 
grant a franchise to any reliable company which will install a 
system of waterworks and electric lights. 


JERSEY CITY, N. J.—The Harrison town council has adopted 
the ordinance granting a franchise to the United Electric Company 
to lay underground conduits in the town streets. 


ALBANY, N. Y.—Work has been begun on the electric light plant 
which the New York Central will erect at West Albany for the pur- 
pose of furnishing its own light to all departments. 


FAIRPORT, N. Y.—The village of Penfield has decided to install 
an electric lighting system. Current will be secured from the plant 
at Lincoln mills, which supplies the village of Despatch. 


ASTORIA, ORE.—The Astoria Electric Company has completed 
arrangements to add largely to its present equipment, and during 
the present year the electric lighting plant will be doubled. 


CLEVELAND, OHIO-—An ordinance for a contract with the 
Cleveland Electric Illuminating Company, for maintenance of arc 
lights in the city at $75 a lamp a year, has been passed by the 
council. 


BUFFALO, N. Y.—A resolution has been passed by Lockport’s 
common council directing an election on a proposition to install a 
municipal electric lighting plant in that city at a cost not to exceed 
$50,000. 


GOSHEN, IND.—The Ligonier electric lighting plant, owned by 
J. W. Draper, and providing street and commercial lights, was 
damaged by fire recently to the amount of $2,500. The loss is cov- 
ered by insurance. 


ATLANTA, GA.—Fort McPherson is to be lighted electrically, 
current to be supplied by the Georgia Railway and Lighting Com- 
pany. Work has been commenced on the installation, and is to be 
completed by July 1 next. It will cost $14,600. 


BIRMINGHAM, ALA.—-The Coosa Water Power Development 
Company has been chartered at Anniston with a capitalization of 
$250,000. The company has purchased a water power on the Coosa 
river, and purposes to develop electric power and deliver it to 
Anniston, Pell and other places. 


SHINNSTON, W. VA.—The Shinnston Light and Water Company 
has been reorganized, G. A. Ferguson, Frank Powell, L. J. Rowand, 
Leslie Hawker and Hugh M. Martin having been selected as a man- 
aging board. The officers are L. J. Rowand, president; George A. 
Ferguson, vice-president; Hugh M. Martin, secretary, and Leslie 
Hawker, treasurer. 


HARRISBURG, PA.—Articles have been filed at the state depart- 
ment between the Shippensburg Gas Light Company, the Shippens- 
-burg Electric Light, Heat and Power Company and the Middle 
Spring Light, Heat and Power Company, forming a company to be 
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known as the Shippensburg Gas and Electric Company. The capital 
of the new company is $45,000. 


YORK, PA.—The directors of the recently chartered Deer Creek 
Water and Power Company have organized by electing the follow- 
ing officers: president, James H. Gable, York; vice-president, J. 
Benson Gable; secretary, J. N. Wilson; treasurer, Charles F. Ram- 
sey. The company purposes to construct a dam and power plant on 
Deer creek, one mile from Stewartstown, and when work is com- 
pleted will furnish water, power and light to Stewartstown and 
vicinity. 


ROSLYN, L. I.—Clarence H. Mackay, Dudley Winthrop and Ed- 
win D. Morgan have commenced the erection of a $500,000 electric 
plant at Glenwood, which will be the largest plant of its kind on 
Long Island. All the principal towns of Nassau County will be sup- 
plied, and efforts will be made at once to secure franchises. The 
same parties have already in operation a large plant at Roslyn, and 
this will be maintained as a substation on the completion of the 
plant at Glenwood. . 


INDIANAPOLIS, IND.—The board of public works has awarded 
a ten-year contract for street lighting to the Indianapolis Light and 
Power Company. The company will receive $75 a year for each 
enclosed arc lamp and $74 for each open arc lamp, the lamps to 
burn all night. Under the former contract with the company the 
city paid $85 a year for each light, on a moonlight schedule. The 
minimum number of lamps to be used is 1,600, an increase of 262 
over the present installation. 


OBITUARY NOTICE. 


of the Phenix Glass 
Company, Monaca, 
Pa., died on Satur- 
| day morning, Febru- 
~ ary 27. Mr. Howard 
_ {had been ill about 
ten days. His mal- 
ady, which at first 
was a form of grippe, 
developed into pneu- 
monia. The funeral 
was held at his resi- 
dence in Wilkens- 
burg, Pa.,on Monday, 
February 29. Mr. 
Howard was born in 
Pittsburg in 1837. 
He was educated in 
the public schools of 
T that city, and his 
first employment 
was as a clerk with 
the transportation 
firm of Clark & Thaw, which afterward merged into the Star 
Union Line, of which Mr. Howard was made the first cashier. He 
resigned this position in 1880, to organize the Phenix Glass Com- 
pany, for the purpose of manufacturing a patent glass insulator. 
This product was abandoned, and the manufacture of lamp chim- 
neys taken up. From this beginning, and through his enterprise 
and energy principally, the Phenix Glass Company has grown to 
its present large proportions. While he was a man of wonderful 
tact, discretion and judgment, Mr. Howard was unassuming to the 
last degree. In his death the glass trade has lost an honored mem- 
ber, and his associates and employés a good friend. He was uni- 
versally popular, and his benevolence and genial spirit won for him 
the entire affection of all with whom he came in contact. Mr. 
Howard’s popularity with the employés of the Phenix Glass Com- 
pany was evidenced by their attendance at the funeral, special 
trains being run from the Washington and Monaca factories. The 
floral offerings were expressive of the general high esteem in which 
the deceased was held, and came in profusion from his business 
associates, the Glass Manufacturers’ Association and his business 
employés. 


MR. ANDREW HOWARD. 


March 12, 1904 


PERSONAL MENTION. 


MR. AND MRS. W. C. WOODWARD, of Providence, R. I., left 
last week, Thursday, for a visit to Bermuda. Mr. Woodward is 
electrical engineer of the Narragansett Electric Light Company. 


MR. R. J. MCCLELLAN has been appointed electrician of the 
Puget Sound Electric Railway, Tacoma, Wash., to succeed Mr. C. A. 
Sears, resigned. 


MR. L. S. MILLER has been appointed general manager of the 
Central New England Railway, with offices at New Haven, Ct., to 
succeed Mr. D. A. Geraty, resigned. 


MR. J. B. COWEN, advertising manager of the General Incan- 
descent Arc Light Company, New York city, has returned from an 
extended trip abroad. Mr. Cowen reports the present business for 
his company very extensive, and the outlook everything that could 
be wished for. 


MR. A. HOWELL VAN CLEVE has been appointed resident 
engineer of the Niagara Falls Power Company, to succeed Mr. W. 
A. Brackenridge, resigned. Mr. Van Cleve is a graduate of Lehigh 
University, class of 1890, and has been connected with the Niagara 
Falls Power Company since 1892. 


MR. GEORGE S. BINCKLEY, consulting engineer, of San Fran- 
cisco, Cal., is chief engineer of the engineering and construction 
work of the Columbia Improvement Company, at and in the vicinity 
of Electron, Wash., including the dam and headworks on the Puyal- 
lup river, about ten miles from Electron. 


MR. W. A. BRACKENRIDGE, C. E., who was connected with 
the Niagara Falls Power Company, Niagara Falls, N. Y., for some 
time past, has been appointed a member of the special advisory 
commission, which will consist of five expert engineers, who will 
supervise the construction of the $100,000,000 barge canal. 


MR. CLEMENS HERSCHEL, who is to take charge of the 
hydraulic machinery department of the Allis-Chalmers Company, 
Chicago, Ill, was formerly hydraulic engineer of the Holyoke 
(Mass.) Water Power Company, also consulting hydraulic engi- 
neer from time to time for numerous Niagara water power com- 
panies. 


MR. CHARLES T. CHAPIN, who for many years was the presi- 
dent of the Rochester Car Wheel Works, Rochester, N. Y., has been 
elected vice-president of the National Car Wheel Company, which 
is a consolidation of the Rochester Car Wheel Company, Rochester, 
N. Y.; Keystone Car Wheel Company, Pittsburg, Pa.; Maher Wheel 
and Foundry Company, Cleveland, Ohio, and the Cayuta Wheel and 
Foundry Company, Cayuta, Pa. 


MR. G. M. GEST, the expert subway contractor, of New York, 
Cincinnati and Chicago, has been awarded the contract for the 
construction of a heavy forty-duct conduit system by the Public 
Service Corporation of New Jersey. This system will cost several 


thousand dollars, and is a main trunk feeder line running through. 


Hoboken and Jersey City. Work is to be begun on March 15, and 
a large force of men will push it to completion as rapidly as 
possible. 


MR. T. H. CREDEN has undertaken the compilation of a com- 
prehensive index of all the volumes of proceedings of the National 
Electric Light Association since its first convention. Mr. Creden 
is one of the best statisticians in the electric lighting business, and 
is also a well-known constructing and operating engineer, having 
served in both these capacities with the Chicago Edison Company 
and with Messrs. Stone & Webster. It is intended to have the com- 
plete index printed before the Boston meeting of the association, 
which is to be held on May 24, 25 and 26. This index will be of 
great assistance to the members of the association, as it will make 
it an easy matter to find at once any topic or paper to which refer- 
ence is desired. 


MR. B. A. BEHREND has been retained as chief electrical engi- 
neer for the allied Allis-Chalmers and Bullock electric interests. 
Mr. Behrend has been connected with the Bullock company for four 
years, and in that time has designed alternating-current and direct- 
current machinery with an aggregate capacity of some 200,000 
kilowatts. These machines are all in the most successful opera- 
tion, not only in the United States, but in several foreign coumtries. 
Some notable installations are to be found at Quebec, Montreal, 
Nashville, Denver, San Francisco and Los Angeles, and some of the 
large railroads using this apparatus are at Indianapolis, Shelby- 
ville, Scioto Valley and Los Angeles. Mr. Behrend was born in 
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Pomerania, Germany, on May 9, 1875. After finishing his studies 
at the Berlin Polytechnic Institute and University, he took up 
practical engineering under Helmholtz, Kundt, Slaby and Riedler, 
and, for a short time, was associated with Gisbert Kapp. He was 
assistant chief electrician of the Oerlikon Company, Zurich, Switzer- 
land, and upon leaving this company, in 1899, came to the United 
States. Since 1900 Mr. Behrend has been associated with the Bul- 
lock Electric Manufacturing Company. He is a popular figure in 
the engineering fraternity, and is a member of the American Insti- 
tute of Electrical Engineers, chairman of the Cincinnati chapter of 
the Institute, and a fellow of the American Association for the 
Advancement of Science. 


ELECTRICAL SECURITIES. 

There appears to be little prospect for any immediate change in 
stock market conditions. No new developments of any importance 
have occurred in either the foreign or domestic situation. The 
coming presidential election, with the more or less demoralized 
condition of either party with regard to a leader, is looked upon as 
an unsettling element in many quarters. Electrical manufacturers, 
in general, report a prospect for a very busy season; and in all 
lines of construction the present outlook does not justify any appre- 
hension of a severe retrogression. Of course, it will probably be: 
some years before the high level which was reached in commercial 
activity last year will be again attained. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 5. 
New York: 


Closing. 
Brooklyn Rapid Transit.................00- 39% 
Consolidated Gas.......... ccc ccc eee ees 191% 
General Electric................ Serre 16014 
Kings County Blectric.................000- 183 
Manhattan Elevated...............00c0. ... 143 
Metropolitan Street Railway................ 113% 
New York & New Jersey Telephone......... 140 
Westinghouse Manufacturing Company...... 170 


Commercial Cable directors have declared the regular quarterly 
dividend of 2 per cent, payable April 1. Books closed February 
25 and reopened March 8. 

A quarterly dividend of 1144 per cent on the capital stock of the 
Manhattan Railway Company for the quarter ending March 31, 
1904, and an additional dividend of 1 per cent for the year ending 
March 31, 1904, have been declared, in compliance with the terms 
of the lease of the Manhattan Railway Company to the Interborough 
Rapid Transit Company, payable at the office of the company, 195 
Broadway, New York city, on and after April 1, 1904. The transfer 
books closed March 12, and will reopen March 23. 


Boston : Closing. 
American Telephone and Telegraph......... 121% 
Edison Electric Illuminating............... 232 
Massachusetts Electric............. cc cee eee 73 
New England Telephone................... 118 
Western Telephone and Telegraph preferred. 78 

Philadelphia: Closing. 
Electric Company of America.............. T% 
Electric Storage Battery common........... 52 
Electric Storage Battery preferred.......... 52 
Philadelphia Electric............... 000000: 5% 
UNION: Traction ..wavswulewas was delewb aes 47% 
United Gas Improvement..................2. 83 

Chicago : Closing. 
Chicago Telephone................cccceeece 117 
Chicago Edison Light...................... 150 
Metropolitan Elevated preferred............ 45 
National Carbon common.................. 261% 
National Carbon preferred................. 99 
Union: Traction siose an ieee eee 4% 
Union Traction preferred.................. 295% 


The directors of the Chicago Telephone Company have declared 
the regular quarterly dividend of 2% per cent, payable March 31. 
Books close March 25 and reopen April 1. The February statement 
shows a gain of 1,724 telephones, making the total now in use 
104.368. 

The daily average of passengers carried on the Northwestern 
Elevated Railroad for February was 73,193, an increase of 3.308. 

Metropolitan Elevated for February showed a daily average of 
passengers carried of 119,073, an increase of 2,983. i 

South Side Elevated for February showed a daily average of 
90,330 passengers carried, an increase of 1,814. The small gain is 
attributed to the severe weather. 
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INDUSTRIAL ITEMS. 


THE FROST CROSS ARM AND LUMBER MANUFACTURING 
COMPANY, Cleveland, Ohio, has issued a leaflet containing some 
points in connection with “Frost” cross arms. Leaflet will be sent 
on request. 


THE J.S. MAURER & COMPANY AGENCY has recently carried 
through the sale of the Milford Electric Light and Power Trans- 
mission Company, Milford, Ill, to Mr. E. Lindner, of Pecatonica, 
Ill. Price, $15,000. 


THE LAIDLAW-DUNN-GORDON COMPANY, Cincinnati, Ohio, 
has just sent out its bulletin No. L508, which has just been published. 
This bulletin treats very fully on the improved “Cincinnati” air 
compressor. It will be sent on request. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has just issued the March copy of “Graphite.” This number, like 
previous ones, contains interesting information in connection with 
the use of graphite. Copy will be sent on request. 


THE EAGER ELBCTRIC COMPANY, Watertown, N. Y., illus- 
trates and describes in a catalogue which it has sent out direct- 
current generators and motors for lighting and power which it 
manufactures. This catalogue will be sent on request. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., illus- 
trates and describes in catalogue No. 60, which it has sent out, 
alternating-current machinery which it manufactures for lighting, 
power and railway service. Catalogue will be sent on request. 


WILLIAM ROCHE, dealer in new standard electrical specialties, 
announces the removal of his offices to 52 Park place, New York 
city, N. Y., where all future communications should be addressed. 
Due to a large increase in business, it became necessary for Mr. 
Roche to seek larger quarters. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, is sending out its bulletin No. 1002A. This bulletin 
treats on the “Bullock” type “N” motors, which were especially de- 
signed for direct connection to machine tools and for other similar 
service. Bulletin will be sent on request. 


THE RAILWAY AND BLECTRIC EQUIPMENT COMPANY, 
Buffalo, N. Y., has just issued its new classified list No. 2. Part I of 
this list treats on electrical machinery for trolley roads and lighting, 
and part II treats on railway equipment for steam roads and mis- 
cellaneous equipment. List will be sent on request. 


THE OSBURN FLEXIBLE CONDUIT COMPANY, 21 Park row, 
New York city, manufacturer of “flexduct,” for interior wiring, 
reports a large number of advance contracts. This conduit has 
become very popular for modern building wiring, and the company’s 
works is being taxed to keep up with the demand for this product. 


THE CANADA CORUNDUM COMPANY, LIMITED, Toronto, 
Canada, is sending out an announcement stating that its new mill 
has been completed and it is now in a position to supply the wants 
of all customers. The company is now open to make contracts to 
furnish concerns with from one to three years’ supply of pure Craig 
mine corundum. 


WICKES BROTHERS, New York city, N. Y., manufacturer of 
boilers and machinery, has issued its March, 1904, monthly stock 
list of new and second-hand boilers, engines, pumps, generators, and 
other power equipment and iron-working machinery. List will be 
sent on request. The company also announces that it has opened a 
salesroom at 113-115 Cedar street, and has moved its offices formerly 
located at 95-97 Liberty street to that address. 


THE STROMBBRG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill, publishes a 
handy little booklet entitled “Telephone Troubles; Their Cause and 
How to Remedy.” The price of this is ten cents. A novel mailing 
folder which the company has just issued is in imitation of a packing 
case. The folder contains a description and illustrations of a fiye- 
line switching telephone for party-line service. 


THE GOLD CAR HEATING AND LIGHTING COMPANY an- 
nounces that it has recently made arrangements with Mr. Thomas 
A. Edison and his company, whereby it becomes the exclusive sale 
agent in the United States for the Edison storage battery for car 
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lighting purposes. It also announces that it has taken a large suite 
of offices in the Whitehall Building, New York city, N. Y., and has 
moved both its Chicago branch office and its New York office to that 
address. 


THE VITRO CHROME CHEMICAL COMPANY, Milwaukee, Wis., 
will be pleased to send to those interested in the coloring of incan- 
descent lamp bulbs several booklets which it has recently issued 
concerning “vitro chrome,” a new chemical discovery for coloring 
incandescent lamp bulbs. This is stated to produce a brilliant and 
durable transparent color, and offers a satisfactory substitute for 
color-blown glass. “Vitro chrome” is a fluid preparation into which 
the lamp or glass is dipped. 


THE MARLIN FIRE ARMS COMPANY, New Haven, Ct., is 
sending out a catalogue arranged in three sections. The company 
has made it a point in this catalogue to illustrate and describe its 
manufacture in a manner which can be easily understood. Part I 
is designed for the quick reference of dealers and consumers. Part 
II is intended for consumers who wish detailed information, and 
Part III gives hints that will possibly interest all those concerned 
with fire-arms. Catalogue will be sent on request. 


THE MICHIGAN CENTRAL RAILROAD COMPANY, through 
its passenger department, is distributing a lithographed calendar 
showing the Great Cataract from the Falls View station of the 
Michigan Central Railroad Company. This calendar is for the cur- 
rent year ending March 1. The company distributes a great deal of 
attractive literature, and this is, no doubt, one of the most important 
elements in inducing leisure travel. The new calendar does not fall 
short in attractiveness, and portrays very falthfully the natural 
beauty of the scene from this station. Mr. W. H. Underwood is the 
general eastern passenger agent of the company, with offices at 
486 Ellicott square, Buffalo, N. Y. 


THE NORTHWESTERN ELECTRIC COMPANY, 71 West Wash- 
ington street, Chicago, Ill., makes a specialty of expert electrical 
repair and construction work. This company also has on hand a 
stock of dynamos and motors, wattmeters, instruments and gupplies, 
both new and second-hand. The company is distributing a aluable 
souvenir in the shape of a lithographed aluminum card, announcing 
the company’s headquarters, and bearing on the back a wire table 
giving the B. & S. gauge of wires from 0000 to No. 18, the weights 
per 1,000 feet in pounds with triple-braided insulation, the area in 
circular mils of the bare wire, and the safe carrying capacity in 
amperes. It also gives a formula for finding the circular mils in 
terms of the current in amperes, the distance in feet and the loss. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
issuing bulletins Nos. 4359, 4360, 4361, 4362, 4363, 4364, 4365 and 
4366. Bulletin No. 4359 treats very fully on the series alternating 
system of arc lighting and contains many interesting half-tones 
and line cuts. 4360 illustrates and describes cable terminals and 
contact nuts. In 4361 the “GE-70” motor is shown and described. 
This motor embraces in its construction the latest developments in 
railway motors. 4362 treats on carrier bus arc panels for “Brush” 
arc generators. 4363 illustrates and describes type “B” indicators 
for direct-current service. In 4364 a series incandescent system 
and a complete line of constant-current transformers are described 
and illustrated. 4365 treats on line drop compensators, type V, for 
alternating-current circuits. 4366 treats very fully on the “Thom- 
son” polyphase recording wattmeters. All of these bulletins will be 
sent on request. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has recently closed a number of contracts for the installa- 
tion of batteries of chloride accumulators. Among them may be 
noted two batteries of the North Shore Railroad Company, one to be 
located at San Anselmo, Cal., having a capacity of 846 kilowatts; 
the other located at Sausalito, Cal., having a capacity of 975 kilo- 
watts. Both these batteries to be used for line regulation. The Bay 
City Traction and Electric Company, Bay City, Mich., has contracted 
for a battery having a capacity of 288 kilowatts, this battery to regu- 
late the fluctuations of the generator load. The Northwestern Fuel 
Company, Superior, Wis., has contracted for a battery having a capa- 
city of 677 kilowatts, which is to be used entirely for the regulation 
of a motor load. The Bartlett Illuminating Company will install for 
the use of the Saginaw Traction Company a battery having a capa- 
city of 200 kilowatts, to be used in regulating the fluctuations on the 
latter company’s railway circuit. 
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THE ENGINEERING BUILDING. 
Mr. Carnegie never does anything by halves! After the 
American Society of Civil Engineers decided not to unite with 
the other engineering societies in accepting his generous offer 
of $1,500,000 to construct an engineering building, some doubt 
It did 


not take him long to decide, as the letter printed on another 


existed as to what course Mr. Carnegie would follow. 
page of this issue will show. Mr. Carnegie has not merely re- 
newed his first offer of $1,000,000, but offers now also the 
$500,000 tendered to make room for the Civil Engineers. We 
feel that this gift will become an important factor in our tech- 
nical development. Certainly Mr. Carnegie has done his full 
share, for never before was such a generous gift proferred to 
And we also believe 


In fact, 


any engineering body or group of bodies. 
that this gift will be utilized to the best advantage. 
it will be difficult for any one to suggest a better use. 


THE PASSING OF THE MAIN BELT. 

The essential element in the organization of manufacturing 
establishments is the relation of the prime mover to the produc- 
tive machinery, and as the vertical shaft with its beveled gear haa 
long been a matter of history, the later type became that of the 
main belt which involves a great deal of space, interrupting the 
light, and entails a continual expense for maintenance and re- 
pairs after the first cost. 

The manufacturing Mahomet must go to the power mountain 
The first 
sites for manufacturing were necessarily at the locations where 
the water power was developed, and later when improvements 


whether it be that of the water-wheel or steam engine. 


in the steam engine warranted its use, there was still required 
the close relations and sites essential to cheap transportation of 
fuel. 


merely in location, but also in the details of mill design. 


These conditions furnished the predominant factors, not 


The Effect of the Introduction of Electric Power. 

The introduction of electricity for the transmission of power 
has changed this necessity of the close physical relation between 
prime mover and the machine. It is enabling the development 
of water powers; it is providing for the delivery of power 
wherever it may be required, particularly in connection with 


artisans in cities using small amounts of power. 


A Long Transmission. 

The distance to which power has been transmitted has reached 
to 300 miles in California, where the power was delivered to the 
various motors in a city from the generator at a distant water- 
fall, when the power station at nearer proximity to the cities was 
destroyed by fire. 


The Utility of the Waterfall. 

As Emerson says, that “a weed is a plant whose use is un- 
known,” what term can be applied to the various waterfalls whose 
energy for ages has merely contributed to the beauties of the 
scenery ? 

These waterfalls are being harnessed to the service of man 
and productive forces resulting from their energy are adding to 
the useful work of mankind. This distribution of power is 
solving questions of sociology relative to the operatives engaged 
in manufacturing. It is tending to place works in more advanta- 
geous localities. It is providing facilities for the smaller. unite 


of production of goods requiring higher measures of skill. 


An Interesting Case. 

For many years a well-known water power was seeking cus- 
tomers after the construction of a canal giving a minimum of 
30,000 horse-power, but as engineer after engineer had inves- 
tigated the conditions they ascertained that the bank between the 
canal and the river contained a clay substratum over rock, whose 
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inclination was at such a pitch that it would be unsafe to place 
heavy buildings upon the necessary site. Promoters, engineers 
and capitalists took up that problem until it was an old story, 
tiresome in its reiteration, until a few years ago an electric 
power plant was installed on the site and transmitted the energy 
of the falling water to mills which have been built in a neighbor- 
ing city and which are providing employment for a large popu- 
lation. 


Advantages Other than Mere Transmission of Power. 

Electric transmission of power for manufacturing is not con- 
fined to conveying the energy from waterfalls at a distance, but 
in existing plants, and where the power is furnished by steam 
engines the substitution of copper conductors for the main belt 
is proving advantageous, not merely in the reduction of prime 
costs but in the greater economies of the improvements in prod- 
ucts, resulting from more uniform motion and the better illumi- 
nation which results from the abolition of shadows from main 
belts and their distributing belts. 

LIFE AND EFFICIENCY OF THE NERNST LAMP. 

The last report of the committee appointed by the National 
Electric Light Association to investigate the photometric proper- 
ties of arc lamps gave very complete information regarding the 
life and efficiency and the distribution of light given by the 
American type of Nernst lamp. 


Tests of German Lamps. 

Work of a similar character, though not as completely re- 
ported, has been done abroad on the German type of lamp, with 
the following results: the Physikalisch-Technische Reichsanstalt, 
of Charlottenburg, has found that the mean life of the lamps 
which it tested was 286 hours. Wedding, on the other hand, 
found it to be 538 hours. There is no agreement here, but 
probably this wide difference was only to be expected, as in each 
case only six lamps were tested. So far as other measurements 
go, however, the agreement is very satisfactory, better than was 
to be expected from the small number of lamps. Bussmann 
found the mean candle-power to be 139.1 Heffner units, equiva- 
lent in English units to 122.4 candles, and an average consump- 
tion of 1.85 watts per British candle-power. The figures obtained 
by Wedding are 123.2 British candles and 1.785 watts per 
candle. Both sets of lamps were rated at one ampere and 220 
volts. The figures quoted were obtained under laboratory condi- 
tions, where the voltage was exceedingly steady, and it is prob- 
able that the results obtained in actual practice would not have 
been quite as good. Moreover, some of the figures used in com- 
puting these results were obtained from lamps started by means 
of a spirit lamp. As there was no heating coil—which in the 
German lamp is wound spirally around the glower—there was 
no loss of light due to this mechanism. There is nothing to 
indicate that in actual service the German type of lamp would 
excel that made in this country. It should be mentioned that 
these German lamps are used only with direct currents, while the 
American lamp ia used on alternating currents. 
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LINE CONSTRUCTION. 

The paper by Signor Guido Semenza, on European prac- 
tice in the construction of high-tension transmission lines, 
which was read at the recent meeting of the American Institute 
of Electrical Engineers, brings out the difference in the prac- 
tice of European and American engineers. In this country 
transmission lines are almost invariably supported by wooden 
poles placed close together and only high enough to support the 
wires well out of the way of passing vehicles. The wires are 
supported on heavy porcelain or glass insulators, in turn held 
by strong wooden cross-arms, and the spans are made com- 
paratively short, in order that the poles may safely bear the 
strain due to the wind and sleet and snow. In Europe they 
have followed a different practice. The poles are made of struc- 
tural steel, with steel supports for the insulators, and are care- 
fully designed to bear the strain of the wires and the wind, 
without being unnecessarily heavy. The poles are made con- 
siderably higher than the poles used in this country, and they 
are placed at correspondingly greater distances apart. Wherever 
possible, the transmission line is carried in a straight line, and 
preferably across country, rather than following the roads. 


Reasons for Difference in Practice. 

Those who took part in the discussion of Signor Semenza’s 
paper seemed to agree that the European method is better en- 
gineering, and a number of reasons were put forward to explain 
why we had seemingly lagged behind in this branch of the art. 
It was said that European engineers pay greater attention to 
small matters, and that they have time to do this, as the con- 
struction work is not carried through with such haste as is 
customary here. Another speaker thought that the difference 
in practice might be attributed to the different class of men 
who carry out our line construction. It was his opinion that, 
while we paid the greatest attention to the design of machinery 
for stations, the question of line construction was left largely 
These hardly seem to be sufficient reasons why 
American en- 


to linemen. 
such marked difference in practice has arisen. 
gineers never hesitate to use iron in place of wood when better 
results are obtainable, and the labor required to design an iron 
pole suitable for use over the entire line would not be 
great. Any structural iron works would be glad to submit de- 
signs for poles, if given data for the weight, wind strains and 
spacing of the wires. Nor is it apparent that the engineers 
have neglected the line and put all their energy on the power- 
house. Transmission lines are generally calculated very care- 
fully, because they are expensive; and certainly the engineer in 
charge of the work should have something to say about the 
way in which the line is to be erected. A more plausible ex- 
planation of the difference in practice is, that the wooden pole 
construction is giving very satisfactory results, and engineers 
have not seen sufficient reason for discarding the old and well- 
tried method for the new. 


Difference in Insulator Practice. 
The difference in insulator practice is more a result of ex- 
perience with the various types than a question of skillful de- 
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sign. When very high voltages came into use in this country, 
insulators were designed to prevent loss through leakage over 
the surface. Our design developed into large insulators with a 
number of wide petticoats. The European engineers find that 
insulators with a small number of petticoats, spaced further 
apart, give better results, because they are more easily cleaned. 

Now that the two systems of construction have been com- 
pared, we may feel sure that the European will receive careful 
study in this country; and if it appears better and not too ex- 
pensive it will probably be adopted. We are always ready to 
give up our systems for something better as soon as we are con- 


vineed that it is better. 


ATOMS AND MOLECULES. 
It is to be regretted that engineers, and some physicists 
too for that matter, are too often careless in the use of the terma 


“atom” and “molecule.” Time and again they are used indiffer- 


ently to indicate similar particles of matter, although when used 
with the correct meanings, it is seldom that the two terms can 
be applied to the same particle. Should a chemist show the same 
laxity in expression, he would be laughed at by his whole pro- 
fession. 

According to the atomic theory and the ideas held until re- 
cently by physicists, molecules are the smallest particles of mat- 
ter which can exist alone. Atoms are the smallest particles into 
which an element can be divided. That is to say, it is the small- 
est part of an element that can enter into combination with other 
elements. Atoms of different elements combine to form mole- 
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cules of compounds and even the molecules of elements them- 
selves are usually formed of groups of atoms, though there are 
a few cases where apparently a single atom acts as a molecule. 
There is thus a distinct difference in the meaning of the two 
terms which should never be forgotten. One may speak of the 
stability of an atom with propriety, but to talk about the stability 
of a molecule, meaning it is indecomposable, is absurd, since in 
every chemical reaction certain molecules are broken up and 
others formed. On the other hand, to the chemist at least, the 
atom is unchangeable and permanent. 

There is all the more need at this time to be careful in the 
use of these terms, as there are other newer terms coming into 
use, these also relating to certain particular subdivisions of mat- 
ter. Thus, the term “corpuscle” is used by Dr. J. J. Thomson 
to designate those minute particles of the molecules of a sub- 
stance which are torn off when electricity is passed through the 
gas. The term “electron” is used in much the same sense, 
though it usually emphasizes the fact that these particles are 
charged bodies. 

The Ion. 

There is also another term, due to Faraday, and used by 
electrochemists. The ion is that particle of matter which effects 
electrical induction in electrolytes, and, according to the German 
theory, which is an atom or a group of atoms positively or nega- 
tively charged. The term is sometimes used in describing 
gaseous conduction with much the same meaning, and designates 
the charged gaseous particles which effect the passage of current 


THE N-RAYS. 


BY DR. J. B. WHITEHEAD. 


An interesting and unusual situation 
has developed in the field of physical re- 
search. About a year ago, when some of 
the remarkable properties of radium were 
being given to the world by the Curies, 
and when those of the Rentgen rays 
were still fresh in mind, Professor Blond- 
lot, one of the foremost of French physi- 
cists, announced that he had discovered a 
new type of radiation. Like the Roentgen 
rays and those from radium, the new 
radiation was able to penetrate opaque 
substances, but unlike them it was a peri- 
odie disturbance; that is, it had definite 
wave-lengths, as do light and heat radia- 
tions. It was in the latter aspect that 
the new radiation appeared of great im- 
portance and interest to physicists, for the 
waves were of lengths hitherto unknown. 
Professor Blondlot called the radiation the 
N-rays, after Nancy, the city in which 
he carried out his experiments. 

The properties of the Roentgen rays 
and those from the radioactive substances 
radium, thorium, etc., are so familiar and 
so readily demonstrated, that the an- 
nouncement by so well known a physicist 


as Blondlot of the discovery of a new form 
of radiation was at first accepted without 
question. Nor is it evident as yet from 
the interesting accounts in the daily press 
that there is any doubt as to the existence 
of these so-called N-rays. Their proper- 
ties have been described at length, and 
from the most recent accounts one wonders 
what new sources of the rays are next to 
be discovered. Blondlot found that they 
were emitted by a Roentgen tube, a Wells- 
bach light, a glowing metal, and by the 
sun. Later it developed that they were 
given off by metals under tension and 
bending stress, and now, according to 
Charpentier, human nerves, muscles and 
the brain during activity emit the N-rays, 
so that by means of a phosphorescent 
screen one may “see himself think.” Cer- 
tainly the interested reader is justified 
in assuming that they are as real and as 
evident as the Roentgen and radium radia- 
tions. 

As a matter of fact a grave doubt is 
entertained among many physicists as to 
whether the N-raye exist at all. Blondlot’s 
announcements described experiments 
which indicated that the rays were of the 
same nature as those of light and heat 
and that they came within the heretofore 


blank region of wave-lengths lying between 
the longest light and shortest electric 
waves. ‘This announcement alone, with- 
out the name of Blondlot, would have been 
sufficient to attract the attention of physi- 
cists. As it was many of the best known 
in the world at once attempted to repeat 
Blondlot’s experiments, and all, certainly 
without important exception, met with no 
success. These failures were in no sense 
due to any inherent difficulty or delicacy 
of the experiments, as they were perfectly 
simple and straightforward. The sole evi- 
dence of the existence of the rays in any 
of Blondlot’s experiments was the bright- 
ening under their influence of an electric 
spark, a flame, a piece of faintly illumined 
paper, or a phosphorescent screen. In 
other worde, it all depended on Blondlot’s 
eyes, and other investigators simply failed 
to observe the variations of luminosity 
detected by him. Among the names of 
those who have announced their inability 
to detect the N-rays are those of Kauff- 
mann, Donath, Rubens, Drude, Classen 
and Wood, all experimenters of the first 
ability. | 

That the eye is a most unreliable in- 
strument for measuring the intensity of 
light has long been known. To what 
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crrors it is prone may be demonstrated by 
the simple experiment of looking fixedly 
at a dim star on a dark night; if the eye 
be allowed to shift ever so slightly to one 
side the star will appear much brighter. 
In fact Lummer has shown that variations 
in intensity of the magnitude of those ob- 
served by Blondlot can be largely account- 
ed for on such purely physiological 
grounds. The remarkable aspect of the 
matter is that Blondlot should have so 
frequently observed these variations. His 
acknowledged ability and experience would 
seem to preclude the possibility of any 
such repeated error. The most valuable 
of his experiments, if it should prove 


reliable, is that in which the rays are con- 


centrated at successive foci by means of 
lenses. On this depends the determina- 
tion of their wave-lengths. These foci 
were observed by the methods described 
above, and other observers have failed in 
attempting to repeat the experiment. 
Additional confusion has been created 
by Blondlot’s most recent work, which 


seems to indicate that the wave-lengths 


of the N-rays instead of being longer than 
the longest or infra-red light rays are 
shorter than the ultra-violet or shortest 
known rays. He has shifted them from 
one end of the visible spectrum to the 
other. 

What then is the situation? Briefly this: 
Blondlot’s claims, if substantiated, are of 
the first importance. The bases of these 
claims are not, however, generally ac- 
cepted by other physicists. Since criti- 
cism has arisen he has attempted to re- 
peat his experiments, and has obtained 
results inconsistent with his earlier work. 
Some of his simpler experiments have 
been corroborated by certain physiologists. 
In view of his standing and ability as 
a physicist, no hasty conclusion should be 
drawn until he has been heard from fur- 
ther. He must, however, make consistent 
repetitions of his experiments, and with 
a more reliable measuring instrument than 
the eye, before they can now be accredit- 
ed. It is “up to” Blondlot. 
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High-Speed Steam Railway Service. 

It is reported in the Electrical Engt- 
neer (London) that, as an indirect result 
of the Marienfelde-Zossen high-speed rail- 
way trials, experiments are now being 
made on a number of German rail- 
way lines, with a view to investigating 
the working conditions of steam railway 
service at increased speeds. On the Cassel- 
Hanover line, trains tested are made of 
large high-speed locomotives and solidly 
connected six-axle cars, warranting a mean 
speed as high as eighty-one miles per hour. 
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If these experiments result satisfactorily, 
it is thought probable that next summer 
some specially suitable lines will be ar- 
ranged for an increased speed service, as 
the Berlin-Zossen trials have shown the 
existing permanent ways to be fully suit- 


able for a similar service. 
> 


An Engineering Building. 

After the American Society of Civil En- 
gineers declined to cooperate in accepting 
the building which Mr. Andrew Carnegie 
offered to erect for the national engineer- 
ing societies in New York city, some doubt 
existed as to the outcome of this action. 
It was not known whether the offer would 


still hold good so far as the other so- 


cieties were concerned. This doubt is 
now set at rest by the following letter 
from Mr. Carnegie: 


March 14, 1904. 


Gentlemen of the Mechanical Engineers, 
Institute of Mining Engineers, In- 
stitute of Electrical Engineers, En- 
gineers’ Club of New York: 

It will give me great pleasure to devote, 
say, one and a half million of dollars for 
the erection of a suitable Union Home for 
you all in New York city. With best 
wishes. 


Truly yours, 
(Signed) ANDREW CARNEGIE. 
The three engineering societies named 
and the Engineers’ Club have, with the 


unanimous approval of all members, taken © 


active steps toward accepting this generous 
gift thus offered by one whose career 18 
so intimately connected with the develop- 
ment of industrial arts in America. The 
total sum involved is about $2,500,000, 
for in addition to the $1,500,000 given 
by Mr. Carnegie, the investment in land 
for the three societies on West Thirty- 
ninth street, between Fifth and Sixth ave- 
nues, represents over $500,000, and the 
Engineers’ Club has also acquired valu- 
able land for its own purposes on West 
Fortieth street. ‘This lot faces the New 
York Public Library. 

The engineering building will probably 
be twelve stories high, and it will be 
designed with a view of meeting the re- 
quirements of the societies. The three 
societies mentioned will have headquarters 
there, and several kindred bodies have al- 
ready made requests for accommodation. 
There will be four or five auditoriums, 
differing in size, one large enough to seat 
from 1,200 to 1,500 people. AH will be 
fully equipped for scientific meetings and 
lectures. There will also be an engineering 
museum and a library hall where the 
libraries belonging to the different societies 


will be grouped. Each section will be 


administered by its respective librarian, 
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and to each will be added literature relat- 
ing to its own branch of work, so that 
duplication, both of books and periodicals, 
will be avoided. It is purposed to cooper- 
ate with the New York Public Library, 
and it is hoped that in this way there will 
be made available here the most complete 
library of engineering and technical litera- 
ture in the world. The libraries of the 
three societies at present include about 
50,000 volumes. 

Each society will maintain its identity 
and will have its own rooms in the new 
building, which it is hoped will be ready 
in 1906. The three societies have to-day 
over 9,000 members, and the rate of in- 
crease is between ten and fifteen per cent 
annually. ‘Their total income is about 
$135,000, while in assets of all kinds they 
have property to the value of between 
$250,000 and $300,000. This sum is 
rapidly being increased by gifts from 
members. 

The other technical societies which de- 
sire quarters in the building represent a 
body of over 500 members, engaged in all 
branches of civil, mechanical, electrical, 
municipal and other branches of engineer- 
ing. Although the building will be large, 
having a frontage of 125 feet, it seems 
probable that, from the start, it will be 
fully occupied. 

The Engineers’ Club building, which 
will adjoin the other, will be controlled 
independently, but will use the same 
sources of light, heat and power. This 
club has recently increased its member- 
ship to 1,200, and has a long waiting list. 
Its annual income is about $120,000. The 
two buildings, which will adjoin and face 
the opposite streets, will harmonize archi- 
tecturally. 

While Mr. Carnegie is providing the 
building, the three societies will provide 
the land, but, in the meantime, Mr. Car- 
negie has acquired it for them. The leases 
now running expire on July 1, and work 
will then begin and be pushed to com- 
pletion as rapidly as possible, plans having 
already been drawn. ‘The representatives 
of the four bodies interested as direct bene- 


ficiaries and trustees of Mr. Carnegie’s 


gift to engineering are as follows: Ameri- 
can Society of Mechanical Engineers— 


Professor F. R. Hutton, C. Wallace Hunt, 
J. M. Dodge. American Institute of Min- 
ing Engineers—Dr. A. R. Ledoux, Theo- — 
dore Dwight, C. Kirchhoff. American In- 
stitute of Electrical Engineers—C. F. 
Scott, Dr. S. S. Wheeler, Bion J. Arnold. 
The Engineers’ Club—J. C. Kafer, W. H. 
Fletcher, T. C. Martin. These members 
have acted as a conference committee, and 
have had charge of the matter throughout 
the early stages. They are now at work on 
the details. 
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A Modern Railway, Light and Power Plant. 


The Reconstruction of the Property of the Zanesville Railway, Light and Power Company, of Zanesville, Ohio. 


N SEPTEMBER, 1902, Messrs. Ru- 
dolph Kleybolte & Company, bankers, 
of Cincinnati, New York and Chi- 

cago, entered into a contract for the re- 
organization of the finances and the re- 
building of the property of the electric 
light and street railway company of Zanea- 
ville, Ohio. Subsequently a contract was 
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DraarRamM OF New POWER PLANT, ZANESVILLE RAILWAY, LIGHT AND 


made with H. M. Byllesby & Company, 
of Chicago, Ill., for the engineering work. 
This was carried out by the company 
through one of ite engineers, Mr. E. C. 
Braun, who was made resident engineer. 
Mr. Braun waa aesisted by Mr. W. A. 
Gibbs, the general manager of the prop- 
erty. 

For a year previous to the reorganiza- 
tion of the property—that ia to say, the 
year which ended September 1, 1902—the 
electric railway had shown a gross in- 
come of $80,000, and the electric light 
company a gross income of $50,000. Al- 
though the improvements described in 
this article have only been completed with- 
in the last two months, and during the 
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year just closed the property has been 


running, for the bulk of the time, with- 


out the benefit of these, the gross earn- 
ings for the railway for the year reached 
$100,000, and the gross earnings of the 
electric light and power company $65,000. 

The old power-house of the company 
consisted of a multiplicity of belt-driven 
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generators, with one direct-connected high- 
speed unit of 200-kilowatt capacity, and 
one compound belt-driven unit of 200-kilo- 
watt capacity, series arc machines and 
horizontal return tubular boilers. All of 


New TYPE oF CAR Now USED AT ZANESVILLE, 
OBIO. 
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this property is now being sold, and the 
station is being operated from the new 
power-house. 

The new power-house is located on a 
strip of land bound by the United States 
Government canal on one side, the Musk- 
ingum river on the opposite side, by the 
Baltimore & Ohio railway bridge on the 


POWER COMPANY. 


north, and by a concrete “Y” bridge on 
the south. 

Zanesville is one of the oldest towns 
in Ohio, and the population served by the 
railway, light and power company is 
28,000. The improvements have embraced 
the regauging of the entire railway eyz- 
tem from its former five feet two inches 
to four feet eight and one-half inches, 
the rebuilding of a large part of ita track, 
and the addition of about five miles of 
extensions. The new power-house which 
has been completed, and which the ac- 
companying illustrations present in sev- 
eral details, has been designed with a view 
of producing the greatest economy in the 
service, and the engineers have utilized 
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the most modern equipment in building a 
compact and substantial power station. 
The Muskingum river is a slack water 
navigation stream, and the United States 
Government maintains at its own expense 
a crib dam at Zanesville, located imme- 
diately above the new power-house. The 
railway, light and power company has 
obtained by lease from the government the 
right to use the surplus water not re- 
quired for navigation. This river is an 
extremely fluctuating stream, and while 
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To utilize the water power there have 
been installed five Stilwell-Bierce fifty- 
one-inch Victor water-wheels, driving 
through suitable cutoffs clutches onto a 
main horizontal shaft. At each end of 
this shaft there is a direct-connected, 375- 
kilowatt, sixty-cycle, alternating-current 
generator. The battery of five water- 
wheels is controlled by two Lombard 
water-wheel governors which are elec- 
trically operated from the main switch- 
board. 
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neath which runs a switch connecting the 
Baltimore & Ohjo tracks on one side of 
the station and the city railway tracks on 
the other side. The rotaries, both for 
the railway and for three-wire use, were 
made by the General Electrice Company, 
and are of the six-phase type, supplied 
through air-cooled three-phase static 
transformers of 330-kilowatt capacity 
each. The air-blast for cooling the trans- 
formers is supplied by two Buffalo Forge 
Company’s electrically driven fans. 
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1.—GENERAL VIEW OF THE ZANESVILLE STATION. 2.—ViEWw FROM B. & O. BRIDGE, SHOWING ARCH CONSTRUCTION OVER TAIL-RACE. 
3 —VIEW OF PoWER-HOUSE, UNDER CONSTRUCTION. 4. —INTERIOR | ‘OF OLD POWER- House. 


the normal head obtained at the new 
power-house is thirteen feet, this head fre- 
quently disappears entirely, due to high 
water. These fluctuations render it im- 
possible to rely solely upon the water 
power, and therefore the power-house is 
equipped with a complete steam plant. The 
carefully made readings of the Musking- 
um river by the United States Government 
engineers, extending through a period of 
twenty years, however, justified the belief 
of the engineers that they would be able 
to furnish approximately fifty per cent of 
their total output by means of water. 


In addition to the water-wheel plant 
there are two General Electric steam tur- 
bines of 500-kilowatt capacity each. 
These are supplied from a battery of two 
Heine water-tube boilers of a rated capac- 
ity of 380 horse-power each. The steam 
from the turbines is condensed by a sur- 
face condensing outfit manufactured by 
the Stilwell-Bierce Company, of Dayton, 
Ohio. 

All of the direct-current switchboards 
are on the main floor of the engine room, 
and the high-tension alternating-current 
switchboards are on a gallery, under- 


The station is built to generate its entire 
output of current by sixty-cycle alterna- 
tors at 2,300 volts. This enables any one 
of the generators, by means of rotary 
transformers, to be operated at will or 
combined upon the street railway load 
and three-wire lighting system which is 
used in the body of the city, as well as 
the alternating-current light and distri- 
bution system for outlying districts. 

In order to use the water turbine plant 
as much as possible, a storage battery 
equipment had been added. It frequently 
happens that while the street railway is 
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requiring an average load of 225 kilo- 
watts, it has extreme peaks, due to the 
fluctuating load of the local street service, 
and the periodic passage of the Newark 
interurban cars, which raise this to 750 
kilowatts. While there is sufficient water 
power to furnish the full average power 
required by the street railway, there is not 
sufficient to handle these peaks, but by the 
use of the storage battery it has been found 
possible to operate the average load and 
the peaks when the actual amount of 
power obtainable from the water is less 
than 300 kilowatts. This storage battery 
is situated on the upper floor of the sta- 
tion, and consists of 264 cells of chloride 
accumulators. Each cell contains seven- 
teen type G plates, and the tanks are large 
enough to stand a fifty per cent increase 
when the demand for power requires it. 

It is often possible to secure a suffi- 
cient supply of water to operate the en- 
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Electric twenty-five horse-power motors. 
These cars. are thirty-eight feet overall, 
and are provided with ample vestibule 
capacity. 

The new power-house is absolutely 
fireproof throughout, and is built upon 
a ledge of rock, the substructure being 
entirely of concrete, and extending up to 
a point above maximum high water. The 
superstructure is of Ohio pressed brick. 
The roof is of slate with copper flashings. 
All of the floors are of steel I-beam and 
concrete construction, and the portion of 
the station building containing the water- 
wheels and the boiler house is supported 
over the raceway on built-up iron columns 
entirely embedded in concrete, in accord- 
ance with the most modern practice. 

The boiler room is of ample capacity 
for accommodating another duplicate bat- 
tery, and there is ample space left in the 
engine room and basement for the addi- 
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tire station with the help of the storage 
battery. In all periods, except those of 
extreme high water, the steam end of the 
station can be shut down entirely during 
the time that the street railway is not 
running—from about midnight to five in 
the morning. 

The company is installing the General 
Incandescent Are Light Company’s sys- 
tem to handle its municipal contract, 
which calls for 275 city lights. 

Of the total railway there is about seven 
miles through brick-paved streets and 
about seven miles through macadam and 
dirt streets. Seventy-pound steel rail is 
used throughout, of standard section in 
the macadam and dirt streets, and of deep 
section in the brick paving. 

The rolling stock of the company has 
been increased by ten Brill cars, equipped 
with Brill double trucks and four General 


tion of 1,500 kilowatts in steam tur- 
bines and their attending condensing and 
auxiliary apparatus. The battery room 
also, in addition to the present equip- 
ment, has vacant space left sufficient to 
accommodate a three-wire battery for fur- 
ther additions to the railway service when 
this becomes necessary. The storage bat- 
tery is equipped with an emergency panel 
and suitable connections, so that it can 
be at once disconnected from the street 
railway and thrown on the three-wire 
service. 


Notes on Steam Turbines. 

In a paper read by Mr. William Chil- 
ton before the Manchester local section of 
the British Institution of Electrical En- 
gineers on the Brush-Parsons steam tur- 
bine, the author described the type of con- 
struction adopted, and gave curves show- 
ing the efficiency of performance of this 
engine, The method of securing the blades 
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in the rotor of the cylinder is effective 
and cheap. The blades are drawn to the 
correct section from a special mixture of 
brass or from copper in lengths of twelve 
to fifteen feet, and cut to the required 
length. Grooves about one-quarter of an 
inch deep are turned circumferentially on 
the outer surfaces of the rotor and on 
the inner surfaces of the cylinder. The 
blades, after being cut to the correct 
length, are placed in the grooves in a radial 
direction. The width of the grooves is 
regulated so that when the blades are in 
place they take up their correct angular 


‘position relatively to the axis of rotation. 


Caulking pieces of soft drawn brase, and 
of a length equal to the depth of the 
grooves, are placed in the grooves alter- 
nately with the blades. The caulking 
pieces are then tightly caulked home into 
the groove with special tools. When fin- 
ished, the whole forms a piece of sound 
work, very well adapted to the function 
it is to perform. 

To keep the moving blades always in 
correct relative position to the guide 
blocks, and also to take up any small 
unbalanced force, the thrust block at one 
end is split. This is divided horizontally. 
The lower half is fixed, and the left faces 
of the thrust collars on the spindle bear 
against the right faces of the lower block. 
The upper block can be set to the left, 
so that the right-hand faces of the collars 
bear against the left faces of the upper 
block. The rotor is thus prevented from 
moving either way. In a comparison of 
a reciprocating engine with a turbine of 
this type, each rated at 500 kilowatts, and 
run condensing, the engine is charged with 
twenty-five pounds of steam per kilowatt- 
hour, and the turbine, with twenty-two 
and one-half. The extra cost of the tur- 
bine plant is stated to be 2.7 per cent 
more than that of the reciprocating. 

In the discussion of this paper, Mr. 
F. H. Whysall gave some information con- 
cerning the two 1,800-kilowatt Parsons 
continuous-current turbo-generators in- 
stalled at the Dickinson street works of 
the Manchester (England) Corporation. 
These were compared with the reciprocat- 
ing engines in the adjacent Bloom street 
station, which have the same rating. The 
steam consumption for the turbine at full 
load and 125 pounds pressure, saturated, 
was 19.59 pounds per kilowatt-hour. For 
the reciprocating engine at 156 pounds, 
saturated, the consumption was 19.83 
pounds. The capital cost of the turbine 
plant, less foundations, and including con- 
densers, was, per kilowatt-hour, £8 3s. 
($39.50). For the reciprocating engine it 
was £10 ($48.60). Although the turbine 
saved in oil, the cost. of the turbo-generator 
brushes outweighed this. Copper brushes 
are used, and the commutator speed is 
6.000 feet per minute. 
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HIGH-TENSION TRANSMISSION PAPERS 
AT THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


INTRODUCTIONS TO DISCUSSION. 


At the meeting of the American In- 
stitute of Electrical Engineers, to be held 
at 108 West Fifty-fifth street, New York 
city, on March 25, 1904, the subject of 
high-tension transmission will be taken 
up. A number of papers have been con- 
tributed as introductions to discussion for 
that meeting. The following are ab- 
stracts of these papers. ‘These intro- 
ductions are written in order to provoke 
discussion, and all those connected with 
the Institute and desiring to take part 
in the discussion may do so by being 
present at the meeting or by sending in a 
written “contribution.” These contri- 
butions should be mailed to Ralph D. 
Mershon, 29 Broadway, New York city, 
so that they will be received not later 
than March 19, 1904. 


THE RELATIVE FIRE-RISK OF OIL AND 
_ AIR-BLAST TRANSFORMERS. 


BY E. W. RICE, JR. 


I think it will be admitted that in gen- 
eral that type which contains the greater 
quantity of inflammable material will 
occasion the greater fire hazard. The in- 
flammable material in an air-blast trans- 
former of, say, 1,000-kilowatt capacity 
will amount to about 800 pounds; in an 
oil-cooled transformer of the same capac- 
ity the amount will be about 7,300 
pounds. While this comparison can not 
be taken as a measure of the relative fire 
risk, it is an indication to be considered, 
especially in view of the fluidity, the low 
temperature of ignition and high calorific 
value of oil. 

While the quantity of inflammable ma- 
terial in an air-blast transformer is, as 
stated, relatively small, it has an extend- 
ed surface exposed to a large volume of 
air, and, therefore, if a fire starts from in- 
ternal causes, such as short-circuit or 
extreme overload, is capable of rapid com- 
bustion. This combustion could be 
checked by shutting off the flow of air to 
a transformer by means of a diaphragm 
automatically closed by the melting of a 
fusible link, the fusible link so located as 
to be melted by the first contact with 
flame; a method similar to that employed 
for closing firedoors in buildings. 

An oil transformer, properly cooled, is 
probably not particularly subject to ig- 
nition of the oil from internal burnouts 
or ares. It is well known that oil is an 
excellent medium for the smothering of 
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alternating ares, and this principle is 
utilized in connection with oil switches. 

The vapor above the oil may, however, 
be ignited by electrical discharges. Even 
in this case, while the quantity of com- 
bustible material is enormous, the sur- 
face exposed is relatively small. The 
principal fire hazard in an oil transformer 
is due to the large mass of inflammable 
liquid material which under certain con- 
ditions may become totally consumed. It 
becomes a special hazard in the case of 
fire from sources external to itself. 

Considerations of first cost, economy of 
space, simplicity, operating costs, etc., 
have resulted in placing transformers in 
the same room with switchboards and 
other apparatus, such as synchronous con- 
verters, motor-generators, etc. Under 
such conditions it would seem that the 
air-blast transformer constituted the 
lesser fire risk than the oil transformer, 
and would therefore be generally em- 
ployed if the fire risk were the only con- 
sideration. The air-blast type, however, 
is limited in practice to pressures of about 
30,000 to 35,000, as the static discharge 
which occurs at much higher pressures 
would in time break down the insulation. 
It is therefore necessary to employ oil 
insulation on the higher pressures now 
common. 

The fire risk can be practically elimi- 
nated by placing such transformers in & 
room or rooms separated by suitable fire- 
walls from the other part of the plant. 
This plan has already been proposed and 
introduced. An entirely separate build- 
ing, subdivided again into suitable rooms, 
may be employed where the maximum of 
safety is demanded. Much may be done 
to limit the risk, even when the trans- 
formers are placed in the same room with 
other apparatus, by proper systems of 
piping for drainage of the oil away from 
the building, by placing the transform- 
ers in a depressed area of concrete ar- 
ranged for rapid drainage, etc. Of course, 
any of the methods commonly employed 
for preventing, limiting or extinguish- 
ing oil fires may properly be employed. 


TILE USE OF GROUP SWITCHES IN LARGE 
POWER PLANTS. 
BY L. B. STILLWELL. 


The group switch first appeared in the 
plant of the New York Street Railway 
Company at Ninety-sixth street, but aa 
the writer had nothing whatever to do 
with the design of that plant, he selects 
for consideration the plant of the Man- 
hattan Railway Company. In this plant 
two complete sets of main bus-bars are 
used, Switches are provided by means of 
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which each of these sets may be divided 
into two independent sets of bus-bars 
to each of which four alternators and 
four groups of feeders may be connected. 
Eight group switches are provided, 
through each of which current is sup- 
plied to a set of auxiliary bus-bars, to 
which in turn the individual feeders are 
connected through their respective 
switches. One of the eight feeder groups is 
used to supply power to auxiliaries in the 
power-house. The other seven groups sup- 
ply power, respectively, to the seven sub- 
stations which receive power from this cen- 
tral source. All switches in the high- 
pressure alternating-current circuits are 
of the motor-operated oil type. 

The arguments in favor of the group 
switch as used in the plant of the Man- 
hattan Railway Company are: 


1. It affords an additional means of 
opening a feeder switch that fails to open 
its circuit, when operated for that pur- 
pose. The advantages of the group switch 
in respect to this function to-day appear 
materially less than they did five years 
ago, for the reason that the power oper- 
ated oil switch within the period named 
has demonstrated a high degree of relia- 
bility. However, it can not be assumed 
that the feeder switch is invariably re- 
liable, and, therefore, judgment of the 
weight of the argument in favor of the 
group switch, based upon its use as a re- 
serve for the feeder switch, becomes a 
question of judgment of the chances of 
failure of the feeder switch on the one 
hand and the seriousness of total inter- 
ruption of power supply on the other. 


= 2. It affords means of reducing aggre- 
gate load upon the power-house in case 
of necessity, more rapidly and otherwise 
less objectionably than the usual method 
of cutting off individual feeders. It will 
sometimes happen in the operation of a 
power plant that it becomes necessary 
suddenly to shut down one of the gen- 
erating units. If the load carried at the 
time be such that the shutting down of 
the generator implies reduction of the 
external load, this can be accomplished 
most conveniently by operating one or 
two group switches. 


3. Where duplicate main bus-bars are 
used it facilitates transfer of load from 
one set to the other, in case it becomes 
necessary suddenly in operation to make 
such transfer. As bus-bars and connec- 
tions are now installed in our best plants, 
this necessity does not arise frequently ; 
nevertheless, it is liable to occur, and 
obviously half a dozen group switches 
may be used to effect the transfer in much 
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less time than would be required were 
five or six times that number of indi- 
vidual feeder switches used. 

4. The grouping of the external 
feeder circuits in group units bearing a 
simple fixed relation to the generator 
units establishes a symmetry and propor- 
tion most useful to the operator, particu- 
larly in times of emergency. In the case 
of the plant under consideration, at times 
of full load, the power passing through 
each group switch is substantially equal 
to the output of one generating unit. This 
relation of course does not exist under par- 
tial loads, but under such loads it is not 
difficult usually to keep in service gen- 
erating capacity exceeding the load by a 
margin sufficient to make it possible to 
shut down one generator without cutting 
off feeders; and in cases where this mar- 
gin of capacity is not kept in service it is, 
nevertheless, a more speedy and certain 
operation to cut off the necessary number 
of groups of feeders than it would be to 
cut off a proportionate number of indi- 
vidual feeders. 

The arguments 
switch are: 

1. It introduces additional apparatus 
and, therefore, in itself increases the risk 
of interruption due to failure in switch 
insulation, etc. The successful operation of 
many plants, particularly in America, has 
been interfered with by the introduction 
of too much switch gear and too many 
safety devices, automatic and other; these 
additions in themselves being responsible 
in some cases for more trouble than they 
prevent; and it is to be noted that the 
group switch implies the auxiliary bus- 
bar. Here again it is impossible to dog- 
matize, for as the result of additional ex- 
perience, the judgment of to-dav may be 
reversed five years from now. As an ex- 
pression of personal opinion, however, I 
may say that if the group switch and the 
auxiliary bus-bars be reasonably well in- 
sulated and installed, the interruptions 
originating in this additional apparatus 
should be almost negligible in the case 
of such a plant as that which we are 
considering. 

2. The group switch and its bus-bars 
imply, of course, an increase in the cost 
of the plant. In case of the Manhattan 
plant this increase is about ten per cent 
of the cost of the switch gear and measur- 
ing apparatus, and about four-tenths of 
one per cent of the cost of the plant. 
To put it another way, the cost of the 
group switches and bus-bars for the plant 
approximates $20,000, and the annual 
cost, assuming this to be ten per cent of 
the investment cost, is $2,000, which is 
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about two-tenths of one per cent of the 
annual cost of operating the entire plant, 
including substations. 

In the plants in which the feeder unit 
equals or exceeds the dynamo unit of 
power, the group switch, of course, dis- 
appears. In this case, however, it may 
still be advisable to use two feeder 
switches in series in order to avoid the 
necessity of shutting down the entire 
plant in case of the failure of a single 
feeder switch. 

Obviously, also, there is no reason for 
attempting to use group switches in cases 
where the total number of feeders is small. 

For plants comparable in magnitude to 
the plant of the Manhattan Railway Com- 
pany, using a very considerable number 
of feeders, the group switch is important 
and its use generally advisable. 


OIL SWITCHES FOR HIGH PRESSURES. 
BY E. M. HEWLETT. 


This paper naturally compares the oil- 
break switch with the air-break switch. In 
treating this subject the following points 
appear to be the main points for considera- 
tion: | 

1. Abnormal Rise in Pressure—Owing 
to the fact that in oil switches the circuit 
is opened at the zero point of the wave, 
the rise of pressure found in the air-break 
switch is not experienced. This point is 
of particular importance in high-pressure, 
long-distance lines, and in cables carrying 
considerable energy. 

2. Capacity—Experience has proved 
that oil switches may be designed to break 
circuits of practically unlimited capacity. 

3. Length of Arc—Owing to the 
smothering action of the oil on the arc 
the length of arc under oil is only a frac- 
tion of its length in air. 

4, Insulation—The insulating qualities 
of the oil decrease the distance required 
to prevent leakage and arcing. 

5. Size of Switch—Owing to the fact 
that the arc length is materially decreased 
and the value of the oil as an insulation 
reduces the creeping surface, an oil switch 
can be made very much more compact 
than an air switch. 

6. Remote Control—The design of the 
oil switch lends itself readily to operation 
by control from a distance. 

7. Are Confined—The fact that the arc 
is ruptured under the oil within the switch 
has two advantages; 1, switches can be 
placed close together without danger of 
short-circuit; 2, in case of emergency, 
confusion is avoided as there is no visible 
arc to disconcert the attendant. 

8. Station Arrangement—The flexi- 
bility of the oil switch places no limita- 
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tions on the station arrangement, permit- 
ting the circuits and buses to be arranged 
in the most advantageous manner. 

9. Isolation of Phases—The possibili- 
ty of complete isolation of the phases in 
a reasonable space is easily secured by 
the use of oil switches. 


TERMINALS AND BUSHINGS FOR HIGH- 
PRESSURE TRANSFORMERS. 


BY WALTER S. MOODY. 


This subject will include cables, strapa, 
connectors, etc., for both high and low- 
tension side, designed both for terminal 
connections and for changes in the ratio 
of transformation, together with their in- 
sulation. In transformers for moderate 
pressure and having but two high and 
low-pressure terminals, the problem of 
terminals is a simple one; with higher 
pressures and numerous changes in the 
ratio, however, the design of these parts 
of the transformer often becomes a most 
difficult problem upon the proper solu- 
tion of which depends, to no small extent, 
the reliability of the transformer. 

Location of Terminals on Coils—It is 
much better to have the high and low- 
pressure terminals at opposite ends of the 
structure, for it is almost impossible to 
keep safe distances between the terminal 
and connecting coil leads, when all are at 
one end. In a shell-type structure, having 
its coils in vertical position, this requires 
one set of coil terminals to be at the bot- 
tom of the case, but to bring these safely 
to the top is not as difficult as to separate 
high and low-pressure conductors that are 
at the same end of the windings. 

Insulation of Terminals on Coils—In 
an oil-immersed transformer, this presenta 
little difficulty, as it is simply necessary 
to have all leads rigidly spaced a safe dis- 
tance from each other and from the coils, 
and covered with sufficient waterproof in- 
sulation to prevent any moisture pene- 
trating the coil around the terminals be- 
fore the oil is put in. 

In air-blast transformers, however, the 
case is different; here all terminals must 
be covered with an insulation integral 
with that on the coil itself, to a distance 
from the coil that provides sufficient sur- 
face insulation, even when the lead is well 
covered with dust and dirt. 

Often the dielectric strength of a trans- 
former is materially lowered by allowing 
the coil terminals or taps to project be- 
yond the sides of the coils, thus shortening 
the distance between the primary and 
secondary. “Spreading” the exposed ends 
of the windings removes this difficulty, 


_ except when the terminal comes from a 


point well within the coil, but introduces 
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a more serious defect, lack of rigidity to 
withstand the strains of short-circuits. 
Usually the problem can be solved by 80 
winding coils as to have only outside ter- 
minals and locating such coils as have taps 
on the outside of the coil structure. 

Location of Main Terminals—The best 
location for these naturally varies with 
the type of transformer and its pressure; 
for the air-blast type, the air-chamber 
forms a convenient and natural location 
for the low-pressure wiring, and the ter- 
minals of these are therefore usually lo- 
cated in the base of such transformers and 
made accessible by doors in the side of 
the base. For pressures not exceeding 
25,000 volts, the high-pressure wiring can 
also be placed in the air-chamber, without 
making the air-chamber of excessive cross- 
section, so that all transformer terminals 
are in the base and exposed wiring is 
avoided. Heavy rubber-insulted cable is to 
be avoided in such construction, however, 
for should the rubber take fire from short- 
circuit or other causes a draught of air will 
carry the fire along the duct and into 
the transformers with great rapidity. 

In oil-filled transformers the terminals 
are, of necessity, located at or near the 
top of the case. Often for convenience in 
external wiring, projecting pockets are 
provided through which terminal leads 
may leave the case in a downward direc- 
tion. With such construction, it is nec- 
essary to have a solid section in the cable, 
just above the oil line, and to have this 
section uninsulated or covered with an in- 
sulation imprevious to oil, otherwise the 
cable and insulation will act as a siphon 
and discharge oil. 

Insulation of Main High-Pressure Ter- 
minals—Below 40,000 volts, the insulation 
of terminals offers no special difficulty; 
porcelain or glass bushings can readily 
be obtained that are safe for this press- 
ure, even if the conductor has no insulat- 
ing covering. For higher pressures, the 
problem is more difficult, if no insulation 
is used on conductor, the bushings become 
expensive and so large that there is scarce- 
ly room on top of a moderate size trans- 
former for as many terminals as are often 
required. The following are some of the 
more common forms of bushings that have 
been used: 

Wooden tubes. 

Hard rubber tubes. 

Glass and porcelain tubes, both single 
and concentric. 

Numerous forms of moulded porcelain 
bushings. 

Wooden tubes of the necessary size can 
not be thoroughly dried and filled. Hard 
tubber is so apt to contain impurities 
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that it is unsatisfactory ; moreover, it de- 
teriorates rapidly if ozone is generated 
near it. Glass is fragile and must be pro- 
tected with other semi-insulators. Porce- 
lain, or any smooth tube, must be very 
long if it has sufficient leakage surface to 
be safe when dirty, and even the best 
shapes of corrugated bushings are large 
and expensive when capable of withstand- 
ing a test of from 75,000 to 160,000 volts. 

All things considered, the writer has 
found the following practice quite satis- 
factory for test pressures not exceeding 
160,000. 

Insulate the lead with varnished wrap- 
pings that will safely withstand for one 
minute about half of the test pressure to 
be applied, bringing out this lead through 
a porcelain bushing having the same 
strength as the insulation of the lead, and 
sufficient surface to prevent leakage at this 
pressure when dirty; in other words, let 
the insulation of the leads be sufficient for 
the working pressure, and the porcelain be 
of such strength as to give the factor of 
safety desired. This combination forms 
a far safer insulation than a bare conduc- 
tor and a large bushing which would stand 
the same puncture test as the combina- 
tion, from the well-known fact that 
oxidized linseed oil is an insulation that 
will momentarily stand several times as 
much as it will for any considerable length 
of time, while porcelain, glass, etc., have 
no such time-factor. 

In leads requiring a test of 100,000 
volts or more, and insulated in this man- 
ner, an additional difficulty is met in the 
induced charge on the outer surface of 
the insulation ; at this pressure the surface 
is covered with a heavy brush discharge 
that so reduces the surface resistance to 
leakage that 100,000 volts will travel along 
several feet. It is usually impracticable 
to make the insulated lead long enough 
to withstand the pressure under these con- 
ditions, but the discharge may be broken 
un, so that it will not appreciably reduce 
the surface resistance, by bell-shaped 
pieces of rubber, porcelain or other in- 
sulation slipped over the lead before all 
the varnished wrappings are put on, and 
having its small end so shaped as to allow 
of its being burned in the outer wrap- 
pings. 

In transformers designed for Y-connec- 
tion and grounded neutral, some trans- 
former builders, in order to save expense 
on high-pressure bushings, have grounded 
one terminal on the case and insulated 
only such leads as are to be connected to 
the line; this prevents operation with 
A-connections, but otherwise seems unob- 
jectionable. In similar manner, the use of 
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three-phase transformers with the inter- 
connecting between the phases made with- 
in the case reduces the expense and pos- 
sibility of trouble with bushings. 

Eighty thousand volts is the highest 
pressure that is now practicable for trans- 
mission work, but transformers and in- 
sulators must be tested, consequently there 
is some demand for transformers working 
up to 200,000 volts. The insulation of 
the terminals of such transformers is the 
most formidable part of their design. As 
yet, I know of no satisfactory solution 
of the problem except to use oil-filled 
tubes as terminals. A terminal that has 
withstood 375,000 volts without any indi- 
cation of weakness is constructed as fol- 
lows: 

The tube was the shape of two truncated 
cones, bases together; about twelve inches 
in diameter at the centre, and four inches 
at either end; it was built up of thin 
wooden rings, telescoped a short distance 
into each other, and held together by the 
conductor, which for mechanical purposes 
was made quite heavy, and which was lo- 
cated in the axis of the cones and sup- 
ported by washers at either end of the 
tube; between each section of the tube 
were collars of insulating material, some 
three inches larger in diameter than the 
tube which served the purpose of greatly 
increasing the leakage surface. After the 
sections were drawn tightly together by 
nuts at each end of the conductor, the 
whole structure was repeatedly dipped in 
varnish and dried, thus sealing all joints. 
The terminal was mounted with the lower 
end several inches under the oil in the 
transformer and with its largest diameter 
on a level with the cover; the lower end of 
the tube was tightly sealed, making the 
tube perfectly oil-tight. 

Internal Terminals—At present we are 
passing through a period of development 
in line construction. Each engineer of a 
new transmission system of considerable 
length desires to use as high pressure as 
possible, with a line contruction of rea- 
sonable cost, but few are sure whether 
50,000, 60,000, 70,000 or 80,000 volts is 
the safe maximum for their conditions. 
It is common, therefore, for the manu- 
facturers to be asked to make transform- 
ers that can be operated at several volt- 
ages on the high-pressure side. The re-. 
sult, whether accomplished with series- 
multiple connection, changing from A to 
Y, or simply by taps, usually requires so 
many terminals that it becomes quite 
impracticable to place all the necessary 
leads outside of the case, even where it 
is desirable to do so; consequently, acces- 
sible terminals inside the case must be 
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provided. Again, at these and lower 
pressures, also, it is usually desirable to 
provide for limited range of adjustment in 
the ratio, say, by two per cent, with a total 
of ten per cent; such changes are usually 
too small to be made except by means of 
taps on the high-pressure windings. Ex- 
cept in transformers of very large capac- 
ity, there would be no room safely to in- 
sulate numerous terminals above the sur- 
face of the oil; the practice is therefore 
to locate such terminals just under the 
oil and make them as accessible as possi- 
ble, either by removing the transformer 
top, or through an auxiliary cover on 
the top of the case. It is better that each 
of these terminals be separately supported 
by glass or porcelain insulators, for a 
single support, such as a slab of marble, 
is almost sure to collect sufficient semi- 
conducting material to cause trouble 
sooner or later. Such terminals being, 
at the best, rather inaccessible, there is 
danger that a wrong or imperfect con- 
nection will be made when changes are 
desired; the following method of mount- 
ing transformers in the tank greatly sim- 
plifies the problem of getting at such 
terminals, especially when transformers 
are installed under a crane. Instead of 
supporting the transformer proper on 
the base of the case as usual, it is hung 
from a strong cover; the interior termi- 
nalg are placed in about the usual posi- 
tion, but are supported by the bolts carry- 
ing the transformer. To get at these 
terminals it is then simply necessary to 
raise the cover with the transformer, 
until the terminalg are on a level with 


top of case ; connections may then be made 
with convenience and safety and the 
transformer returned to its position in 
the tank. 

Low- Pressure Terminals — Usually 
these present no special difficulties; when 
transformers are connected in multiple 
and deliver 500 amperes or more, special 
caution should be taken that all joints 
are soldered or that terminals are of 
such construction as to have extremely 
low contact resistances. Taper plugs 
and receptacles are perhaps the most re- 
liable form of contact for the purpose. 

Current in excess of 500 amperes should 
never be brought out through separate 
openings in the case, otherwise there will 
be local heating around the terminal and 
needless reactance introduced into the cir- 
cuit. Currents over 2,500 amperes should 
° be brought out by means of intermixed 
bus-bars for the same reason. 
> 


Boston Branch of the American In- 
stitute of Electrical Engineers. 
A meeting of the Boston branch of the 
American Institute of Electrical Engi- 
neers was held on Wednesday, March 2, 
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in the Lowell Building. An illustrated 
lecture was delivered by Mr. H. A. Morss, 
of the Simplex Electric Company, on 
“The Manufacture of Insulated Wires and 
Cables.” The speaker made a number of 
suggestions regarding specifications for 
wiring cables. Chairman Charles L. 
Edgar explained the movement in Boston 
toward centralizing all local engineering 
bodies. 


— 


A Chinese Telephone Sign. 

The Orientals are great users of the 
telephones both in this country, where they 
are extensive patrons of the pay stations, 
and in their own lands, where the installa- 
tions are on a large scale when their busi- 
ness methods are considered. 

The Japanese have large telephone offi- 
ces in their principal cities, and the 
Chinese are developing in the same direc- 
tion although somewhat conservatively. 

The King of Abyssinia has recently 
caused telephone lines of great length to 
be laid from the capitol to the principal 
cities so that he can personally communi- 
cate with the principal district rulers. 

The telegraph is not adapted to any 
alphabet but those of enlightened nations 
using a relatively small number of letters, 
and for the Oriental alphabets the messa- 
ges must be translated into a modern 
language and thence on receipt interpreted 
back into the original. This frequently 
gives rise to errors of a serious nature. 
But with the telephone the fact that the 
sender comes into personal contact with 
the recipient even to recognition of the 
tone of voice does much to rob the plant 
of the supernatural mysteries and to allay 
the suspicion which they always associate 
with the unknown. In fact, the personal 
contact of recognizing the small voice 
through the line is ascribed to good genii 
and the telephone lines do not receive the 
prejudice which are ascribed to other elec- 
tric lines. 

A short time ago a Chinaman walked 
into a telephone office which was near the 
Chinese quarter of an American city and 
when one of the men asked him to write 
“telephone office” in Chinese characters 
in a record book his manner at once 
changed, the imperturbable Oriental blank- 
ness of expression giving way to the 
most genial smiles, and he at once began 
shaking hands with himself and, bowing 
very deeply, backed out of the room. In 
a short time he returned and brought a 
strip of red paper covered with gilt 
spangles which he fastened to the book 
very neatly and then from his sleeves tak- 
ing a bamboo brush and with a bamboo 
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inkstand which was slung at his waist by 
a long cord reaching around his neck, 
he very quickly and neatlv inscribed the 
following five Chinese characters on the 
red paper, and in like manner bowed out 
of the room: 


New Chang Mandarin English 
Dialect. Dialect. Translation. 
D 
KO CHIANG B. SPEAK 
DEN TIEN $ LIGHTNING 
OU YIN > SOUNDS 
KO KUG PUBLIC 
`a 
SHEE SZU COMPANY 
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‘‘ TELEPHONE OFFICE ’”—As WRITTEN BY 
A CHINAMAN, 


When these peculiar actions were ex- 
plained to the Orientalist who gave the 
translations it was stated that with the 
Chinese two different codes govern their 
lives, one being the commercial and the 
other the social code. With the commer- 
cial code all writing must be on white 
paper, and with the social code red paper 
is used which is further enhanced by gilt 
spangles whenever the highest compli- 
ment of prayers for good luck is to be 
added. When this Chinaman was asked 
a favor by a white man, probably for 
the first time, the relations at once changed 
from the commercial to the social code, 
and whenever this inscription on the book 
has been shown to other Chinamen they at 


once recognize its status and begin smil- — 


ing, shaking hands with themselves, bow- 
ing and smiling as was done in the first 
instance when the favor was requested. 


A Signal Clock Wanted. 

To THE EDITOR OF THE ELECTRICAL REVIEW : 

Having written to nearly every firm 
handling clocks, and having the jewelers 
do the same, without success, I ask if 
you can give me the addresses of some 
firms which handle a clock such as is used 
in hotels, called the “reminder clock,” 
which gives a signal each fifteen minutes 
as required. F. T. LESSER. 

Philipsburg, Pa. 
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SUGGESTIONS FOR PRODUCING HIGH- 
FREQUENCY CURRENTS AND SOME 
OF THEIR PHENOMENA. 


BY EDWIN F. NORTHRUP AND ELLIOTT 
WOODS. 


Inclination and circumstances have led 
the writers of this article to construct and 
play, rather than experiment in a logical 
and scientific manner, with apparatus of 
various forms for producing high-fre- 
quency currents. As the work has always 
been fascinating, and often instructive, 
even if not commercially valuable, it is 
thought a sort of narrative description 
of what we have done with high-frequency 
apparatus and how we constructed it and 
the phenomena we observed, would not be 
without interest to electricians interested 
in the laws and manifestations of electric 
forces. 

The most difficult thing to realize by 
any artificial means is a strictly constant 
condition ; be it a constant temperature, a 
constant illumination, a constant tone, a 
constant current or a constant motion. 
Nature left to herself tends ever to change, 
mutations being in general rhythmical. 
The most striking illustration of this ten- 
dency of Nature to a periodic variation 
which has been recently observed is seen 
in the action of a Wehnelt interrupter. 

When one observes how a violin bow 
drawn smoothly over the string starts it 
into vibrations, or how a wet cork rubbed 
upon a window pane produces a shrill 
note, or a rotating wheel slightly out of 
balance sets up violent vibrations, and 
many other similar phenomena, the action 
of a Wehnelt interrupter, which acts 
upon the constantly applied electromo- 
tive force to throw the current into rapid 
pulsations, could certainly have been ex- 
pected and might have been prophesied. 

The movements of electricity in Nature 
as seen in lightning, in earth currents and 
in Northern Lights, are fluctuating or 
oscillating motions. It has been by the 
exercise of special ingenuity that, through 
artificial means, direct and constant elec- 
tric currents have been obtained. 

When an electric current flows with 
perfect uniformity in a circuit the con- 
comitant phenomena are few indeed com- 
pared with the phenomena which arise 
when the current becomes a changing cur- 
rent, varying in magnitude or alternat- 
ing in direction. A constant direct cur- 
rent is uniformly distributed over the 
cross-section of the wire, its external in- 
ductive effects are nil, and special con- 
trivances must be employed to make evi- 
dent its very existence. Alternate the 
current, the more rapidly the more strik- 
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ing the phenomena, and numerous effects 
external to the circuit are observed. The 
current is no longer evenly distributed 
over the cross-section of the wire, but 
crowds toward its surface until, when the 
variations are rapid enough, a tube hav- 
ing a thin wall will convey as much energy 
as if it were a solid rod. With the direct 
constant current the flow of the current 
can be calculated by Ohm’s law. When 
the current alternates slowly the calcula- 
tion can still be made by substituting im- 
pedance for resistance, but when the al- 
ternations reach a frequency that obtains 
when the electricity swings freely to and 
fro in the circuit, exact calculations can 
no longer be made, as the energy is es- 
caping from the circuit by heat, by radia- 
tion and by other paths. 

The reason that the study of high-fre- 
quency or oscillating currents is so fas- 
cinating and instructive lies in the fact 
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Fie. 1.—ARRANGEMENT OF CIRCUITS FOR HIGH- 
FREQUENCY MACHINES. ' 


that the complexity of the phenomena 
which are observed forbids and makes im- 
possible prophecies of what will happen 
by the aid of calculations. As we change 
the apparatus and vary the conditions 
under which we work, pleasant surprises 
are in store and the electrician, if he 
will make progress, must drop his calculus 
and become the observant experimenter. 
The writers have tried a large number of 
forms of apparatus and different arrange- 
ments of circuits for obtaining currents 
of high frequency of both low and high 
potential. In this article we shall con- 
fine ourselves to describing only one or 
two forms of apparatus and arrangements 
of circuits which gave best results. 
The experiments of the writers have 
been confined to the obtaining of osacillat- 
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ing currents by means of the sudden dis- 
ruptions of an air-gap, though there are 
other methods by which the equilibrium 
of the electricity can be disturbed and 
strong oscillations be obtained. In de- 
scribing how the writers recently con- 
structed a high-frequency high-potential 
apparatus, giving a discharge of great 
volume and over twenty inches in length, 
the essential features of design and the 
precautions which must be observed to 
obtain the best results will be brought 
out. It should be stated that equally good 
results might possibly be obtained in a 
number of other ways, and that the par- 
ticular method adopted is only that 
which appeared best to the writers from 
theoretical considerations and many trials 
of different forms of apparatus. 

It should be stated at the outset, and 
emphasized, that for obtaining the most 
powerful and continuous oscillations it 
is never necessary to resort to any device, 
such as a magnetic blowout, a blast of air 
or a mechanical contrivance for making 
and breaking the circuit, for disrupting 
the are which, with improper arrange- 
ments, tends to form in the air-gap, 
weakening or destroying the oscillations. 
Though there are several methods by 
which fairly good results may be ob- 
tained, by using a source of direct electro- 
motive force, a source of alternating elec- 
tromotive force of 55 or 110 volts and of 
about 7,200 alternations is much to be 
preferred, and for the most powerful 
effects is necessary. There are five essen- 
tial parts of a high-frequency apparatus 
of high potential. First, a variable im- 
pedance having as little ohmic resistance 
as possible and capable of carrying twenty- 
five or thirty amperes. This is best made 
by winding No. 8 wire on a core of soft 
iron wires. This core may be twelve inches 
long and two to three inches in diameter. 
The impedance can be made variable by 
bringing out any number of tapoff points, 
so that more or less of the turns of the 
winding may be used. Second, a trans- 
former which will raise 110 volts to about 
10,000 or 15,000 volts. This transformer 
should have a closed magnetic circuit and 
should be able to deliver at least two- 
tenths of an ampere from its high-tension 
winding. ‘Third, a condenser of suff- 
cient capacity and of dielectric strength 
sufficient to withstand the strain put upon 
it when a discharge is passing across a 
parallel discharge-gap of three-quarters 
to one inch in length. Fourth, a properly 
constructed double parallel discharge-gap. 
Fifth, a high-frequency induction coil. 
The last three of these pieces of apparatus 
will be more particularly described. Next 
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to the proper proportioning of the appara- 
tus, the most essential and difficult re- 
quirement to fulfil is, that all the parts 
be properly insulated. 

The arrangement of the circuits that 
the writers finally adopted in obtaining 
the best results with the high-frequency 
machine that gave over a twenty-inch dis- 
charge is given in Fig. 1. The variable 
impedance that is shown connected in 
series with a 15,000-volt transformer per- 
forms a very important function. It can 
not be replaced successfully by an ohmic 
resistance. Its action may ‘be described as 
follows: when the potential has risen to 
a point where the double air-gap breaks 
down, the secondary of the transformer 
becomes short-circuited through the low- 
resistance path now formed in the double 
air-gap by the hot gases evolved, and if it 
were not for the variable impedance a 
rush of current would flow into the pri- 
mary of the transformer and a yellow 
flaming are would form in the air-gap, 
still further decreasing the resistance of 
this air-gap, and prevent the condenser 
from again becoming charged to a high 
potential. ‘The impedance prevents this 
formation of the are by holding back the 
sudden rush of current to the primary of 
the transformer. ‘The disrupted air-gap 
mends and the potential of the secondary 
of the transformer again comes upon the 
condenser, charging it to its full capacity. 
Curiously enough, varying the amount of 
the impedance does not appreciably affect 
the length of the double air-gap that will 
disrupt. Increasing, however, the impe- 
dance beyond a certain point, which is 
fairly definite, will cause the disruptions 
of the air-gap, when opened a fixed dis- 
tance, to quite suddenly cease. When the 
impedance is thrown entirely out, arcing 
will generally take place in the air-gap, 
especially if the capacity of the condenser 
is small and the transformer a large one, 
and the oscillations will become very poor 
or cease altogether. The variation of the 
impedance through wide limits produces, 
in a marked manner, a variation of the 
number of disruptions in the air-gap that 
take place at each alternation of the elec- 
tromotive force of the source, this result 
being made plainly manifest in the vary- 
ing thickness or volume of the high-ten- 
sion discharge, as well as in the amount 
of current which the primary of the trans- 
former will draw. 

It will be noted that the primary and 
secondary of the high-frequency coils of 
the transformer are divided into two sec- 
tions, and that the middle points of the 
primary and secondary are joined to- 
gether and connected to the ground. The 
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separation of the primary and secondary 
windings into halves is made chiefly for 
convenience in mechanical construction 
and to economize space. Connecting the 
lower terminals of the two sets of wind- 
ings together and joining the points 
united to the ground, is done to protect 
from the high-tension discharge the in- 
sulation between the primary and second- 
ary of the 15,000-volt transformer. If the 
above precaution be not taken and one 
side of the secondary of the high-fre- 
quency transformer be connected to 
ground, as is often done in certain ex- 
periments with the apparatus, one-half of 
the potential of the secondary of the high- 
frequency coil is thrown upon the insu- 
lation between the two windings of the 
15,000-volt transformer. 
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and the secondary of the 15,000-volt trans- 
former may have to withstand a strain 
equal to a ten-inch discharge of the high- 
frequency coil. If the ground connection 
is made at o, it is readily seen that this 
strain does not come upon the insulation 
of the transformer. 

If the primary of the transformer be 
made with two windings brought out to 
terminals 1, 2, 3, 4, the two coils of the 
primary may be connected in series or in 
parallel, thus adapting it to a 110 or 55- 
volt circuit. It is not convenient, how- 
ever, to construct a variable impedance 
so as to be equally adapted to different 
voltages. It is not difficult to construct 
a high-tension transformer for this work, 
but it would hardly pay one to make this 
piece of apparatus, since it can be easily 
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Fic. 2.—CONVENIENT METHOD OF CONSTRUCTING SPARK Box. 


Suppose the terminal a were connected 
to earth and the ground connection 
omitted, and the primary circuit of the 
15,000-volt transformer is separated from 
ground by a weak insulation, then the 
current from the secondary of the high- 
frequency coil would tend to take the fol- 
lowing course: from a to ground, from 
ground to the primary of the 15,000-volt 
transformer, across the insulation between 
the primary and secondary of this trans- 
former to the secondary, then through the 
left-hand winding of the primary of the 
high-frequency coil to the point o, where 
the primary and secondary of the high- 
frequency coils are joined, through the 
left-hand winding of the secondary and 
back to a. Thus if the coil gives twenty 
inches, the insulation between the primary 


obtained in the market. The spark box, 
and a convenient manner of constructing 
it, are illustrated in detail in Fig. 2. 

In this form of construction the double 
air-gap is easily controlled and varied in 
length by turning the insulated handle, 
which raises and lowers the circular metal 
disc; this can be done while the coil is in 
operation without danger of obtaining a 
shock. If the discharge-gaps are enclosed 
in a box, as shown in Fig. 2, the noise of 
the discharge will be lessened. ‘The coil 
will be generally found to work better 
after the terminals of the gap and the 
air on the inside of the box have become 
heated from operating the coil. 

The condenser is most conveniently 
made as follows: choose plates of the best 
quality of window glass, fourteen by ten 
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inches, and one-eighth of an inch thick. 
Tin-foil might answer for the metal sheet 
of the condenser, but a thin brass or 
metal sheet is much to be preferred be- 
cause of ita greater mechanical strength 
and the greater ease with which terminals 
may be soldered to it. ‘The metal sheet 
when laid on the glass plate should reach 
to within one inch on the side margins 
of the sheet, but be kept two inches from 
the end opposite to which the terminal is 
fastened. Thus the effective area of two 
opposing sheets would be eight by ten 
inches. ‘The condenser should be laid up 
in the following order: glass, a sheet of 
heavy paper, ‘brass sheet, another sheet 
of heavy paper, glass plate, paper, brass, 
paper, glass, etc. Half of the brass sheets 
should have their ends projecting a quar- 
ter of an inch from one end of the con- 
denser, and the other half of the brass 
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discharges. The writers believe that the 
particular form given to their high-fre- 
quency coil is the most efficient that can 
be built and that it is somewhat novel, 
and so we will describe its construction 
with more detail. 

Fig. 3 gives in section and elevation the 
general form of the design adopted. Fig. 
4 is a section on the line AB, of one of 
the halves of the coil, the two halves be- 
ing identical. V and V, of Fig. 3 are two 
vessels having the relative dimensions in- 
dicated in the figure. These vessels may 
be of glass, hard rubber or compressed 
paper. The vessels employed by the writ- 
ers were made of glass. The primary of 
the high-frequency coil should preferably 
consist of about four turns of insulated 
copper strip wound upon each of the two 
vessels, the two windings being joined to- 
gether by a flexible connector C. A con- 
venient way of holding the windings in 
place is to wind them upon a cardboard 
cylinder which will just fit over the glass 
cylinder, the copper straps of which the 
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Fie. 3.—ELEVATION OF CONDENSER. 


sheets, alternately placed with the first 
half, should project in a similar manner 
from the other end of the condenser. The 
terminals are, of course, soldered to the 
projecting ends of the sheets, which are 
bent down to lie flat and slightly overlap 
at each end of the condenser. ‘Tlo make 
this condenser so that it will not break 
down, it should be laid up under oil, care 
being taken that no air bubbles get in be- 
tween the plates. The plates may be held 
in position by means of a wooden frame, 
and if the condenser be lifted quickly out 
of the oil in which it was stacked and 
placed in its permanent box, and the 
space between the condenser and its box 
be filled with melted paraffin, a very strong 


and dry condenser will be obtained, 
which will not break down with a one- 
inch discharge across a parallel gap. The 
capacity of such a condenser, made of 
forty plates of glass, is about 0.025 micro- 
farad and is very well adapted for the 
production of very heavy high-frequency 


windings are made being fastened to the 
cardboard cylinders by being sewed to the 
cardboard with a strong thread. If the 
copper strap is insulated with tape or rib- 
bon, the turns can come quite close to- 
gether, if not inaulated they must be kept 
about one-eighth of an inch apart. By 
adopting the arrangement shown, the 
highest possible insulation can be secured 
for the high-tension secondary winding 
by filling each of the two vessels nearly 
to the top with thin paraffin oil. The 
thinner and better the quality of the oil, 
the better the insulation secured. If the 
apparatus is located in a place where there 
is no fear of fire, the highest possible in- 
sulation is secured by the use of kerosene 
oil. ‘The construction of the secondary 
coil requires considerable care to obtain 
the highest efficiency and perfectly secure 
insulation. The dimensions of the sec- 
ondary should be proportioned about as 
shown in Fig. 3. The best way to form 
a framework on which to wind the wire 
of the secondary coil is to take two cir- 
cular boards of hard wood which will just 
fit on the inside of the glass vessels and 
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make in these boards a dozen or more 
radial slots one-quarter of an inch wide 
as indicated in Fig. 4. Hard rubber 
pieces should then be cut out, having the 
shape shown in Fig. 3, and these be in- 
serted tightly in the radial slots of the 
two circular boards. By this means a 
tapered polygon is formed, upon which 
the secondary winding may be wound. 
This winding may be made of double 
silk-covered No. 34 copper wire, the turns 
should be laid on evenly and close to- 
gether, great care being exercised that no 
single turn shall cross over its neighbors. 
After the winding is completed, it should 
be ended off with terminals of heavier 
wire and the whole be given a thick coat- 
ing of shellac. This must be allowed to 
become thoroughly dry before the coil is 
used. A small hole may be drilled in the 
bottom of each of the glass vessels ¢ and ¢,, 
through which one end of each of the 
terminals may be passed and then be 
fastened to the middle point between the 
two primaries. The holes can be stopped 
up with cement so the vessels will not 
leak oil. Heavy terminals mounted in 
hard rubber can be fastened in circular 


Fig. 4.—SECTION OF CONDENSER. 


covers that rest on the tops of the two 
vessels and make automatic connections 
with the two terminals of the secondary 
by means of spring contacts as at S and S,. 
One suitable form of construction is 
plainly shown in Fig. 3. One must be 
cautioned to make the circular covers of 
the two vessels of some perfectly insulat- 
ing material, as hard rubber, otherwise 
brush discharges and streamers will con- 
tinually pass up the outside surface of 
the glass vessels, the discharge attempt- 
ing to take place between the primary and 
the terminal in the centre of the cover. 

The terminals between which the high- 
frequency discharge is to pass may con- 
sist of balls or points which can be at- 
tached to the tops of the permanent ter- 
minals passing up through the centres of 
the covers. As the two halves of the high- 
frequency coil are independent of each 
other, being merely joined together by a 
flexible connector, the halves of the coil 
can be moved closer together or farther 
apart, according to the length of discharge 
which one wishes to obtain. 

(To be concluded.) 
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THE COOPER HEWITT MERCURY 
VAPOR LAMP. 


A LECTURE BEFORE THE PEOPLE'S INSTI- 
TUTE AT COOPER UNION, 
MARCH 1, 1904. 


BY P. H. THOMAS. 


In seeing the perfected results of great 
inventions, and in finding how clear and 
straightforward their principles of opera- 
tion generally are, we are likely to for- 
get the trials, difficulties and disappoint- 
ments the inventor must go through be- 
fore he succeeds in his purpose. Years of 
perseverance and blind work and implicit 
faith in ultimate success, together with 
endless experiments, usually with scant 
encouragement and little help from 
others, must be experienced before the in- 
vention can be made useful. Further- 
more, ultimate success is never certain, 
though the truly great inventor never ad- 
mits the possibility of failure. Tempo- 
rary failures always stimulate such a one 
to greater efforts. 

Mr. Peter Cooper Hewitt is preemi- 
nently an inventor by temperament; pa- 
tient and persevering, supplied with the 
most original ideas, he has always a new 
expedient to meet each new difficulty. He 
has spent eight years and a very great 
amount of effort in perfecting the mer- 
cury vapor electric lamp, which is now 
available for useful purposes. 

In this lamp the light emitted has a 
most peculiar effect on the color of ob- 
jects seen by it. The lamp itself looks 
white with a cast of greenish blue, but 
most objects have a yellow green look. All 
of the red tints appear black. 

In these lamps there exists no gas, ex- 
cept a very little vapor or gas of mer- 
cury. Each atom of mercury in that 
vapor gives off a small quantity of light 
when excited by the electric current. 
Atoms of each different kind of material 
give off a particular color of their own, 
that is, different gases give differently col- 
ored lights. The color of light you see 
here is the color given off by the atoms of 
vapor of mercury, and no other color can 
be got without adding atoms of some other 
gas. 

When current passes through a vacuum, 
it is supposed that the stream of very 
small particles, about one-thousandth part 
of the smallest atom known, passes from 
the positive electrode through the tube to 
the negative electrode. These electric 
particles travel with enormous velocity, 
and we can see how the mercury atoms 
in the tube are excited or set vibrating by 
being struck by these extremely rapidly 
moving particles, and so are caused to 
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give light. But: when an electric particle 
strikes a mercury atom, not only will it 
cause the mercury atom to vibrate and 
glow, but also the electrical particle is 
stopped in its course, and must be started 
all over again, and this takes force. So 
that the presence of the mercury atoms 
hinders the passage of the electric par- 
ticles; that is, introduces “resistance,” as 
it is called. Now, the greater the num- 
ber of mercury atoms the greater the re- 
sistance, so that if there were too many 
in the tube a very great electric force 
would be required to cause the elec- 
tric particles to pass through it. This 
is the reason for having the air ex- 
hausted from the tube. For, if very 
nearly all the atoms of the gas were not 
taken out of the tube, a greater electric 
force would be required to drive the elec- 
tric particles through than could at all 
easily or economically be obtained. Fur- 
thermore, every time a mercury atom is 
struck by an electric particle it is heated 
a little, so that if there were too many 
atoms present in the tube it would get so 
hot as to be destroyed. In the lamps as 
actually constructed there is enough gen- 
eration of heat from this cause to make 
the lamps quite warm to the touch. It is 
then clear why the vacuum is necessary 
for the operation of the lamp. As a mat- 
ter of fact, it is necessary to remove some- 
thing like 99,999 atoms out of every 100,- 
000 that would be present were the tube 
not exhausted. 

If the atoms instead of being mercury 
were some other gas, the general effect 
would be the same—each atom of gas 
would be struck by the electric particles 
and caused to give light, but, of course, 
another color would be produced. On 
the other hand, if there were no atoms 
of gas whatever present, there would be 
no light produced, and the electric par- 
ticles would experience no resistance. 
Mercury vapor is practically the most 
suitable material for the lamp. 

In addition to the resistance offered to 
the electrical particles by the mercury 
atoms, there is another resistance to the 
current to be considered. The negative 
electrode at which the electric particles 
leave the vacuum space seems to act as 
though it had a skin impervious to these 
particles, and until an extra high electric 
force is applied sufficient to force an 
opening in this skin no current can flow, 
even though there be an electric force 
applied amply sufficient to keep the cur- 
rent flowing when once started. Once 
started the electric particles enter the 
negative electrode easily, but, strangely, 
should the current stop only for an in- 
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stant, the opening in the skin is imme- 
diately closed and the resistance reformed, 
and to start the current another forcible 
opening must be made, requiring another 
application of an extra high electric force. 
No such resistance as this occurs at the 
other electrode. 

All objects give light when they are hot 
enough. Solid and liquid substances give 
out white light, a good deal like sunlight, 
that is, consisting of a mixture of all 
colors, but gases are peculiar to them- 
selves; they give one particular color, or 
sometimes two, three, four and even more 
particular colors, but never very many, 
whereas sunlight contains thousands and 
thousands of shades. The result is that 
when various objects are seen by light 
from a hot gas they have the opportunity 
of reflecting only the particular colors 
existing in the light, if they can not re- 
flect these colors they will appear black 
or dark. This explains the peculiar effect 
of the light from mercury vapor. This 
light contains four or perhaps five colors: 
orange, yellow, a little light blue, a darker 
blue, and violet. So mercury light is a 
mixture of these five colors, and itself 
looks nearly white, since there are such 
different colors mixed, but any object 
which can not reflect some one of these 
colors can not look other than black in 
the mercury vapor light. | 

The Hewitt light is very strong, having 
something like half the candle-power of 
a powerful arc light. It has thirty or 
forty times as much candle-power as an 
ordinary incandescent lamp. It is con- 
siderably more efficient than the are 
light, and six or eight times as efficient as 
the incandescent lamp. ‘That is, it re- 
quires one-sixth to one-eighth as much 
electric energy to give a candle-power as 
the incandescent lamp. 

After this explanation of the operation 
and characteristics of Mr. Hewitt’s light, I 
will give a brief account of some of the 
difficulties he met with in its development. 

Mr. Hewitt has always been of an in- 
ventive turn and before starting his work 
in electricity had made many ingenious 
inventions. Some time previous to 1895 
he decided to undertake the solution of 
some greater problem than any he had 
then attempted, and considered several 
alternatives. Among these were the prob- 
lems of getting electricity directly from 
coal, and the production of useful com- 
pounds of nitrogen and oxygen, from the 
oxygen and nitrogen in the air. These 
products are very valuable as fertilizers 
and for other purposes. Also, the devising 
of some efficient powerful artificial light. 
He finally selected the latter alternative. 
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The first step was to select a source of 
supply for the light, gas, oil, electricity 
or other source; he chose electricity. 

At this time, besides the well-known 
forms of electric light, the are and incan- 
descent lamps, there were two methods of 
obtaining light from electricity; from 
“Crookes” tubes or from “Geissler” tubes, 
so-called. The “Crookes” tubes are small 
glass tubes or globes, exhausted to an ex- 
tremely high degree of vacuum in which 
electricity causes certain substances placed 
within the tube to fluoresce in the dark, 
that is, to glow with faint colors. “Geiss- 
ler” tubes are also vacuum tubes, in which, 
however, a vapor or gas is made to give 
light. But neither of these tubes gives 
anything but a very faint glow, and they 
are entirely inadequate for a source of 
useful light. As a further difficulty in 
their use, it must be noted that they can 
be operated only with very high voltages 
obtained by means of complicated and in- 
efficient apparatus. This would be a most 
serious objection, if the feebleness of the 
light did not render them entirely useless 
for purposes of illumination. 

The fluorescence of the “Crookes” tube 
was soon found to have no probability of 
ultimately yielding an efficient light, and 
Mr. Hewitt turned to the “Geissler” tube. 

In his first attempt to improve the 
“Geissler” tube, Mr. Hewitt found diffi- 
culty with electrodes, that is, the pieces of 
metal where the current enters or leaves 
the vacuum. These seemed to disintegrate 
and particles would stick to the glass, so 
he substituted the liquid metal, mercury, 
which could easily flow back to the elec- 
trode, after being disintegrated or thrown 
off by the current, and would thus leave 
the glass unaffected. This was a very 
great step in advance, and his lamp to-day 
contains at least one mercury electrode. 
- By this time the “Geissler” tube was so 
much improved that it would give from 
one-third to one-half or over candle-power 
per foot per tube; that is, a tube a yard 
long gave somewhat more light than a 
candle. As he continued to. work with 
very powerful induction coils he found 
that occasionally a very bright flash of 
light would occur and his choke coils got 
very hot. This bright flash indicated that 
he was on the verge of an important ad- 
vance, and probably was to discover the 
principle he was seeking. 

He next found by combining some of 
the ordinary direct current, such as is used 
for incandescent lamps, with the current 
from his induction coils that he got an 
enormously increased brilliancy, while, on 
the other hand, with the ordinary current 
alone he got no light at all. This ex- 
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periment contains the great principle of 
the negative electrode, which has already 
been explained ; that is, the principle that 
an extra high electric force is required to 
break down the skin resistance at the 
negative electrode and allow the current 
to start, and that once this flow is started 
it may continue practically without furth- 
er opposition. The induction coils used 
to operate the “Geissler” tube gave him 
this extra high electric force necessary to 
break down the skin resistance, while the 
ordinary current which he supplied at the 
same time, when once started by the in- 
duction coil current, continued the flow of 
electricity and caused the light. Of course, 
as he found, without the extra high elec- 
tric force from the induction coils to start 
the flow of current no light could be pro- 
duced. 

But in spite of these radical advances, 
which were of the greatest importance, 
the lamp was still very unsatisfactory. 
It would start and give a brilliant light 
for a few moments and would very soon 
go out, and so on repeatedly. Mr. Hewitt, 
however, was very much encouraged, and 
soon discovered that the reason for this 
going out was the rapid heating up of the 
lamp. The heating of the liquid mercury 
caused it to vaporize, and so produced too 
many atoms of mercury vapor which op- 
posed so much resistance to the passage of 
the current that the electric force of his 
supply circuit was not able to overcome it. 
However, by supplying a large bulb con- 
nected with the tube for giving extra cool- 
ing surface the lamp’s power to keep 
lighted was very much increased. 

Still great difficulties were met and the 
lamp was not yet serviceable. He found 
that no two of the lamps were alike, and 
though some would operate fairly well, 
others would not. The cooling chamber, 
though of the greatest importance, did not 
remove all the trouble. His attention was 
next turned to the pump by means of 
which the air and other gases were ex- 
hausted from the tube. This he found to 
be imperfect and unable to remove com- 
pletely the gases from the tube. You may 
easily imagine how difficult this was in 
view of the extremely high degree of ex- 
haustion required for the lamp. His old 
pumps were not capable of doing the work. 
Furthermore, air was found to stick to the 
glass and remain in the mercury and other 
materials within the tube. The very best 
pumps that Mr. Hewitt could find were 
elaborate things with all sorts of compli- 
cations, and were very unsatisfactory. He 
experimented with pumps for himself, and 
finally developed a comparatively simple 
type which operated very satisfactorily, 
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and which he still uses, and the air which 
stayed on the glass and in the mercury 
was found to be driven off by the applica- 
tion of heat and the use of the electric 
current. Now the lamp was practically 
complete and its principle thoroughly un- 
derstood, but there remained still many 
troublesome details to be perfected; the 
tubes would not keep their vacuums, and 
would crack where the wires are taken 
through the glass, mercury was often 
found impure, and many other similar 
difficulties appeared. Patience and per- 
severance, however, finally overcame all of 
these difficulties like the immensely great- 


er ones met at the start, and his lamps 
are now being manufactured for general 
use. 

I have not enumerated all the difficulties 
which Mr. Hewitt had to overcome in 
working out his lamps. I have merely 
chosen some of the most striking to illus- 
trate the great number of discouragements 
and failures that had to be met before he 
could obtain success. 


= 
Electrical Driving in India. 

The locomotive shops of the East In- 
dian Railway Company are located at Ja- 
malpore, and are the largest works of the 
kind in the far east, as well as being one 
of the largest in the world. In a brief 
description of this works given by the 
Indian Tertile Journal, it is said that 
some time ago the advantages of the elec- 
trical drive were recognized by the officers 
of the East Indian company, and that, 
point by point, the old method of driving 
is being superseded, so that, in a short 
time, all of the new machine tools will 
be operated by electric motors. The ex- 
isting generating station contains three 
110-kilowatt 220-volt generators. The 
shops are fitted with electric lights, and a 
small electric tram line conveys material 
throughout the works. 
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An Experimental Law for the Elec- 
trical Transport of Dissolved 
Salts. 

At a recent meeting of the French 
Academy of Sciences, a note by M. A. Pon- 
sot was presented, which suggests a law 
for the electrical transport of dissolved 
salts. In the electrolysis of a mixture of 
salts of the same acid—only one being 
electrolyzed—the total number of mole- 
cules transported depends only upon the 
nature and the concentration of that salt; 
it is independent of the presence and the 
concentration of salts not electrolyzed. 
If two salts are electrolyzed, the total 
number of molecules transported depends 
upon the nature of these salts, on their 
concentration, and on the electrochemical 
equivalent of each. It is independent of 
the salts that are not electrolyzed, and of 
tbe acid. 
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Cable Communication with Japan. 

The London Electrician gives the map 
reproduced below and the following in- 
formation in regard to the submarine tele- 
graph cables which may be used in trans- 
mitting news of the Russo-Japanese War. 
Russia has complete control of the over- 
land telegraphic routes to the seat of the 
war on the mainland. Practically all di- 
rect news from Korea and the Liao Tung 
peninsula is transmitted through the cable 
systems of the Eastern and Eastern Ex- 
tension companies. The Great Northern 
Telegraph Company has completed its new 
overland route by way of Kiakhta to 


Companies’ Cable Systems. 
otitis Japanese Government Cables. 
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China, which replaces its old Vladivostok 
route, though, of course, passing through 
Russian territory. 

The main cables through which the 
greater part of telegraphic news must pass 
are those completing- the Eastern Exten- 
sion company’s route to Shanghai. These 
are the lines from Hong Kong to Shang- 
hai, one touching Foochow and the other 
at Amoy and Gutzlaff. There is another 
cable running from Amoy to Tourane, be- 
longing to the French Government, but 
this has been interrupted since last No- 
vember. 

From Nagasaki to Vladivostok the 
Great Northern company has two cables, 
both of which can be closed to traffic by 
the Russian Government. Nagasaki is 
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connected by land lines and short cables 
to all of the important towns in the Japan- 
ese islands, including Ohama, from which 
a cable, owned by the Japanese Govern- 
ment, runs to Formosa, connecting up the 
small islands en route. This is connected 
to the mainland by the Japanese Govern- 
ment cable to Tamsin. There is a Japan- 
ese Government cable to the island of Tsu 
Shima, and thence by a Great Northern 
cable to Fusan, in Korea. It is reported 
that a Russian cruiser had attempted to 
cut the island cables. Japan, however, 
has a cableship and will doubtless be suc- 
cessful in keeping some one of the lines 
in repair, so that it is not likely that she 
can be cut off telegraphically. 

The Chinese and German government 
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cables go from Woosung to Chefoo, one 
by way of Kiao Chau, and the other direct. 
From Chefoo there are two Chinese Gov- 
ernment cables to Taku, and one Russian 
Government cable to Port Arthur. A short 
cable belonging to the Eastern Extension 
Telegraph Company connects Chefoo with 
the British port, Wei-hai-wei. There are 
also two Chinese land lines connecting 
Woosung to Chefoo, Tientsin, Taku, 
Neuchwang and Port Arthur. These con- 
nect up to the Korean land lines at Lao 
Yang, near Mukden. Telegraph lines be- 
tween Seoul and the main Korean ports 
are under military control. The same ap- 
plies to the cable between Port Arthur 
and Chefoo, which, whether cut or not, 
has been closed. 
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BOOK REVIEWS. 

“Hyde’s Telephone Troubles and How to 
Find Them.” Tenth edition. W. H. Hyde. 
Milwaukee. W. H. Hyde & Company. Paper. 
52 pages. 4% by 6% inches. Supplied by 
the ErectRICAL Review at 25 cents. 

This book is designed to be a telephone 
inspectors’ handbook on both the mag- 
neto and common battery systems. In the 
explanatory note the author states that no 
attempt has been made to write a scien- 
tific treatise on the telephone, and the use 
of all technical words and phrases has 
been avoided, the endeavor being to pre- 
sent construction troubles and remedies in 
as plain English as possible. 

“Simple experiments in Static Electri- 
city.” Percival G. Bull. London. Percival 
Marshall & Company. Paper. 71 pages. 
5 by 7% inches. Fully illustrated. Sup- 
plied by the ELECTRICAL Review at 25 cents. 

This little book forms one of the 
“Model Engineer” series of handbooks. 
It is intended for students and amateurs, 
and was written with the idea of exciting 
interest, as well as giving instruction in 
the fascinating field of static electricity, 
the study of which promises to become 
most important to the electrical engineer. 
The book contains several chapters, giv- 
ing in all sixty-eight experiments, all 
illustrating methods of electrical excita- 
tion and the action of electrically charged 
bodies. Each one of these illustrations 
illustrates some effect of electrical forces, 
but the reviewer thinks the book would 
have been improved had some instructions 
for making simple electrical apparatus 
been included. 


“The Electrician Electrical Trades Direc- 
tory and Handbook for 1904.” Published by 
the Electrician, London. Cloth. 6% by 9% 
inches. Two volumes. 1,336 pages and 568 
pages. Illustrations, portraits, maps, charts, 
tables, etc. Supplied by the ELECTRICAL RE- 
VIEW at $4.50. 

The 1904 edition of the Big Blue Book 
is a volume aggregating 2,000 octavo pages, 
closely packed with information and sta- 
tistics relating to electrical matters. This 
mass of data covers the large field of in- 
dustrial work, and is compiled for the 
most part from official sources, so that it 
may be relied upon to furnish the fullest 
information relating to the undertakings 
which this branch of the industry now 
comprises. These include electric lighting, 
electric power, traction, electrical con- 
sulting, constructing and manufacturing, 
land and submarine telegraphy, wireless 
telegraphy, telephony, electrochemistry, 
metallurgy and all the many applications 
of electricity. Particulars are given re- 
garding the finances, as well as the tech- 
nical side. The book, as has been the cus- 
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tom for some years, has been divided into 
two volumes, the first containing a good 
deal of information of a technical charac- 
ter, and the British regulations regarding 
the use of electricity. This volume also 
gives a complete British alphabetical in- 
dex and a classified index of the electrical 
industry. Volume ii contains alphabetical 
indexes for the British colonies, the con- 
tinents of Europe, Asia and Africa, Cen- 
tral and South America and the United 
States, together with biographical sketches 
of prominent engineers and acientists of 
the world, many of these being accom- 
panied by portraits. These books are in- 
valuable to those firms which have deal- 
ings with foreign companies, and in many 
instances will be useful for local refer- 
ence. 


' “Alternating Currents: Their Generation, 
Distribution and Utilization.” George T. 
Hanchett. New York. John Wiley & Sons. 
Cloth. 188 pages. 5 by 7% inches. Illus- 
trated. Supplied by the ELECTRICAL REVIEW 
at $1. 

The purpose of this book is to explain 
to the so-called practical engineers who 
have not had a scientific training the 
phenomena, as well as the apparatus, of 
alternating electric currents. The sub- 
ject is clearly treated, mathematica] dem- 
onstrations ‘being almost entirely avoided, 
and the use of graphical methods being 
resorted to in the case of the transformer 
only. To explain the fundamental phe- 
nomena of inductance, the author makes 
use of hydraulic analogy, which is here not 
only permissible, but of value. The ex- 
planation of the action of alternating- 
current apparatus, instruments, motors, 
transformers and generators, is clear, and 
the book is well suited for the purpose for 
which it is intended. 

‘“‘Maver’s Wireless Telegraphy: Theory 
and Practice.” William Maver, Jr. New 
York. Maver Publishing Company. Cloth. 


216 pages. 6 by 9% inches. 123 illustrations. 
Supplied by the ELECTRICAL REVIEW at $2. 


This excellent book, in which Mr. 
Maver’s well-known clearness of descrip- 
tion has been exercised at its best, is an 
important addition to the literature of the 
awbject of wireless telegraphy. The book 
has, as stated in its preface, “grown up 
with the art.” It is essentially a book 
for the learner of wireless telegraphy, 
while at the same time representing in 
ample space advanced thought and work, 
as far as these have been published, up 
to a recent date; that is to say, by placing 
himself in the spirit of each theory and 
“system,” from the fundamental matters 
of wave generation and propagation 
through the latest detailed device for prac- 
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tising the art of space telegraphy, Mr. 
Maver has given his readers the results, 
ready at hand, which could otherwise only 
be obtained by the most exhaustive pursuit 
of the periodical and other literature of 
the subject since Hertz. This treatment 
of the subject has kept out of these pages 
any spirit of rendering a comparative 
judgment upon the merits of the various 
systems; to be informative, with able 
understanding of the difficulties and ques- 
tions that arise in the average reader’s 
mind, has been the criterion throughout. 
If this policy has resulted in the allot- 
ment of space to some systems according 
to the volume of matter that has been 
published upon them rather than in accord- 
ance with their fundamental importance 
a3 steps of progress in the art of space 
telegraphy, such a drawback is a minor 
one in comparison with the unusual clear- 
ness of presentation that has actually been 
attained, and is perhaps inevitable in a 
treatise of this.kind written at the present 
stage of the progress of the art. Begin- 
ning with a chapter on ancient methods 
of signaling and on modern “non-Hertz- 
lan” wireless telegraph systems, the open- 
ing chapters deal with the general nature 
of wave propagation including Hertzian 
waves, and involve a presentation of the 
influence of capacity and inductance with- 
out “mathematics ;” with theories of elec- 
tric wave propagation, and with the early 
academic experiments of Branly, Lodge 
and Popoff. In chapters vi to xii, after 
some preliminary explanation of the prac- 
tical requirements of commercial “tune,” 
the various prominent syntonic systems 
are dealt with, generally in accordance 
with their published prominence; the text 
being aided to a remarkable degree by 
a series of well selected illustrations. The 
remainder of the book is devoted to a 
full discussion of wireless telephony, sig- 
naling by ultra-violet rays, the so-called 
“Armorl” non-Hertzian signaling system, 
with its capillary electrometer receiver ; to 
special use of space telegraphy in military 
signaling, etc.; to a discussion of the 
theories of coherers and other wave detec- 
tors with descriptions of the more promi- 
nent devices in actual use; and to such 
subjects as the practical detail of working 
an installation, arrangement of antennae, 
schools of wireless telegraphy, etc., not 
generally referred to in works of this kind. 
A very complete index facilitates refer- 


ences, and additional space is devoted, in 


an appendix, to the quotation of some up- 
to-date discussion of theories of electric 
wave propagation, including the views of 
S. P. Thompson, Taylor, DeForest, Ken- 
nelly and others. 
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ELECTRICITY ANEMOMETRY IN THE SEA 
COAST ARTILLERY SERVICE. 


BY M. C. SULLIVAN. 


Electricity is now found in use in the 
United States coast fortifications in 
nearly all of the forms and for purposes 
similar to those for which it is applied in 
industrial life, as well as for many uses 
which are purely military in character. 
In many ways its use has effected results 
almost revolutionary when compared with | 
the older methods. An instructive example 
of how it can be made to simplify compara- 
tively elaborate processes is furnished by 
the use made of it in determining wind ve- 
locities. Data for much of the following 
has been taken from War Department 
publications. The determination of the 
amount of wind pressure to which struc- 
tures are liable is of great importance to 
architects and engineers, but to the artil- 
lerist it is the most important of the vari- 
able atmospheric elements which affect the 
flight of projectiles. The pressure exerted 
by the wind against an obstacle in its path 
depends upon its velocity and of the size 
and shape of the surface against which 
the pressure is exerted. 

The instrumental methods by which 
wind velocities are determined may be 
divided into two classes, viz., pressure 
anemometers; rotation anemometers. 

Pressure anemometers belong to the 
class of instruments in which the press- 
ure exerted by the wind in overcoming a 
force whose power is known is taken as 
the basis of measurement. 

The rotation anemometer is an instru- 
ment depending for its action upon the 
propelling power of the wind, setting in 
motion a system susceptible of rotation 
about an axis, the velocity of its ro- 
tation being taken as the basis of meas- 
urement. 

Pressure anemometers, as compared 
with rotating anemometers, register mo- 
mentary gusts, thereby furnishing data 
for obtaining maximum velocities and 
pressures, while the rotating anemom- 
eters are essentially machines for giving 
total movements and average velocities 
for definite intervals of time. For artil- 
lery purposes the rotation anemometer 
gives the best results because a knowl- 
edge of the velocity of the wind is of 
greater value than any observed press- 
ure, for, knowing the velocity, the press- 
ure upon any special projectile under con- 
sideration can be determined by such 
formula as experiment and practice may 
indicate to be appropriate for it. 

In Figs. 1 and 2 are shown the electric 
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anemometer used in the Sea Coast Artil- 
lery Service. It consists of four hollow 
hemispheres or cups fixed to the ends of 
two horizontal rods A crossing each other 
at right angles and enpperees on a ver- 


Fies. 1 AND 2.—ELECTRIC ANFMOMETER USED 
IN SEA COAST ARTILLERY SERVICE. 


tical shaft D whose worm thread is geared 
into the wheel H. On the face of wheel 
H are beveled projecting pins E which 
engage with a beveled projection on the 
spring I. The pins are so arranged on 
wheel H as to momentarily close circuit 
through a single stroke bell for every 
twenty-five revolutions of the cup arms 
A. The electric circuit starts at the in- 
sulated binding-post B, goes through wire 
to the insulated spring C, where it is com- 
pleted to spring I to frame of instrument 
and the uninsulated binding-post F. 
From binding-posts B and F, where start 
the line wires, the circuit is completed 
through bell and battery. 

The observer may be (and usually is) a 
considerable distance from the rotating 
part of the system taking the velocities 
at the place where they are wanted. The 
bell being located in the “fire commander’s 
station,” the rotator being at some ele- 
vated point in the vicinity. 

In standardizing the various forms of 
anemometers it was originally assumed 
that the centres of the cups move only 
one-third as fast as the wind. This rela- 
tion has been known to be more or less 
inaccurate. 

As a result of experiments made by the 
professional assistants of the Signal 
Corps, United States Army, the accom- 
panying chart is arranged after the equa- 
tion determined by Professor C. F. Mar- 
vin to express the relation between the 
motion of the cups and the wind velocity 
for the service anemometers having four- 
inch hemispherical cups on arms 6.72 
inches long. 

It gives actual velocities from five to 
fifty miles per hour and the correspond- 
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ing indicated velocities. To obtain ve- 
locities an ordinary stop-watch jor < 
to 0.2 second is used. ith the wa 
hand at zero it is started at a stroke of 
the bell and stopped at the next stroke. 

The actual velocity in miles per hour 
corresponding to readings of watch is read 
directly from the following table, veloci- 
ties ables the figures given being esti- 
mate 


TABLE OF VELOCITIES FOR STOP-WATOH 


OBSERVATIONS. 

Actual bhi ed Miles Time in Seconds between 
per Hour. Strokes of Bell. 
50 2.85 
45 3.21 
40 8.64 
35 4.5 
30 5.0 
25 6.1 
20 7.8 
15 10.9 
10 17.5 
5 36.7 


The table is determined by computing 
the time required for the wind to travel 
0.05 of a mile corresponding with twenty- 
five revolutions of the cups during which 
the circuit is closed once. This indicated 
velocity is then corrected by the chart of 
corrected velocities and the actual veloci- 
ty corresponding to the indicated time is 
placed in the table as the vroper velocity. 
In using the stop-watch, the first press of 


Indicated Velocity Miles per Hour 
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A New Alloy. 


U. S. Consul Richard Guenther, at 
Frankfort, Germany, reports that Dr. 
Guillaume, a physicist of Frankfort, has 
found that alloys of nickel and steel may 
be made which have a negative tempera- 
ture coefficient of expansion. By obtain- 
ing suitable proportions of the two metal: 
the coefficient may be reduced to zero, 
and it is thought that this material will 
be of considerable importance in the con- 
struction of acientific instruments, par- 
ticularly measuring instruments for hot 
climates. It may also be found useful 
in chronometers, a pendulum made of 
this material requiring no equalizing at- 
tachments. 


The Technical World. 


The first issue of the Technical World, 
a monthly periodical published by the 
American School of Correspondence, of 
Armour Institute of Technology, Chicago, 
Ill., has come to hand. This contains 
sixty-eight pages of interesting matter, 
covering various fields of science and ap- 
plication. The first article is a popular 
study of radium, by Dr. Robert A. Milli- 
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the stem starts it, the second press stops 
it, giving the indication, and the third 
press sets it back to zero. 

It will be seen that to ascertain the ve- 
locity of the wind at any moment all that 
is necessary is to press the button, read the 
watch and table. 


ken. Then follows an article on the mill- 
ing machine, by E. R. Markham, and a 
simple explanation of wireless telegraphy 
is given by Dr. W. E. Deeks. There are 
also a number of short contributions on 
various branches of engineering. 
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Electrical Patents. 


James C. Keller and Otto F. Kadow, 
of Cleveland, Ohio, are the inventors of 
an electromagnet, the purpose of which 
is to make the core of an electromagnet 
in such a shape and in such a manner 
that it will serve as a mechanical element 
to perform functions usually performed 
by outside mechanisms, and to that end 
the core of the magnet is made of a 
plurality of members, each separately 
wound and one of which is movable, so 
that when the core is energized by the 
passing of an electrical current through 
the surrounding conducting wire, the 
magnetic field surrounding the energized 
core is such that the movable member of 
the core will be attracted and moved to- 
ward the other member or members and 
will operate other mechanical elements 
connected with it. In the present electro- 
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magnet, a core is provided consisting of 
two members made of soft iron or other 
suitable metal and connected at their ends 
by a hinge. Coils of conducting wires are 
wound around the member of the core, 
and lead to and from a battery or other 
suitable source of electrical energy. The 
circuit is provided at any suitable point 
with a switch, whereby it can be opened 
and closed at will. One member of the 
core is fixed in suitable supports and is 
provided with an upwardly extending 
bracket. The hinged movable member is 
provided with an upwardly extending rod 


hinged thereto, and adapted to oscillate on. 


the bracket. The ends of the two mem- 
bers are each within the magnetic field 
when the core is energized. It will there- 
fore be seen that if a current of elec- 
tricity be caused to be passed through the 
conductors by closing the switch the mem- 
bers will be attracted toward each other, 
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causing the rod to move from left to 
right at its upper extremity. 

A process of preparing electrodes for 
storage battery cells has been invented by 
Oskar Frank, of Detroit, Mich., who has 
assigned the patent obtained thereon to 
Levi J. Lennox and the Michigan Storage 
Battery Company, of the same place. As 
an electric accumulating battery is effi- 
cient only when the lead grids have be- 
come porous to a certain extent, Mr. Frank 
proposes to subject the electrodes to the 
following treatment: he first forms an 


electrolyte by mixing with ninety-five per 


cent of H,O five per cent of Na,SO, 
and 0.7 per cent of HC10.. In this elec- 
trolyte the grid-form plates or electrodes 
are placed, preferably, parallel to each 
other in any desired number. Generally 
eleven plates are placed in one receptacle 
standing parallel, those facing one way, 
usually five, are positive plates, and the 
six others, alternating with these, facing 
the other way, the negative plates. A cur- 
rent of one ampere is sent through this 
series of plates, with temperature at about 
twenty degrees centigrade. Through this 
treatment the positive plates are covered 
with chlorine, which can be noticed by the 
white coat with which the plates are cov- 
ered. ‘This process is continued for the 
full length of time, at the end of which 
time the positive plates will have been 
penetrated to the depth of one millimetre. 
The plates are then removed from the 
electrolyte and thoroughly washed in dis- 
tilled water. They are then put into a 
weak solution of HSSO,+ H,O. This re- 
moves the chlorine, and in order to remove 
all the chlorine the positive are used as 
negative plates and sheets of lead are sub- 
stituted for the positive plates and con- 
nected up as before, and then charged with 
a current of two amperes, then the ca- 
pacity-increasing element peroxide ap- 
pears. After the plates have been sub- 
jected to this treatment, they are taken 
out of the last mixture and all the HCl 
removed by thoroughly washing in dis- 
tilled water and dried in air with tem- 
perature at about 300 degrees centigrade, 
preferably the air current from the kettle 
in which the metal for the plates is being 
melted. This gives the plates a solid coat- 
ing of lead superoxide. The plate is then 
taken for a positive-pole plate, and after 
the active material has been introduced 
into the plate, and together with the nega- 
tive-pole plate goes to make up a cell. 

A dynamo brush has been invented by 
Max Bunnig, of Gardelegen, Germany, 
which relates to the manufacture of dy- 
namo brushes consisting of metallic dust 
in combination with a suitable binding 
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means. The invention consists in the em- 
ployment of a special binding means for 
the metallic dust, namely, tar. At the 
heating of the brush the tar will not be- 
come carbonized, but coked, so that in this 
state it will leave in the brush only a 
very small residuum of ashes, but about 
one-third of its weight, partly as fine dis- 
tributed carbon and partly as coke. The 
residua have become conducting by the 
heating process, so that they will not in- 
jure the conductibility of the brushes. 
The residuum of ashes which remains in 
the brush at the employment of tar 
amounts only to about 0.04 per cent, and 
the action of it will be compensated by the 
conducting material being conveyed in to 
the brush in the form of coked tar. On 
the other hand, the stability of the brush 
becomes duly increased by reason of the 
want of residua of ashes. Thus the break- 
ing of the ashes will be reduced to such 
a degree that it may happen only in con- 
sequence of inattention, while the crum- 
bling off of the brushes is fully dispensed 
with, so that a smooth and even contact 
face will be permanently obtained, which 
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leans close to the collector. The process 
of manufacturing is as follows: the 
metallic dust is first mixed with a cor- 
responding quantity of tar until a granu- 
lar mass is obtained which will be pressed 
by means of folding machines into the 
brush shape as desired. Simultaneously 
with the pressing of the brush longitudinal 
channels are formed with the body of the 
brush. This body will then be heated 
until it has reached a temperature at 
which the tar will be coked. After the 
cooling, a mass being a little softer and 
consisting advantageously of a mixture of 
graphite and metallic dust will be in- 
jected in the channels, whereupon the body 
will be heated once more to about one- 
third of the former temperature. The 
arrangement of the channels within the 
brush and the stuffing of these with a 
softer mass make it possible for it to re- 
duce respectively, to soften the hard fric- 
tion of the brush upon the collector, and 
to effect in a certain manner an automatic 
lubrication. 
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Electrical Manufacture of Nitrates. 

After referring briefly to the electrical 
processes for fixation of nitrogen which 
have already been described, M. Albert 
Modon gives some particulara of the new 
process due to MM. Howalski and Mos- 
cicki. ‘This process consists in setting up 
oscillatory charges between aluminum rods 
arranged radially about a central axis 
and opposed to similar aluminum elec- 
trodes passing through, but insulated 
from, the enclosing-vessel. The distance 
between the electrodes is twenty centi- 
metres, and the pressure is 50,000 volts. 
Electrical energy is furnished by an oil- 
insulated transformer at a low frequency. 
In the supply circuit a group of reactance 
coils and condensers, the latter formed by 
silver-plating glass tubes, is connected. 
The current taken is about 0.05 ampere. 
The output is said to be about fifty-three 
grammes of nitric acid per kilowatt-hour, 
but this can be doubled by adding oxygen 
to the air to the amount of fifty per cent. 
This use of oxygen increases the cost of 
the process somewhat, as to produce one 
kilogramme of nitric acid, 500 litres of 
oxygen are required. It is thought that 
preparing this oxygen electrolytically will 
require eight kilowatt-hours, but it can 
be prepared by a liquid-air process, at a 
cost of one kilowatt-hour. To prepare one 
kilogramme of nitric acid would then re- 
quire ten kilowatt-hours. If the voltage 
be raised to 150,000 or 200,000, a con- 
siderable increase in the efficiency may 
be effected. This may be accomplished by 
using influence machines, and it is said 
by M. C. Brandt that thirteen such ma- 
chines, requiring one kilowatt to drive 
them, will produce from fifty to fifty- 
eight grammes of nitric acid per hour. 
These machines, if enclosed, can be op- 
erated under all conditions of weather. 
Assuming the cost of hydraulic power to 
be one-fifth cent per kilowatt-hour, the 
cost for 100 kilogrammes of nitric acid 
made by the Howalski and Moscicki proc- 
ess would be $1.90. At Niagara Falls the 
price of power is considerably less, so that 
the cost per 100 kilogrammes of acid 
would not be more than ninety-five cents 
or $1.20. If nitrates can be prepared-at 
this rate, the effect on agriculture will be 
considerable, as the present selling price 
of nitric acid is about $5.25 per 100 kilo- 
grammes.—Translated and abstracted 
from L’Electricien (Paris), February 27. 
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Cost of Street Lighting. 

According to Mr. W. H. Storey, the 
difficulty experienced in this country in 
determining the cost of municipal light- 
ing is also met with in England. A good 
illustration is that furnished by West- 
minster, where several companies have 
contracted for lighting the city by gas 
and electricity. One of these companies 
has entered into a contract whereby it 
will supply 1,000 arc lamps and a smaller 
number of incandescent lamps for thirty 
years. The price to be paid is $155.50 
per year for a 750-watt arc lamp; $106.92 
per year for a 500-watt arc lamp; $19.50 
for a 120-watt incandescent lamp, and 
$14.58 for a sixty-watt lamp. These prices 
are to be subject to a cumulative rebate 
of one-half per cent per annum for each 
year after the first. These rates are com- 
pared with those at Edinburgh, where the 
original rate for an arc lamp was $106 
per year, but which has been reduced 
about thirty-three per cent. Westmin- 
ster has also entered into contracts with 
the Charing Cross company and the St. 
James & Pall Mall company, at the rates 
of $136 and $145.80, respectively. These 
contracts do not run as long a time as 
the first one mentioned. The city sur- 
veyor has secured a portable photometer 
and has taken a large number of readings, 
with a view to determining the relative 
cost of city lighting per candle-power- 
hour. The results show that when ac- 
count is taken of the light produced, the 
electric arc is twice as cheap as the 
Welsbach mantle, if the prices at which 
lighting is done at Westminster may be 
taken as characteristic estimates of the 
rates at which lighting can be under- 
taken profitably. The price of coal does 
not figure largely in these results. This 
photometer has also shown that there is 
a wide variation in the light supplied 
by the different types of Welsbach burn- 
ers in use in Westminster. In some cases 
the cost per candle-power is twice as 
great as that for others. Suggs high- 
pressure incandescent mantles show re- 
sults nearly as good as the electric are, 
but these results are obtained only when 
the mantles are in good condition and the 
regulating apparatus in perfect order. 
These lamps are used only in large units, 
and thus present no advantage in this 
respect over the arc lamp. The real ad- 
vantage of the Welsbach mantle lies in 


the fact that it is economical, even though 
used in small units, and it is thought that 
this indicates that there is a large field 
of usefulness for the Nernst lamp if it 
can be applied to street lighting without 
any ground glass bulb.—Abstracted from 
the Electrical Magazine (London), Feb- 


ruary. 
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Cascade Mounting of Motors for Plate 
Rolls. 

A system of operating induction motors 
used for driving plate rolls at the Sand- 
viken (Sweden) forges was described re- 
cently by M. E. Danielson in a German 
periodical, from which these notes are 
taken. The forges of Sandviken form 
one of the principal Swedish establish- 
ments, and have been driven up to the 
present time entirely by steam. Now the 
electrical drive has been adopted in the 
form of three-phase currents at 20,000 
volts, fifty cycles, generated at a waterfall 
fifty-four kilometres distant. This fall 
is situated at Näs, and has an output of 
2,000 horse-power. The greater number 
of the motors used in the works are of the 
ordinary constant-speed induction type, 
with the exception of the motor driving 
the roll, which operates without rheostatic 
loss at 428, 375 and’ 333 revolutiona per 
minute. This motor consists of two induc- 
tion motors mounted upon the same shaft. 
The main motor has four poles and the 
second can operate either as a four-pole or 
two-pole machine. For the highest velocity 
the primary motor operates alone, the sec- 
ondary receiving no current. For the mean 
angular speed the auxiliary motor oper- 
ates as a bipolar machine coupled in cas- 
cade with the principal motor. The low- 
est speed is attained by coupling in the 
same manner the auxiliary motor, oper- 
ating as a four-pole machine. The power 
in all cases is 110 kilowatts, and the fol- 
lowing efficiency and power-factors are 
obtained: at 333 revolutions the efficiency 
is eighty-seven per cent and the power- 
factor 0.81; at the mean speed (375 revo- 
lutions per minute) the efficiency is 
eighty-eight per cent and the power-fac- 
tor is 0.83; and with the maximum speed 
(428 revolutions per minute) the eff- 
ciency is eighty-nine per cent and the 
power-factor 0.92. By adding two 
switches to this equipment it is possible 
to obtain two higher speeds. Thus, by 
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reversing the auxiliary motor and con- 
necting it in cascade, a speed of 500 revo- 
lutions per minute is obtained. By con- 
necting the auxiliary motor to the power 
circuit, thus converting it into a frequency 
changer, and connecting the principal 
motor to the rotor of the other, a speed of 
600 revolutions per minute is obtained, 
without the use of rheostats.—T'rans- 
lated and abstracted from L’Industrie 
Electrique (Parts), February 25. 
al 
Electrical Power in British Shipyards. 


An interesting discussion is here given 
by Mr. C. S. V. Brown of the adaptation 
of the electric drive to the British ship- 
yards, special reference being made to 
those on the northeast coast. In 1894 
there was not an electric motor at work 
in any of the shipyards in this district 
for the purpose of driving the tools used 
in shipbuilding. There were possibly a 
few motors used for cranes, and a few 
dynamos for lighting. In 1904, with very 
few exceptions, there is not a single ship- 
yard which does not drive either the whole 
or a very considerable portion of its ma- 
chinery electrically. ‘The economies ef- 
fected by this change have been very con- 
siderable, but it is difficult to give exact 
figures, since there has been a considerable 
change both in the amount of work and 
the kind of work done. It is said, how- 
ever, that the price paid for labor in one 
instance has doubled during this period, 
without any increase in the cost of power. 
In one yard the average size of the ships 
turned out ten years ago was 316 feet in 
length and forty feet beam. Two years ago 
it had gone up to 475 feet in length and 
fifty-six feet beam. In constructing these 
larger vessels the flexible electrical drive 
has been an important factor. Another 
important factor in reducing the cost of 
power is that of concentrating all power 
machinery in one generating station lo- 
cated at the water side, and using a cheap 
grade of coal. Due to this concentration, 
it is found that rarely more than sixty- 
six per cent of the nominal horse-power 
of the motors installed is called for. The 
types of plant used are 125 volts con- 
tinuous current, 220 volts direct current, 
and 440 volts three-phase current. In the 
direct-current plants shunt dynamos are 
used. These supply both lights and power. 
An interesting instance is mentioned 
where a boiler plant supplied power to 
winches and to an engine driving tools 
in a near-by shop. It frequently happened 
that when the winches were used, this 
engine could not secure enough steam to 
drive it. Electric motors were placed on 
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top of the winches, and were supplied with 
power from a dynamo belted to the en- 
gine. With this arrangement it was pos- 
sible to close down one of the boilers and 
operate all the winches and all of the 
machines from the engine. Another de- 
velopment which has been brought about 
bv the use of electricity is the extension 
in the work done at the shipyards. Yards 
which formerly turned out merely a hull 
now build vessels complete except for the 
main driving engines and boilers, the 
hoisting apparatus and the steering gear. 


These yards equip vessels electrically and, 


in many cases, build their own electrical 
machinery. This latter work has grown 
out of the electrical repair shops estab- 
lished to take care of the motors.—Ab- 
stracted from Cassier’s Magazine (New 
York), March. 


A 20,000-Voilt Transmission Plant. 


An interesting European transmission 
plant, built for the Vereinigte Elek- 
tricitats Actien Gesellschaft, of Vienna, is 
here described by Mr. A. J. Bloemendal. 
The prime motive power is supplied by 
one of the numerous branches of the Mur, 
one of the largest rivers of Styria. The 
head-race is 1,400 yards long, excavated 
in rock. The head works are placed at 
the point where a mass of rock forms a 
strong natural dam wall, effectually di- 
verting drift ice. The power-house is 820 
feet long and seventy-two feet wide. The 
ditference in level between the head-race 
and the tail-race is eighteen feet. The 
generators are direct-connected to the tur- 
bines, although this brings them down be- 
low high-water level. ‘The turbines are 
governed by oil pressure, controlled by a 
small governing motor. Each generator 
is rated at 500 kilowatts, and they are of 
the revolving pole type. The commercial 
efliciency is 94.5 per cent, that of the 
turbines being 76.5 per cent. The voltage 
regulation is eight per cent, with a power- 
factor of unity, and sixteen per cent with 
a power-factor of 0.8. Switches of 
the Hörner type were adopted, rather than 
oil-break switches, for the sake of sim- 
plicity and ease of inspection. The rheo- 
stata for the machines are arranged so 
that they may be coupled together and 
operated as a unit. Ground detectors 
are inserted on both primary and sec- 
ondary circuits. Single-phase trans- 
formers, connected in delta, have been 
adopted. These raise the voltage from 
1,500 to 21,000. The high-voltage con- 
ductors are bare copper wires. They pasa 
out of the power-house through glass 
tubing. The safety cutouts are of the 
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Westinghouse aluminum-wire type. Light- 
ning arresters have been installed, but are 
provided with switches enabling them to 
be cut out of the circuit. All insulatora 
were tested at 120,000 volts. They are 
supported on wooden pins impregnated 
with paraffin. The wires are mounted in 
a triangle one metre apart. Every pole 
is fitted with a lightning rod, and about 
every 1,000 yards there are lightning ar- 
resters with magnetic blowouts. When 
the line was first put into service it was 
tested by gradually raising the voltage up 
to 24,000. During this test one section 
bore 18,000 volts for an indefinite period, 
but on an increase of only fifty volts an 
insulator broke down, short-circuiting the 
line. ‘The length of the line is twenty 
miles. Where it crosses the Mur river 
it is suspended from steel ropes, and in 
crossing railways and other circuits it is 
laid on light lattice bridges. The factor 
of safety in all cases was six. Over road 
crossings protective nets, suitably earthed, 
have been put up. Since the day of start- 
ing, the plant has been operating without 
any hitch, even during the severest 
weather.—Abstracted from Engineering 
(London), February 26. 
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Electricity tn Japan. 

According to the London Electrical En- 
gineer, there is a great activity in the 
utilization of electricity in Japan, for 
lighting, power and traction purposes. 
The electric light works at Tokio have 
heen in operation for a considerable time, 
with much success. The output at pres- 
ent is 5,000 horse-power, but this is be- 
ing increased by an additional 3,600 horse- 
power. One city of Japan plans to de- 
velop 10,000 horse-power by using the 
power of the Tama river. Power stations 
will be erected at three points. Electric 
traction systems are being installed at 
various points, one of these, twenty miles 
in length, now being built. The power 
plant for this road is in course of erec- 
tion, and will have an output of 540 horse- 
power. 


“ Minor Wireless Telegraph 
Progress.” 

In the article published in the issue 
of the EvectricaL Review for March 12, 
on the subject of “Minor Wireless Tele- 
graph Progress,” by Mr. Joseph B. Baker, 
and under the subheading “Wireless Tele- 
phony,” reference was made to the speak- 
ing arc, assigning its invention to Mr. 
Hayes, of the American Bell laboratory. 
This credit should have been given to 
“Hayes and Cram.” —Ep. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Switchboard for Sugar Refinery. 

The accompanying illustration shows a 
new switchboard which has been built by 
the Walker Electric Company, 2318 Noble 
street, Philadelphia, Pa., for the Glucose 
Sugar Refining Company, Chicago, Ill. 
This switchboard is composed of two-inch 
blue Vermont marble, arranged in eight 


slides and set screws at the base of the 
casting. A stop across the inside of the 
chuck prevents the drill point from being 
brought into too sudden contact with the 
end of the bar through careless handling. 

These machines should have a wide ap- 
plication in general work, as they obviate 
the necessity of carrying a heavy bar to 
a centering machine, and make it unnec- 


SWITCHBOARD FOR 


panels, reading from right to left as fol- 
lows: one exciter panel, one 2,000-ampere 


generator panel, one total load panel and 
five feeder panels. 

The whole switchboard is securely bolt- 
ed to the floor and wall by insulated braces, 
and controls three-phase, 440-volt, sixty- 
cycle, 7,200-alternation, alternating-cur- 
rent machinery used in the production 
of sugar in the glucose works. Mr. C. A. 
Chapman, of Chicago, Ill., was consulting 
engineer for this plant. 


A Portable Centering Device. 

The accompanying illustration shows a 
light portable device for centering shaft- 
ing, rounds, hexagons, etc., which has re- 
cently been designed. The machine con- 
sists of a universal chuck fitted to a frame. 
This frame is, in the present instance, 
composed of aluminum compound, and 
holds in its opposite end a motor with a 
drill and countersink aligned with the 
centre of the chuck. The motor travels 
in a gib slide, and is operated by a feed 
screw and handle, causing the drill and 
countersink to enter the end of the bars. 
Wear and play are taken up by means of 
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essary to centre the bar in the old-fashion- 
ed way with a lathe. The device can be 
carried to the bar, wherever it may be 
lying, and the centre found very quickly. 

The motive power may be obtained from 
any electric light fixture of 110 volts 
direct-current, or it can be operated by 
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a small storage battery. The power is 
controlled by a switch on the rear of 
the motor. 

This machine may be made in different 
sizes for large or small work. In the pres- 
ent illustration the machine shown is ten 
inches in length. The outside diameter of 
the chuck is eight inches, and the total 
weight is about twenty-five pounds. This 


will centre bars from 0 to 4 inches. The 
work is done accurately and speedily. 
The inventor claims a decided advan- 
tage in that cropped or rough ends do not 
need to be cut square before centering. 
Enquiries may be addressed to Frank H. 
Hudson, 110 State street, Boston, Mass. 


The Fostoria Tipless Lamp. 

The Fostoria Incandescent Lamp Com- 
pany, Fostoria, Ohio, is placing on the 
market a tipless lamp, an illustration of 
which is shown herewith. ‘The Fostoria 
company states that it has overcome what 
may be termed the inherent defects of 
the older forms of tipless lamps. These 
were cracked seals, loose bases, poor vacu- 
um and short life, "due to defects from the 
sealing-in and exhausting processes. Not 
only does the company claim the elimina- 
tion of these defects, but it also holds 
that this lamp is an actual improvement 
over the tip variety. 

The elimination of the tip on an incan- 
descent lamp bulb brings about a number 


Fostoria TIPLEss INCANDESCENT LAMP. 


of improvements. There is less liability 
of breakage, due to the sharp point coming 
in contact with the work in factories; 
and for general illuminating 

in a vertical direction particalarly—the 
elimination of the tip is very much to 
be desired. 


T 
A Long Single-Span Bridge Over 
the Miami River. 

The Brackett Bridge Company, Cincin- 
nati, Ohio, was the successful bidder on 
the new bridge to cross the Miami river 
at Elizabethtown, Ohio. This is a single- 
span bridge 586 feet long from centre to 
centre of end pins. It is one of the longest 
single-span truss bridges ever contracted 
for. Mr. H. G. Tyrrell, 518 Walnut street, 
Cincinnati, Ohio, is the chief engineer. 
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Westinghouse Electric and Manufac- 
turing Company’s Fans for 1904. 
The general appearance of the 1904 

fan motors for direct current will be the 

same as that of last year. 


The motors will have a new brush- 
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WESTINGHOUSE DrRECT-CURRENT FAN. 


holder made of brass. The armature 
leads are clamped to the outside end of 
the holder by a plug screw, which facili- 
tates repairing without breaking these 
leads. 

The motor will have a new design of 
bearing made from regular bearing 
metal, which reduces friction to a mini- 
mum. The construction of the bearing 


WESTINGHOUSE DrrEcT-CURRENT Fan. 


is such that the seat is a ball, rendering 
the bearing perfectly self-aligning. This 
bearing is short and is arranged to dis- 
tribute oil easily, making the bearing as 
nearly as possible self-oiling. 


ELECTRICAL REVIEW 


Over the ends of the bearing housing a 
cap is placed to prevent oil from being 
thrown off or dripping outside the mo- 
tor. This cap has a groove in it which 
returns any oil that does get as far as the 
cap back to the oil well. 

A new base has been provided, so con- 
structed as to enable the resistance needed 
for slow speeds to be placed inside of it. 
This resistance is therefore removed from 
the motor, hence it has no injurious heat- 
ing effect on the winding of the motor 
proper. This resistance, together with a 


switch, are both mounted on a porcelain 
slab inside of the base of the motor, which 
enables the operator to obtain three 
speeds of approximately 1,500, 1,250 and 


WESTINGHOUSE ALTERNATING-CURRENT FAN. 


800 revolutions per minute at will by 
throwing the switch. 

The motor proper is suspended by 
means of a swivel and trunnion, which 
allows the fan to be placed at any hori- 
zontal or vertical angle. The motor is 
supported in the trunnion by means of a 
pin and set screw. Only one set screw 
is used so that only one hand has to be 
used for clamping, while the other hand 
is free to adjust the position of the motor. 

The supports for the fan guards are 
made from malleable iron, which provides 
a very stiff support and prevents any 
possibility of the guard getting against 
the fan blades. This eliminates the pos- 
sibility of having the motor take more 
power than it normally does. 

All these motors will be finished in 
black enamel with polished brass parts, 
such as brush-holders, caps, ete. 


455 


The alternating-current fan motor will 
have but slight change from last year. 
The bearings are so constructed as to en- 
able a small strip of felt, soaked in oil, 
to lie along the bottom of the shaft and 
to be fed with oil from the oil well. 
This arrangement keeps the whole bearing 
well oiled. A cap is placed over the end 
of the bearing, as on the direct-current 
motor, and any oil that gets as far as the 
hub of the fan is wiped off and returned 
to the oil well. 
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General Incandescent Arc Light 
Company’s Fans for 1904. 

The “Paragon” fan motors, built by the 
General Incandescent Are Light Com- 
pany, New York, remain funda- 
mentally unchanged, the machines 
have been improved in minor details, 
but the general design is the same. 

The field-magnet is a single- 
piece casting of soft iron, with the 
front journal box integral, the rear 
bearing is contained in a removable 
cap, as indicated by Fig. 1, the re- 
moval of which leaves an aperture 
large enough to withdraw the arma- 
ture and field coils. 

The field-magnet coils are ma- 
chine-wound, covered with two layers 
of linen tape, dipped in insulating 
varnish and thoroughly baked. The 


Fic. 1.—‘‘ PARAGON” Fan MOTOR. 


armature is of the slotted drum type, 
hand-wound, the complete armature is 
dipped and baked. 

As shown in Fig. 1, the brush-holders 
are mounted in the removable journal 
cap, the brushes are rectangular carbons 
fed by helical springs in the usual man- 
ner. The bearings are self-aligning, have 
phosphor-bronze sleeves, and are lubri- 
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cated by under-feed wick oilers in the 
standard machine. ‘The company also 
builds what is known as the “Paragon 
Black” fan motor, which differs from the 
standard machine only in point of finish 
and in the use of grease instead of oil 
cups for lubrication. The standard motor 
is finished in plain black enamel, with 
dipped and lacquered brass work and an 
enameled iron fan guard instead of the 
polished brass guard used on the standard 
“Paragon” motor. 

Fig. 2 illustrates the “Paragon” swivel 
and trunnion form of mounting, from 
which it will be seen that the trunnion ad- 
justment is limited by a stud projecting 
through a slot in the trunnion arm and 


Fia. 2.—‘' PARAGON ” SWIVEL-FRAME FAN. 


the motor is held in position by a thumb 
nut on this stud. The machines are also 
built with bracket form of mounting. All 
of them are built with twelve-inch and 
sixteen-inch fans and wound for the usual 
direct-current voltages up to 250 volts. 
They are provided with enamel insu- 
lated resistances and regulating switches 
which give three running speeds, the re- 
sistance being mounted within the pedes- 
tal. The twelve-inch machines run at 
1,700 revolutions per minute, and require 
from thirty-five to forty-five watts, ac- 
cording to the voltage. The sixteen-inch 
fan motors run at 1,500 revolutions per 
minute and require from sixty to seventy 
watts, according to voltage. These data 
apply to both the standard and the “Black 


Paragon” fans. 
— -~ 


The Diehl Manufacturing Company’s 
Fans for 1904. 

In external appearance the 1904 fans 

of the Diehl Manufacturing Company, of 


ELECTRICAL REVIEW 


Elizabethport, N. J., will not differ from 
the line which has been well known for 
some time. Improvements have been made 
chiefly in the direction of insulation and 
in perfecting the mechanical and 
electrical efficiency of the fan 
motors. The accompanying illustra- 

tions show in Fig. 1 the No. 12 
standard Diehl ceiling fan of the 
external ring armature type, and in 

Fig. 2, the No. 45 ceiling fan of the 
drum armature type. 
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being in pencil form, they will be of rec- 

tangular cross-section. Wick-feed oiling 

arrangements will be provided. The bases 

of these fans are finished in black japan, 
and the ‘guards are finished in 
brass, or may be ordered in nickel- 
plated or oxidized copper. 

The company will fit its regu- 
lar line of desk fans with the 
Coleman combined deflector and 
guard, in accordance with its ar- 
rangement of last season. 


For 1904 the Diehl company 
will offer an attractive addition 
to its standard line. This will be 
in the form of a universal swivel 
trunnion propeller fan. Fig. 3 
$ shows this fan used as a bracket 
J fan. The manipulation of the 
fan to convert it from a bracket 
to a desk fan, or vice versa, is ex- 
tremely simple. The ball joint 
is secured by a screw which pene- 
trates through the casing and en- 
gages with a split ball inside. 
The removal- of this screw 
allows the joint to be turned 
through the proper angle, and 
upon inserting the screw, 
and bringing it up tight, 


Fie. 2.—Dreau CEILING FAN, DRUM ARMATURE TYPE. 


the joint is locked in the desired 
position. ‘This fan will be made in twelve- 
inch size for any voltage up to 220, and 
in sixteen-inch size for any voltage up to 
500 volts, direct current. Cartridge type 
brushes will be used, but instead of these 


Fig. 1.—DreHL CEILING Fan, EXTERNAL RING ARMATURE TYPE. 


Iridium. 
A marked increase in the price of 
iridium, the second in commercial im- 
portance of the platinum group of metals, 
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is reported to have taken effect during the 
past month. ‘This fact is of particular 
importance to the electrical, chemical and 
dental industries, which are extensive con- 
sumers of the vari- 
ous alloys of iridium 
and platinum. Re- 
cent reports indicate 
a very marked short- 
age in the supply of 
iridium, while the demand for this metal 
is rapidly increasing. 


At a meeting of the Bath (England) 
town council it was announced that the 
Hon. R. J. Strutt thinks there are traces 
of radium in the Bath mineral water. 


D. 12 
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GOLD DREDGING. 
BY C. WESTON CLARK. 


The early placer mining in California 
was superseded by hydraulic working, but 
this was stopped by state legislation, due 


to the fact that the large quantities of soil 
washed down from the hydraulic mines 
filled up the rivers and worked injury to 
the farming and shipping industries. The 
gold dredger is the natural successor to 
these two modes of gravel mining, and 
with modern improvements business has 
assumed extensive proportions with the 
prospect of constantly increasing in the 
future. The first dredgers were operated 
by steam, but expensive operating made 
them successful only where rich ground 
could be worked. With cheap electric 
power, dredging land averaging less than 
ten cents a cubic yard is made profitable. 
Dredging is made a safe mode of mining 
because the ground can be carefully sam- 
pled before expensive investments are 
made. The gold-carrying soil varies from 
ten to fifty feet in depth, being a gravel 
deposit left in old river channels. Usually 
one or two holes to the acre are put down 
by the ordinary drilling machine, the 
value of the boring being carefully deter- 
mined, and with the depth of the ground 
being known, a close estimate of the 
value of the gold-bearing soil can be de- 
termined. 

The two types of electric dredges 
which have been used secure the soil by 
either lifting it through centrifugal 
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pumps or by an endless chain of buckets. 
The latter system seems to be the most 
favorable, and most of the improvements 
seem to be along the line of this type of 
dredger. A boat is built in a pit where 
it is to be operated, and the necessary ma- 
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voltage, but one or two of the boats are 
fed by a 4,000-volt, four-wire cable, which 
is carried directly to the boat and the 
transformers placed on the boat. The 
lower voltage cables are rubber insulated 
and triple braid waterproof. The 4,000- 
volt cables are leaded and armored. The 
transformers are sometimes placed on the 
boat and sometimes on a pole near the 
boat. Usually the latter arrangement. 

The dredger digs its own channel ahead 
of it, depositing the soil which has been 
worked behind it. The soil is elevated 
into a grizzly or similar screening device 
where the rocks are washed from the soil, 
the rocks being delivered to the carrier that 
deposits them out of the way behind the 
dredger. The soil is then washed through 
shakers and riffles, leaving the gold de- 
posited on saving tables to be taken up 
with quicksilver, and the worked-over soil 
is run out at the stern of the boat. 

The General Electric Company, Schen- 
ectady, N. Y., has developed electric 
equipments for mining machinery of all 
kinds, and the electrically operated 
dredges recently equipped by that com- 
pany are splendid examples of success- 
ful engineering enterprise. 

A typical outfit recently sold to the 
Western Engineering and Construction 
Company for the Central Gold Drédging 
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DREDGE COMING ‘‘ HEAD-ON ”"—WoORKED-OVER GRAVEL PILE IN THE REAR. 


chinery placed aboard. The pit is then 
filled with water to a depth of from 
twenty-five to forty feet. The boats are 
fed by a cable about 500 feet long, which 
runs from the shore to the boat. Gen- 
erally these cables are arranged for three- 
phase, sixty-cycle current standard low 


Company, of Oroville, consists of the fol- 
lowing induction motors: 

One fifty-horse-power motor, with con- 
troller and resistance for driving the 
bucket line; one fifteen-horse-power mo- 
tor, with controller and resistance for 
operating the winches (this apparatus is 


458 


for working the head lines and changing 
the direction of the boat to suit the work) ; 
one forty-horse-power motor, direct- 
connected to a centrifugal pump (this 
pump furnishes water for washing the 
soil) ; one fifteen-horse-power motor to 
drive the stacker or conveying belt which 
disposes of the stones; one fifteen-horse- 
power motor for operating the shaking 
screens ; one thirty-horse-power motor for 
operating the sand pump (this motor is 
worked occasionally when the sand ac- 
cumulates too thickly at the back of the 
boat, and delivers it out on the rock pile 
through a long pipe); one three-horse- 
power motor for operating a deck and 
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swing permits of a cut about ninety feet 
in width. The bucket line can be run 
continuously to any point of the controller 
from the third notch to full speed. The 
stacker is thirty inches wide and about 
ninety feet long. 

Another typical electrical equipment 
was furnished for the Yuba Consolidated 
Dredging Company, near Wheatland, for 
a dredger built by the Western Engineer- 
ing and Construction Company. This 
is a five-foot dredger, provided with the 
following equipment of induction motors : 

One 100-horse-power motor, for dig- 
ging; one thirty-horse-power motor, for 
the winch; one fifty-horse-power motor, 


Bucket LINE. 


bilge pump, used for general washing pur- 
poses. 

The buckets each carry three cubic feet 
of earth. A similar equipment of the 
chain bucket type is furnished the Butte 
Gold Dredging Company. This has eighty- 
five buckets to the chain, each bucket hav- 
ing a capacity of five cubic feet, and be- 
ing operated at a normal speed of twenty- 
two buckets per minute. The dredge will 
dig from 50,000 to 75,000 cubic yards of 
material per month. There are some 
dredges using a three and one-half cubic 
foot bucket which will not exceed 50,000 
cubic yards per month. The standard 
dredge, however, uses the five-foot bucket. 
This dredge has a hull about thirty-six 
by ninety feet on the water line, with a 
draft of five feet. It is fitted with two 
spuds—one wood, fifty feet long, weigh- 
ing about ten tons; one steel, fifty feet 
long, weighing about seventeen tons. The 


for the centrifugal pump; one twenty- 
horse-power motor, for the stacker; one 
twenty-horse-power motor, for screens; 
one seven and one-half horse-power mo- 
tor, for the deck pump. 

A similar outfit is furnished for the 
Folsom Development Company, at Fol- 
som. 

Another type of dredger is different 
from the foregoing one in that it is not 
equipped with variable speed motors on 
the digger. Four of these dredgers with 
three-foot buckets were furnished for the 
Boston & Oroville Gold Dredging Com- 
pany and one for the Oroville Gold Dredg- 
ing and Exploration Company, each hav- 
ing the following equipment of induction 
motors manufactured by the General 
Electric Company: 

One fifty horse-power, one forty horse- 
power, two twenty horse-power, one ten 
horse-power, one 100 horse-power, one 
one horse-power. 
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Another dredger built for El Oro Gold 
Dredging Company, of Oroville, has the 
following motors: 

One seventy-five horse-power, one 
thirty horse-power, one 100 horse-power, 
two forty horse-power, one twenty horse- 
power, one seven and one-half horse- 


power. | 

This dredger has five-foot buckets. 

The largest dredger yet installed is that 
of the Ashburton Mining Company, near 
Folsom, Cal. This dredger was burned 
six months ago, and is now being rebuilt 
with seven and one-half foot buckets, and 
will have the following equipment of Gen- 
eral Electric Company’s induction motors : 

One 150 horse-power, form M, for 
digger or bucket line; one twenty horse- 
power, form M, for the winch; one 
twenty horse-power, form K, for the 
stacker ; one seventy-five horse-power, form 
K, for centrifugal pump; one ten horse- 
power, form K, for deck pump. 

There have been many changes made 
from time to time in the details of the 
dredger, and experience has overcome 
most of the difficulties first encountered. 
The boat itself is properly proportioned 
to stand the tremendous strain brought 
upon it, the most effective arrangement of 
shakers and screens has been determined, 
and each part of the boat works in har- 
mony with the rest. There are now about 
forty dredgers working in California and 
the business is rapidly growing. 
Proceedings of the Ohio Electric 

Light Association. 


The proceedings of the ninth annual 
meeting of the Ohio Electric Light Asso- 
ciation, held at the Hotel Chittenden, 
Columbus, Ohio, October 13, 14 and 15, 
1903, are being distributed in book form. 
This book is not intended only for the 
members of the association, but is for the 
benefit of all who may find use for a work 
of this nature. The book is well printed 
and is substantially bound in a light cloth 
cover. The publisher is Mr. Douglas A. 
Brown, Cincinnati, Ohio. 

Calcium Carbide for Raising 
Vessels. 

Calcium carbide has been put to an in- 
genious use for raising and sinking a sub- 
marine boat in Germany. The boat is 
supplied with an ordinary gas generator 
and a water tank, the upper part of 
which is connected with the generator. 
When it is desired to submerge the ves- 
sel, the water compartment is opened to 
the sea. As it fills with water, the boat 
sinks. To raise it, it is only necessary to 
connect the water chamber with the gas 
generator and admit water to the latter. 
The enormous volume of acetylene gas 


set free expels the water and brings the 
boat to the surface again. The apparatus 
is simple and has but little to get out of 
order. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

TEXAS TELEPHONE ABSORPTION—E. H. Huntington has 
just closed a deal through Frank C. Smith, whereby he becomes 
owner of thirteen additional independent telephone exchanges in 
Texas. The new exchanges just purchased are the Austin, Taylor, 
Temple, Belton, Sour Lake, Saratoga, Kountz, Woodville, Village, 
Kirbyville, Coll, Jasper and Bronson, and the long-distance lines of 
the Commercial and Lone Star companies. The price paid for these, 
together with the Houston, Galveston, Corsicana, Nacogdoches, San 
Marcos, Port Arthur and Liberty exchanges, previously acquired, 
exceeds $1,000,000. 


VICTORIA FALLS, ZAMBESI, TO BE DEVELOPED—A com- 
pany has been formed to exploit Victoria falls, in the Zambesi, and 
will build a hydroelectric generating station, with the expectation 
of supplying power to the Waukie coal fields, Buluwayo, the Gwelo, 
Sebakive and Hartley gold fields, all of which are within 300 miles. 
The falls are over 400 feet high, and, while the total amount of 
energy running to waste at Niagara is 7,000,000 horse-power, the 
corresponding figure for the Victoria falls in the wet season is 
35,000,000. The railway has now been completed to within seventy 
miles of the falls, and will reach them before the end of March. 


TELEPHONE SYSTEM REORGANIZATION—The reorganiza- 
tion of the New Telephone Company, of Indianapolis, Ind., by which 
the lines and entire system of the company will be leased by the 
Indianapolis Telephone Company, will make it possible for the local 
company to extend its system and add 3,000 new telephones to the 
number now in use. It is stated that there are now nearly 8,000 
telephones in the New Telephone Company’s system, and that the 
company has 2,000 more subscribers on its books than it can accom- 
modate. The Indianapolis Telephone Company will be incorporated 
for $1,200,000, and will have the same officers as those of the com- 
pany it will absorb. 


POWER PLANT DAMAGED BY ICE AND FLOOD—It was 
announced last week that the large power-house of the Yorkhaven 
Water and Power Company, at Yorkhaven, Pa., had been crushed 
by the high water and ice. The breaking of the clogged ice at Cly, 
and the back waters of the Yorkhaven below Conewago Falls caused 
the damage to the power-house. This plant has been in course of 
construction for a number of years, and over $1,500,000 had been 
expended thus far. Operations were to have commenced early next 
month. Very recently the company arranged to increase the capital 
stock to $5,000,000; York, Baltimore and New York capitalists being 
principally interested. : 


RAPID TRANSIT SUBWAY IN-NEW YORK CITY TO BE 
OPENED IN JUNE—lIt is announced that formative plans are now 
under way to conduct an unusual celebration commemorating the 
opening of the New York rapid transit subway some time in June 
of the present year. Invitations will be extended to the President 
of the United States, cabinet officers, supreme court justices and 
others connected with the national government. Governor Odell, of 
New York, and the governors of other states and mayors of leading 
cities of this country and the principal cities of Europe will also be 
invited. Addresses will be delivered both by statesmen and the 
heads of the company undertaking the work. 


ANOTHER MEXICAN POWER PLANT—An electric traction 
system is to be constructed in the mining town of Pachuca, located 
in the state of Hidalgo, and having a population of about 42,000 
inhabitants. The Hidalgo Railroad Company, which operates a 
steam road between Mexico City and Pachuca, is completing the 
purchase of the mule tramways, about twelve miles long, and the 
same are to be electrically driven. An electric railway is to be 
built between Morelia, the capital of the state of Michoacan, and 
Guadalajara, the principal city in the state of Jalisco, Mexico. The 
length of the road, the building of which will be begun practically 
immediately, will exceed 120 miles. Archbishop Silva, of Morelia, 
is understood to be quite extensively interested in the enterprise. 
Carlos F. de Sandero, a Morelia engineer, has been appointed to 
obtain the usual government concessions. 


PENNSYLVANIA TUNNEL CONTRACTS AWARDED—The 
Pennsylvania Railroad Company has awarded the contract for 
boring the tunnel under the North river, connecting Jersey City 
with the borough of Manhattan, New York, to the O’Rourke Engi- 
neering Construction Company. The tunnel under the East river 
will be constructed by the firm of S. Pearson & Son, of London, 
England. The tunnel under the North river will consist of two cast- 
iron tubes, each twenty-three feet in diameter and 6,000 feet long. 
The North river tunnel of the New York & New Jersey Railroad 
Company has been completed. Mr. William G. McAdoo, president of 
the company, and a party of engineers, on Friday, March 11, made a 
preliminary trip through the tunnel underneath the North river, 
from Jersey City to New York, shortly after the two ends of the 
tunnel had been joined together and this preliminary work finished. 
Among those in the party were Vice-president W. G. Coleman, Chief 
Engineer C. M. Jacobs, and directors John Skelton Williams and G. 
Tracy Rogers, of the tunnel company; William Barclay Parsons, 
chief engineer of the Rapid Transit Commission; Thomas N. Mc- 
Carter, president of the Public Service Corporation of New Jersey; 
Francis R. Pemberton, of Pemberton & Company, bankers; C. S. 
Shepard, E. R. Green, H. P. McCullough, W. H. Moir, Charles W. 
King, Dr. A. J. Loomis, George B. Frye, Patrick Fitzgerald and 
Kenyon B. Conger. 


TELEPHONE AND TELEGRAPH. 


SAN DIEGO, CAL.—The Sunset Telephone Company is construct- 
ing a line to Ramona. 


PORT BYRON, ILL.—A new independent telephone company has 
been organized here by Daniel Eipper, Frank Morgan, Stephen Allen, 
D. Y. Allsbrow, R. M. Savage and S. Sturdevant. 


MANKATO, MINN.—The Mankato Citizens’ Telephone Company 
has made arrangements to connect with the Minnesota Valley 
Farmers’ Mutual Telephone Company, operating in South Bend, 
Judson and vicinity. 


NASHVILLE, TENN.—The Cumberland Telephone and Telegraph 
Company has asked permission of the city to place its wires within 
the city limits underground, and to make the necessary excavations 
in the streets for this purpose. 


APOLLO, PA.—The Cowanshannock Telephone Company has com- 
pleted connections with the Apollo line, giving the people of this 
vicinity through connections with Indiana, Kittanning, Punxsutaw- 
ney and the country towns in three counties. 


MINNEAPOLIS, MINN.—The Twin City Telephone Company, in 
connection with the Tri-State Telephone Company, an affiliated con- 
cern, has purchased three lots in this city, and will erect a large 
long-distance exchange, costing from $50,000 to $100,000. 


SPRINGFIELD, MASS.—The Alford Cooperative Telephone Com- 
pany has organized by electing the following officers: Monroe East- 
land, president; Walter Mann, vice-president; William Milligan, 
secretary, and Frank Kline, treasurer. The company will build a 
line from Alford to State Line, N. Y. 


DAVENPORT, IOWA—At the annual meeting of the stockholders 
of the Union Telephone Company, the entire board of directors was 
reelected, with the addition of Frank P. Welch, of Rock Island. The 
following officers were unanimously elected: president, N. Hamil- 
ton; secretary, C. A. Lee; treasurer, John W. Morrison. 


KANSAS CITY, MO.—Workmen at Independence have begun the 
construction of a new telephone line to St. Louis by way of Sedalia. 
The line is to be used in connection with the new Independence 
Home Telephone Company, which has connections with the Home 
Telephone Company, of Kansas City. It will follow the rock road 
to Blue Springs, thence east toward Sedalia. 


WOODSTOWN, N. J.—At a meeting of the farmers held here 
recently, the Piles Grove Rural Telephone Company was organized, 
with George W. Waddington, president, and Charles F.- Pancoast, 
secretary. The new company will furnish telephone service to 
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farmers in Salem County, and plans to connect with the wires of 
the Bell and Interstate companies in Gloucester. 


GLASGOW, KY.—The Bowling Green Home Telephone Company 
will build a line to Scottville in the spring. 

KENOSHA, WIS.—The Citizens’ Telephone Company has com- 
pleted the work of installing its plant in this city. 


SPRINGVILLE, N. Y.—The Commercial Telephone Company has 
been consolidated with the Springville Telephone Company. 


DUBLIN, GA.—The Western Union Telegraph Company has 
placed in operation a direct line from Savannah to Dublin. 


CANASTOTA, N. Y.—The Central New York Telephone and Tele- 
graph Company will install an automatic system in this city. 


CHICAGO, ILL.—A government cable is to be laid between North 
Manitou Island and Beaver Island, with the land end at Glen 
Haven, Mich. 


COLUMBUS, OHIO—The Waldo Home Telephone Company has 
been incorporated by W. Kingle, A. Osborn, M. Lewis, W. D. Kraner 
and S. Schwaderer. 


SHELL LAKE, WIS.—A telephone line has been completed plac- 
ing Shell Lake in direct connection with Clam Falls, in Polk County, 
twenty-five miles west. 


VERGENNES, VT.—At a meeting of the independent telephone 
companies of northern and middle Vermont, at St. Johnsbury, it was 
decided to establish a trunk line from St. Johnsbury to Montpelier. 


DULUTH, MINN.—It is stated that extensive improvements will 
be made this spring to the Hibbing exchange of the Mesaba Tele- 
phone Company, and that a line will be erected from Grand Rapids 
to Nashwauk. 


WINNIPEG, MANITOBA—The Canadian Pacific Railway will 
string another duplex wire through to Montreal, and a new copper 
wire west from Winnipeg to Regina. A new line of poles will be 
erected along the Northwestern section from Portage la Prairie, 
replacing the old Manitoba and Northwestern line. 


SAVANNAH, GA.—At a meeting of the Whetstone Telephone 
Company, held in Lake City, Fla., the name of the company was 
changed to the Columbia Telephone Company, and the following offi- 
cers elected for the ensuing year: president, W. N. Shine; vice- 
president, M. M. Scarborough; treasurer, M. A. Shine. 


NASHVILLE, TENN.—At a recent meeting of the Cumberland 
Telephone and Telegraph Company the old officers were elected, as 
follows: James E. Caldwell, president and general manager; W. W. 
Berry and William Litterer, vice-presidents; Leland Hume, secre- 
tary and assistant general manager; T. D. Webb, treasurer; H. Blair 
Smith, auditor. 


QUINCY, MICH.—The Quincy Independent Telephone Company 
has been organized, the object of the new company being to put in 
and maintain an independent telephone exchange in Quincy. Con- 
nections will be made through Allen and Jonesville with Jackson, 
Detroit and Toledo, and with the Himebaugh system, which will be 
extended to Quincy from Coldwater. 


STERLING, ILL.—Representatives of the telephone companies 
of Morrison, Prophetstown, Rock Falls and Tampico held a meeting 
in Tampico recently and decided to consolidate the companies under 
one name, the concern to be known as the Whiteside County Mutual 
Telephone Company. The company will have a capital not larger 
than the combined capital of the various companies as they now 
exist. 


ELMIRA, N. Y.—The York State Telephone Company, of this 
city, has made connection with its exchange at Binghamton, where 
it has 2,000 telephones in operation. This connection gives the com- 
pany’s subscribers connection with Ithaca, Cortland, Syracuse, Os- 
wego, Utica and all intermediate points. The company has com- 
pleted connections to Penn Yan, Geneva, Canandaigua, Lockport, 
Batavia, Buffalo, Tonawanda, Niagara Falls, Hornellsville, Wellsville, 
Salamanca, Jamestown, Waverly, Towanda, Tunkhannock, Scranton 
and Wilkesbarre, and in the near future lines already built will be 
perfected to Albany, Troy, Saratoga, Johnstown, N. Y.; Philadelphia 
and Pittsburg, Pa.; Camden, Trenton, Atlantic City, N. J., and 
through all parts of New York, Pennsylvania, New Jersey, Dela- 
ware, Maryland, Virginia, West Virginia, Ohio, Indiana, Illinois and 
Michigan. 
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PERSONAL MENTION. 
THE HON. W. W. GUEST has been elected president of the 


‘Lancaster County Railway and Light Company, Lancaster, Pa. 


MR. T. W. SHELTON, chief engineer of the Northern Ohio Trac- 
tion and Light Company, Akron, Ohio, has resigned his position. 


MR. L. R. NOTBOHM has resigned his position as superin- 
tendent of the Washington Water Power Company, at Spokane, 
Wash. 


MR. F. L. FULLER, general manager of the New York & Queens 
County Railway Company, has been elected vice-president of the 
company. 


MR. L. P. BAKER, of the engineering department of the Balti- 
more & Ohio Railroad Company, has been appointed division super- 
intendent on the Erie Railroad. 


MR. B. C. KENYON, who has been general manager of the Diehl 
Manufacturing Company, Elizabethport, N. J., for some time past, 
was recently elected president of the company. 


MR. W. W. WAINWRIGHT, M. E., of Connersville, Ind., has 
opened a small plant for the construction of experimental machinery 
in connection with his consulting engineering practice. 


MR. THOMAS O’CONNOR, formerly connected with the Boston 
fire department, has been appointed chief of the private fire depart- 
ment of the General Electric Company’s plant at Schenectady, N. Y. 


MR. WILLIAM LINTERN has resigned as master mechanic of 
the Cleveland & Southwestern Traction Company, Cleveland, Ohio, 
to accept a position with the Nichols-Lintern Company, also of Cleve- 
land, Ohio. 


PROFESSOR ROBERT BOWIE OWENS, E. E., M. A, D. Sc., 
F. R. S. C., who is president of the electrical section of the Canadian 
Society of Civil Engineers, has been made a member of the council 
of the society. 


MR. ROBERT T. E. LOZIER, who was connected with the Bul- 
lock Electric Manufacturing Company, Cincinnati, Ohio, for some 
time past, has tendered his resignation to enter into electric motor 
work on his own account. 


MR. T. W. CROWLEY has been appointed superintendent of the 
telegraph system of the Delaware & Hudson Railroad Company, to 
succeed Mr. J. A. Burdick. who has been transferred to another 
position with the company. 


DR. E. C. KILBOURNE, of Seattle, Wash., has resigned his posi- 
tion with the Union Electric Company, and will become a partner in 
the Kilbourne-Clark Company, which, it is said, is one of the largest 
electrical supply concerns on the Pacific coast. 


MR. JOHN F. DUSMAN, who was chief electrician of the York 
County (Pa.) Traction Company and the York Street Railway Com- 
pany, has tendered his resignation to accept a position with one of 
the street railway companies of Baltimore, Md. 


MR. A. KENNEDY ASHWORTH, assistant manager of the Under- 
feed Stoker Company, Chicago, Ill, has resigned his position to 
accept the New England agency of the Buckeye Engine Company, 
Salem, Ohio. Mr. Ashworth will make his headquarters at Boston, 
Mass. 


MR. GEORGE H. CAHILL, formerly superintendent of the Public 
Service Company’s electric railway lines, Bayonne division, New 
Jersey, has resigned to accept the position of superintendent of the 
New Paltz. Highland & Poughkeepsie Electric Railway, of Pough- 
keepsie, N. Y. . 


MR. EDWARD N. LAKE, formerly connected with the Western 
Electric Company, and more recently connected with the engineer- 
ing staff of the Chicago Edison Company, has been appointed man- 
ager of the switchboard department of the J. Lang Electric Com- 
pany, Chicago, Il. 


MR. HARRY D. PARSONS, who was superintendent of construc- 
tion and electrician for the Meridian (Miss.) Light and Railway 
Company for some time past, has tendered his resignation to accept 
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a position as salesman of the Commercial Electrical Supply Com- 
pany, St. Louis, Mo. 


MR. W. D. RAY, 312 Electric Building, Cleveland, Ohio, has 
severed his connection with the Westinghouse Traction Brake Com- 
pany, as Central States representative, to enter the steam specialty 
market. He will represent several well-known manufacturers in 
the sale of high-grade steam specialties. 


DR. MARGARET A. CLEAVES, who is well known in the field 
of electrotherapeutics, and the author of a number of excellent arti- 
cles on this subject, has had reprinted from the Journal of Advanced 
Therapeutics of February, 1904, a study of “The Physiological Action 
of Light and the Physical Factors in Phototherapy.” 


MR. BENJAMIN S. HANCHETT, of Grand Rapids, Mich., who 
is secretary and treasurer of the Grand Rapids Railway Company, 
and president of the Grand Rapids, Holland & Lake Michigan Inter- 
urban Company, will succeed, it is reported, the late G. Stewart 
Johnson as manager of the Grand Rapids Street Railway Company. 


MR. EDWIN C. FINLEY, assistant engineer (in charge of rail- 
way construction) to Mr. Richard H. Phillips, chief engineer of the 
St. Louis Exhibition, has tendered his resignation to accept the 
position of superintendent of the railway division in the department 
of transportation exhibits. Mr. Finley will be succeeded by Mr. 
C. H. Coleman. 


MR. AND MRS. GEORGE A. McKINLOCK, with their son and 
Master Teddy Brown, sailed on Saturday, March 12, on board the 
Canopic for Italy. They will return to the United States about the 
first of May. Mr. McKinlock, who is president of the Central 
Electric Company, of Chicago, is quite an old-world traveler, but on 
this occasion will confine his trip to the points of interest in Rome 
and interior Italy. 


MR. FRANK C. MASON, superintendent of the Police Telegraph 
Bureau, of the city of New York, will resign his position in a short 
time. Mr. Mason has been associated with the department for 
twenty years, and brought about the model system adopted by the 
police department of New York. He will retire to private life on a 
substantial pension, to which he is entitled for his long career in 
the city service. Mr. Mason is one of the best-known figures at all 
the conventions of the municipal electricians, and has a host of 
friends in the electrical fraternity. 


MR. CHARLES L. EDGAR, president of the National Electric 
Light Association, was in New York several days last week looking 
after association affairs. President Edgar was accompanied by past 
president James I. Ayer, who will act as chairman of the entertain- 
ment committee of the twenty-seventh convention, to be held in 
Boston, May 24 to 27. The entertainment committee, among its 
other duties, will have charge of assigning rooms at the Vendome, 
which is to be the headquarters of the association, and particulars 
regarding rates, etc., will be issued very soon. As many delegates 
prefer to stop at a smaller or quieter hotel than that selected for 
convention headquarters, arrangements will be made by which they 
also can secure through the committee such accommodations as they 
prefer. 


LEGAL NOTES. 


DECISION ON THE LANGE PATENT—lIn the United States 
Circuit Court of Appeals for the Third Circuit, in the suit on the 
Lange patent for standard socket fastening, the court holds that 
the Circuit Court was right in holding that the claims in suit were 
valid, and that they had been infringed by the appellants; and the 
decree of the Circuit Court was affirmed, with costs, in favor of the 
Bryant Electric Company, of Bridgeport, Ct. 


TESLA SPLIT-PHASE MOTOR DECISION—In the suit of the 
Westinghouse Electric and Manufacturing Company, complainant, 
against the Mutual Life Insurance Company, of New York, and 
H. C. Mandeville, defendants, brought to establish infringement of 
the Tesla patents Nos. 511,559 and 511,560, Judge Hazel, in the 
United States Circuit Court, Western District of New York, on 
February 9, held that the patents in suit were valid, and allowed 
the complainant a decree in the usual form, with costs and disburse- 
ments. 
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ELECTRICAL SECURITIES. 


There have been few weeks in the history of modern business 
developments when the stock market experienced as great an apathy 
and as short a line of business as last week. This was so evident 
each succeeding day during the week that it attracted widespread 
comment throughont the country. Professional sentiment is bearish 


in the extreme, and the hope is advanced that the strong feeling fol- 
lowing the adverse Northern Securities decision will have a bright- 
ening tendency. While prices have reached a decidedly low level for 
this time of the year, the disinclination of all classes of financiers to 
do more than let well enough alone makes it possible that values will 
seek still lower points. The government foreign reports for Febru- 
ary, both in imports and exports, might be considered unfavorable, 
and these reports form a prominent factor in establishing confidence 
or apprehension. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 12. 


New York: Closing. 
Brooklyn Rapid Transit...............ccce. 3936 
Consolidated GaS......... ccc cece cece eceees 18914 
General Electric...... 0.0... cc ee cee eee ees 159 
Kings County Electric................0000- 183 
Manhattan Elevated................cceeeeee 14014 
Metropolitan Street Railway.............0.: 106% 
New York & New Jersey Telephone.......... 142 
Westinghouse Manufacturing Company...... 175 


The board of directors of the Western Union Telegraph Com- 
pany has declared a quarterly dividend of 144, per cent upon the 
capital stock of the company, payable on and after the fifteenth day 
of April to shareholders of record at the close of the transfer books 
on the nineteenth day of March. For the quarter ended March 31, 
1904, the estimated net revenue of the company is $1,700,000, and 
the surplus $246,683. This compares with a net revenue of $1,842,- 
269 and a surplus of $338,955 for the same period of the preceding 
year. 

The annual report of the Brooklyn Rapid Transit Company for 
the year ended December 31, 1903, is as follows: gross, $14,025,825; 
operating expenses, $8,392,607, leaving net of $5,633,217; other in- 
come, $207,512, a total of $5,840,739; taxes, interest and rentals, 
$4,702,513, and special appropriations, $338,611, leaving a surplus 
of $799,614, The company’s balance-sheet for the year ended De- 
cember 31, 1903, shows total assets of $119,795,372 and total liabili- 
ties of $117,137,647, the surplus amounting to $2,657,725. 


Boston: Closing. 
American Telephone and Telegraph......... 121 
Edison Electric Illuminating. ............... 234 
Massachusetts Electric preferred....... fever 72 
New England Telephone.................... 118 
Western Telephone and Telegraph preferred. 78 

Philadelphia: Closing. 
Electric Company of America.............. T% 
Electric Storage Battery common.......... 52 
Electric Storage Battery preferred.......... 52 
Philadelphia Electric...................000. 53% 
Union Traction........... 0... ccc eee eee 47% 
United Gas Improvement................... 823% 


The annual meeting of the stockholders of the Philadelphia 
Electric Company will be held on April 13, at Camden, N. J. 

The directors of the United Gas Improvement Company have 
declared a quarterly dividend of 2 per cent ($1 per share), payable 
April 15, 1904, to stockholders of record at the close of business 
March 31, 1904. 

A dividend of $2 per share has been declared on Philadelphia 
Traction stock, payable April 1 to stock of record March 11. 


Chicago : 


Closing. 
Chicago Telephone............ led n REETAN » 115 
Chicago Edison Light..................000. 148 
Metropolitan Elevated preferred............ 43% 
National Carbon common...............:.. 25 
National Carbon preferred.................. 98 
Union Traction common.................... 5 
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ELECTRIC LIGHTING. 


DANBURY, IA.—Citizens are agitating the question of putting 
in an electric light plant. 


KEMPS CREEK, ALA.—Frank F. Taylor will install an electric 
lighting system in this village. 


MOLINE, ILL.—The city council has authorized the placing of 
thirty additional lights in the city streets. 


STATTVILLE, N. Y.—The Albany & Hudson Railroad has en- 
tered into an agreement to light the village streets. 


CHATTANOOGA, TENN.—The Chattanooga plow works will 
install an electric plant and generate its own power. 


OMAHA, NEB.—The city council has ordered twenty-two new 
arc lights placed at various points, at an annual cost of $2,100. 


CONCORD, N. H.—The Blackwater Power Company, of Webster, 
with a capital of $20,000, has filed articles of incorporation at the 
office of the secretary of state. 


ALBANY, N. Y.—The governor has signed a bill authorizing an 
election in the village of Philadelphia to determine the question of 
installing a village lighting plant. 


GEORGETOWN, ILL.—The village board has granted a franchise 
for an electric light plant. The franchise provides for the comple- 
tion of the system in nine months. 


SALDM, N. Y.—The Salem Electric Light and Power Company 
has completed arrangements for improving ita plant. New apparatus 
of the latest type is to be installed. 


WILKESBARRE, PA.—At a special meeting of the common 
council franchises were granted to the West Side Electric Light 
Company and the Ashley Light Company. 


NANAIMO, B. C.—The Nanaimo Electric Light Company is en- 
deavoring to secure water rights on the Millstone river, so as to 
generate electricity for its plant by this method. 


SHBLL LAKE, W1S.—The application of this town for a $10,000 
loan from the trust funds of the state has been accepted by the 
commissioners, and electric lights will be installed. 


ONTARIO, ORE.—E. H. Test and A. N. Soliss, who have a fran- 
chise from the city council for an electric light and power plant, are 
taking steps toward installing the plant at an early date. 


HAGERSTOWN, MD.—Gettysburg town council has awarded the 
lighting contract for that town to the Keystone Electric Light Com- 
pany for a period of five years at the rate of $59.59 per light. 


OLEAN, N. Y.—The Warsaw Gas and Electric Company will soon 
install a new direct-current dynamo and an entirely new outfit of 
enclosed arc lamps for the street lighting service of the village. 


BENTON HARBOR, MICH.—This city has closed a contract with 
the Benton Harbor-St. Joseph Electric Light Company for 115 1,200- 
candle-power lights at $47 a light. The city has been paying $70 a 
light. 


CANTON, MO.—The town board of trustees has let the contract 
for the new electric light plant for the sum of $8,948, complete. The 
building las already been erected, and it is hoped to have the plant 
in operation in eighty days. 


WOONSOCKET, S. D.—A franchise has been granted by the city 
council to local men for a system of electric lights and steam heat- 
ing. The plant will cost $10,000, and the money is being raised by 
popular subscription to the stock. 


l DUBUQUE, IOWA—Negotiations are under way for the sale of 
the Dyersville electric light plant to a company of Hamilton, Ohio. 
The capacity of the plant is not sufficient to supply the town, and it 
will be enlarged in the event of the new concern getting control. 


ELECTRICAL REVIEW 


Vol. 44—No. 12 


GEORGETOWN, CAL.—Negotiations are under way with the 
American River Electric Company to extend a line from a point 
hear the Delmatia mine, in the Kelsey district, to Georgetown for 
power and lighting purposes. The line will be about nine miles 
in length. 


MUSKOGEE, I. T.—The light and power plant, ice plant and a 
gas franchise here have been sold to a Chicago company. This plant 
was the first electric light plant built in the Indian Territory. The 
consideration was $125,000. The Chicago company will also put in a 
street car system. 


NEW CASTLE, KY.—The board of trustees has granted a fran- 
chise to the New Castle Blectric Light, Heat and Power Company, 
which will at once begin the work of installing its system. The 
company is a branch of the company which is putting in a plant at 
Eminence, four miles distant. 


ST. LOUIS, MO.—The Upper Alton village board has received a 
proposition from the Alton Light and Traction Company to furnish 
additional street arc lamps for the village. In consideration of a 
reduced price the company asks for a five-year contract and a fran- 
chise for laying gas mains in the village streets. 


BATH, N. Y.—Owing to the fact that the present equipment of 
the Bath electric light plant is proving inadequate to meet the de- 
mands made upon it, the owners have decided to install a new 
dynamo of 2,500-light capacity, a new 150-horse-power boiler, a 250- 
horse-power engine and other needed equipment. 


NEENAH, WIS.—The Wisconsin Traction, Heat, Light and 
Power Company, operating the electric interurban line between 
Neenah and Kaukauna, has petitioned the city council for a fran- 
chise to light the city. The company offers to furnish street lights 
at $65 per annum on an all-night schedule. The lighting contract is 
worth $6,000 a year. The company asks a thirty-year contract. 


BANGOR, ME.—A. F. Gerald has nearly completed an important 
work of electric power development on the Sebasticook river between 
Benton and Clinton, where he has erected a dam 300 feet long and 
twelve feet high, and a canal 2,000 feet long, with twenty-three feet 
head. Wheels are now being set and the plant will be ready for 
operation May 1. About 1,500 horse-power will be developed, and 
this will be utilized in several ways, including the operation of the 
car line between Fairfield and Waterville, and several factories in 
Clinton, Benton and Fairfield. 


KANSAS CITY, MO.—The poles of the electric light company in 
the retail business district, with the exception of those used for the 
lights of the city, are to be removed. Where the company has con- 
duits they will be used for carrying the wires, and on all other 
streets the trolley poles of the Metropolitan Street Railway Com- 
pany will be pressed into service. To each trolley pole an extension 
arm will be attached and on these arms the wires will be strung. 
The action of the company is due to the provisions of an ordinance 
recently passed by the city council. 


CARLISLE, PA.—The power plant on the bank of the Susque- 
hanna at Riverton, now the property of the Valley Traction Com- 
pany, is to be completely reconstructed and improved. An extension 
to the building is now being erected, and the enlarged engine room 
will be 125 feet by 57 feet. Four new direct-connected engines will 
be put in and five new Babcock boilers. This will be practically a 
new plant, with the old plant held in reserve for emergencies. This 
plant runs the trolley lines and also the electric lighting lines which 
supply Mechanicsburg and the lower end. 


WILMINGTON, DEL.—The annual report of the street and sewer 
department shows that, out of the $100,000 appropriation, $41,693.74 
was expended for lighting the city. There were on February 1, 
1903, 298 arc lamps of 2,000 candle-power each burning during the 
entire night, and during the year ending January 31, 1904, there 
were fifteen new arc lamps placed in position, making the present 
number 313. These lamps cost $64.92 each per year. The itemized 
expense account for lighting for the year follows: arc electric 
lighting for the year, $19,917.27; incandescent electric lighting for 
the year, $6,901.83; American Lighting Company, incandescent gas 
lamps for the year, $13,307.98; plain gas lighting for the year, 
$1,566.66. The present demand for arc lights is great, especially in 
the southern and eastern sections of the city. 
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ELECTRIC RAILWAYS. 


MOUNT HOLLY, N. J.—The Burlington County Trolley Com- 
pany is considering the matter of extending its road from this place 
to Pemberton by way of Smithville. 

ST. LOUIS, MO.—The Southern Illinois Electric Railroad Com- 
pany has purchased a site at Okawville, on which to erect a power- 
house. One will also be erected at Irvington. 


NEW CASTLE, IND.—The city council has granted a franchise 


for an electric line from this city to Richmond, via Haggerstown, a ` 


distance of eighty-nine miles, to Charles N. Mikles. 


LOUISVILLE, KY.—The Louisville & Nashville Railroad Com- 
pany’s narrow-gauge line to Prospect has been leased to the Louis- 
ville Railway Company, which will fit it up for electrical operation. 


NEW HAVEN, CT.—The contract for building the Groton & 
Stonington street railway has been awarded to the John B. Macafee 
Company, of Philadelphia. The road is to be completed and in oper- 
ation by July 1. . 


CHIPPEWA FALLS, WIS.—The Chippewa Valley Electric Rail- 
way Company has mortgaged its property for $750,000 to the Secur- 
ity Trust Company, Camden, N. J. Of the sum, $250,000 will be 
used for building new lines. 


VINELAND, N. J.—Representatives of a trolley company are 
getting the right of way to open up the farming district between 
this place and Bridgeton, which will also take in the towns of 
Norma, Alliance, Brotmanville, Rosenhayn and Carmel. 


COLUMBUS, GA.—W. Miller Gordon, president of the Birming- 
ham, Columbus & St. Andrews Railway, announces that work on 
that road will commence in a few weeks. The line from Chipley, 
Fia., to St. Andrews, a distance of fifty miles, will be built first. 


PASSAIC, N. J.—The Hudson River Traction Company, it is re- 
ported, has made the necessary arrangements to run cars direct 
from Hackensack to Passaic. The line will branch off from a little 
to this side of the centre of Hackensack and connect at Lodi with 
the present lines of the Public Service Corporation. 


FALL RIVER, MASS.—Frank H. Walker, of Newton; Benjamin 
W. Carlow, Henry M. Brett and N. Lewis Sheldon, of Boston; John 
M. Reed, Arthur M. Reed and Thomas E. Borden, of North West- 
port, and Algren O. Tripp and Augustus R. Wood, of Westport, have 
incorporated the Westport Street Railway Company with a capital 
of $100,000. The length of the road, which will be entirely in West- 
port, will be about twelve miles. 


ARKANSAS CITY, KAN.—L. H. Northrup, who is promoting an 
interurban railroad between Winfield and’ Arkansas City, Kan., and 
between Arkansas City and the Indian schools at Chilocco, Okla., 
has made a contract with a St. Louis company for the construction 
of the road, and work will begin in the spring. It is expected that 
the cost will be between $500,000 and $600,000. The power-house, 
general offices, etc., will be built at Arkansas City. 


INDIANAPOLIS, IND.—The work in Wabash on the Indiana 
Northern Traction Company’s line from Marion to Wabash, which 
will connect with the Wabash-Logansport line, is now practically 
completed, and the prospects for immediately completing the grad- 
ing are excellent. Construction is now being pushed as rapidly as 
possible, and the company hopes to have the road in operation by 
June 1. 


BOSTON, MASS.—The Berkshire Street Railway Company at a 
special meeting held recently voted to increase its capital stock 
from $800,000 to $1,000,000. The quarterly report of the company 
for the quarter ending December 31, 1903, shows gross earnings of 
$417,047, and net earnings of $129,033. The surplus amounts to 
$53,979, as compared with $64,511 for the same quarter of 1902. 


BROOKLYN, N. Y.—The franchise of the New York & Long 
Island Traction Company, granted by the board of aldermen, per- 
mitting it to lay twenty-five miles of track into the town of Jamaica, 
has been filed in the Queens County court. The first six miles of 
track are to be laid by January 1 of next year, and the entire road 
completed by July 1 following. The company is successor to the 
Hempstead, Mineola & Freeport Traction Company. 


CINCINNATI, OHIO—The Blue Grass Traction Company, which 
operates a line from Lexington to Paris, Ky., and the Lexington & 
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Georgetown Traction Company, which operates a line from Lexing- 
ton to Georgetown, Ky., has been consolidated, with Yunger Alex- 
ander as president. A. S. Rice, vice-president of the Equitable 
National Bank, is to be the secretary and treasurer. The capital 
stock will be $750,000. The stock in both companies is owned prac- 
tically by the same parties. 


EDWARDSVILLE, ILL.—The Okaw & Eastern Railway, with 
principal office at East St. Louis, has been incorporated in Spring- 
field. Its object is to construct a road from East St. Louis east 
through the counties of St. Clair, Madison, Clinton, Bond, Marion, 
Fayette, Clay, Effingham, Jasper, Richland, Crawford and Lawrence, 
to a point near the Wabash river. The incorporators and first board 
of directors are: James L. Brown, Lincoln; M. E. Rountree and 
Duncan M. Stansbury, St. Louis; W. S. Forman and H. L. Browning, 
East St. Louis. 


SAN JOSE, CAL.—The Santa Clara Valley Transit Company has 
been incorporated by F. M. Lockwood, J. A. Mepling, V. A. Scheller, 
W. C. Andrews and A. D. Cutler, with a capital stock of $1,000,000. 
The company purposes to construct an electric railway between this 
city and Alviso, and to run a line of light steamers from Alviso to 
San Francisco. From Alviso the railway will be continued to Palo 
Alto, with branches from the main line to the bay of San Francisco 
and to the town of Milpitas, the length of the entire road to be 
twenty-five miles. 


BESSBMER, ALA.—The promoters of the proposed trolley line 
from Bessemer to the Blue Creek and Blocton districts have organ- 
ized a committee composed of the following business men of Besse- 
mer: S. E. Jones, W. W. Hollingsworth, W. P. Gunn, W. J. Parkes, 
J. J. Sullivan, R. F. Smith, W. L. Rush, T. Y. Huffman, W. H. Lewis, 
Jacob Marks, W. H. Dennis and C. L. Odell. Surveys will begin at 
once. The line to Blue Creek, about twelve miles in length, will be 
built first, and then the work of building to Blocton will be taken 
up. The latter section will be about twenty miles long. 


OMAHA, NEB.—An organization has been perfected under the 
name of the Omaha & Southwestern Railway Company, which will 
this spring construct an electric freight and passenger railway from 
the Union Stock yards at South Omaha to Papillion. The officers of 
the company are W. H. Elbourn, president; Edward S. Streeter, vice- 
president; Charles E. Miller, secretary and treasurer; Lyman Water- 
man, manager. The company has a capital of $250,000. Right of 
way has been secured and surveyed between the points named, and 
contracts have been let for a part of the material for the road. 


CORTLAND, N. Y.—It is thought that work on the Ithaca-Cort- 
land Railroad will be commenced as soon as the weather will per- 
mit, and that it will probably be completed throughout its entire 
length from Ithaca to this city, by the way of Dryden, this season. 
A $650,000 mortgage has been entered in the county clerk’s office at 
Ithaca by the railroad company in favor of the West End Trust 
Company, and this amount will be used to begin the construction of 
the road. The company has nearly completed securing rights of 
way over highways and nothing now seems to stand in the way of 
building the road. 


HARTFORD, CT.—The franchise of the Windsor Locks & Rain- 
bow Street Railway Company has been taken over by Tucker, 
Anthony & Company, of Boston, the syndicate which controls the 
Hartford & Springfield Street Railway Company. The deal was 
effected in Boston, and as a result of the transfer a through trolley” 
line between Hartford and Springfield on the west side of the Con- 
necticut river will shortly be built. The new owners of the corpora- 
tion have organized with the election of these directors and officers: 
Directors—William A. Tucker and 8. Reed Anthony, of Boston; 
Arthur Perkins, of Hartford; Frank E. Healy, of Windsor Locks, 
and Henry A. Huntington, of Windsor. President, William A. 
Tucker; secretary, Arthur Perkins; treasurer, S. Reed Anthony. 
The Windsor Locks & Rainbow Street Railway Company, which is 
capitalized at $100,000, holds a franchise to build a trolley line from 
the tracks of the Suffield Street Railway Company, in Suffield, 
through the town of Windsor Locks and into the town of Windsor, 
where connections can be made with the Hartford Street Railway 
Company. The distance is about ten miles, and connection with the 
Hartford trolley system will be made in Windsor centre and not at 
Rainbow. The syndicate will build the road at an early date, and 
the present intention is to have the line in operation this summer. 
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te INDUSTRIAL ITEMS. 


JAMES CLARK, JR., & COMPANY, Louisville, Ky., is calling 
attention to a number of very practical portable electrical tools in a 
neat bulletin which it has just issued. 


McLEOD, WARD & COMPANY, 27 Thames street, New York city, 
N. Y., is sending out its catalogue in which is listed a line of desk, 
orchestra and pulpit lamps. Catalogue will be sent on request. 


THE CALCULAGRAPH COMPANY, 9-13 Maiden lane, New York 
city, N. Y., has issued two interesting booklets treating on the cal- 
culagraph which it manufactures. These booklets will be sent on 
request. 


THE WESTERN TELEPHONE MANUFACTURING COMPANY, 
Chicago, Ill., is announcing to its customers and friends the removal 
of its quarters from Winthrop Harbor to 42 West Jackson Boulevard, 
Chicago, Ill., where all mail and shipments should be addressed. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., selling 
agent for “Zenith” lamps, is again mailing to the trade a handsome 
descriptive catalogue. The company invites all who have so far 
failed to receive one of these to make a request for same. 


THE OKONITE COMPANY, LIMITED, 253 Broadway, New York 
city, announces that Mr. Carlos G. Palacios, of Caracas, Venezuela, 
has just placed a large order for wire for the La Guayra electric 
light plant. 


THE CENTRAL ELECTRIC COMPANY, Chicago, 111., announces 
that it has a large stock of Diehl direct-current fan motors on hand. 
The company sold these fans throughout 1903, and states that the 
entire output has given full satisfaction. It anticipates an increased 
sale for 1904, and invites intending purchasers to write for prices. 


THE 
New York city, N. Y., has issued a new and handsome catalogue 
illustrative and descriptive of the “Niles” electric traveling cranes. 
This catalogue contains many fine half-tones of electric cranes, vary- 
ing in capacity from 10 to 125 tons. Catalogue will be sent on 
request to prospective buyers. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
a very brisk demand for its slate-base Baby knife switches. The 
company is also experiencing a large demand for its Midget plugs 
and receptacles. The Midget plug and receptacle is used extensively 
for fan motor connections, and is one of the simplest and most 
economical receptacles made. 


G. M. GEST, the expert subway contractor, New York and Cin- 
cinnati, has closed with B. M. and J. F. Shanley, of Jersey City, 
N. J., a contract for laying their conduits in Harrison, N. J., and 
Kearney, N. J. Mr. Gest was recently awarded the contract to lay 
the forty-duct conduit for the Public Service Corporation of New 
Jersey. This contract will amount to thousands of dollars. 


THE KNOWLES STEAM PUMP WORKS, New York, N. Y., 
has issued to the trade a catalogue descriptive of pumping machin- 
ery for beet sugar factories. There is a wide choice of apparatus 
for use in this field, and the Knowles company aims to have its 
pumps meet every requirement. In addition to the cataloguing of 
the special apparatus for this purpose there is considerable informa- 
tion with regard to the processing of beet sugar. 


THE NATIONAL ELECTRIC COMPANY, successor to the 
Christensen Engineering Company. manufacturer of air brakes and 
electrical machinery, announces that it has just moved its executive 
offices and engineering department to its new building, located at 
the works at Milwaukee. Wis. The company is also making exten- 
sions and improvements in its shops to supply the necessary facili- 
ties for handling its increasing business. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city. has placed on the market a new fireproof material 
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known as “ceilinite.” This is designed especially for fireproofing 
the ceilings in electrical cars, for which purpose it is being used 
by the Pennsylvania Railroad Company and the Interborough Rapid 
Transit Company. This material may be used for lining apparatus, 
ceilings, side walls, and at any point where a flexible fireproof bar- 
rier is required. It is made from specially prepared asbestos, in 
pieces one-eighth to three-eighths inch thick, thirty-six inches 
wide and about fifty feet long. Samples and prices may be obtained 
from the manufacturer's offices in New York, Milwaukee, Chicago, 
St. Louis, Boston, Philadelphia, Pittsburg, Cleveland, Indianapolis 
and London, England. 


THE “BIG FOUR” ROUTE, through its general passenger and 
ticket agent, Mr. Warren J. Lynch, Cincinnati, Ohio, is distributing 
some interesting information with regard to the St. Louis World’s 
Fair. In a large folder which gives a comprehensive résumé of the 
attractions which will be found at the fair, there are the usual 
topographical maps and a map of the United States showing the 
“Big Four” system and its connections with St. Louis. There are 
also through train schedules from Boston, Albany, New York, 
Niagara Falls, Buffalo and eastern points via Cleveland, and detailed 
information with regard to car service. A specially important book 
which the company has prepared is a ‘‘Hotel and Boarding-house 
Guide.” This gives a list of the hotels, boarding houses and room- 
ing houses in the business section of St. Louis and in the territory 
westward to the World’s Fair grounds, with location, rates and 
other information. 


THE LAIDLAW-DUNN-GORDON COMPANY, of New York, has 
issued bulletin L508, describing its improved “Cincinnati” air com- 
pressor. The distinguishing feature of this machine is the novel 
manner in which the opening and closing of the exhaust ports are 
controlled. The exhaust opens through poppet valves. The closing 
of the exhaust is determined by Corliss valves located in the 
passages between the cylinder and the poppet valves. These pre- 


_ vent all leakage of air back through the poppet valves while they 


are closing and also, by providing a cushion of air under full 
rressure, allow them to seat easily and without noise. The opening 
and the closing of the admission are determined by the Corliss 
valves entirely. These and other novel features of this compressor 
are fully explained in this pamphlet, which is well printed upon 
coated paper and handsomely illustrated. It will be sent upon 
application to any one interested in air compressing machinery. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has recently closed the following contracts for batteries 
of the chloride accumulator for lighting and power: The Union 
Electric Light and Power Company, St. Louis, Mo., a battery having 
a capacity of 462 kilowatt-hours in its exciter substation; the St. 
Louis Transit Company will have installed fifty-five cells of chloride 
accumulators in its new substation for the purpose of operating 
time switches; the World’s Fair Automobile Transit Company has 
given an order for 100 sets of “exide” batteries, each set consisting 
of forty-four cells, to be used for the operation of the bus line which 
will be in service at the fair. Isolated lighting and power plants 
have been contracted for by the Union Trust Building Company, 
Detroit, Mich.; Morton F. Plant, Groton. Ct.; Abenaque Machine 
Works. Abenaque, Westminister County, N. Y.; Bank of Renovo, 
Renovo, Pa., and the Tucker Electrical Construction Company, for 
the residence of A. G. Huntington, at Bay Chester, N. Y. The Con- 
solidated Railway Electric Light and Equipment Company has con- 
tracted for 1,020. 240-ampere-hour batteries for car lighting; the 
Herreshoff Manufacturing Company will install on Mr. Herreshoff's 
private yacht a complete lighting and power battery for operating 
the searchlights, ventilating fans. and electric light throughout the 
boat; a smaller battery will also be used in connection with an 
electric launch to be used as a tender for this yacht. The yacht 
Marjorie and the yacht Roxana will each have a battery of chloride 
accumulators installed for lighting purposes. 


OBITUARY NOTICE. 


MR. JOHN B. OHARA, associate editor of the Street Railway 
Journal, of New York, died in Rochester. N. Y., on Sunday, March 
13. Mr. O’Hara was thirty-eight years of age, and was well known. 
both in the electrical and daily newspaper field. 
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STRUCTURE OF THE ATOM. 

The mathematical problem of the motion of a ring of nega- 
tively electrified particles placed inside a uniformly electrified 
sphere has been suggested to Dr. J. J. Thomson by the view 
that the atoms of the elements consist of a number of negatively 
electrified corpuscles enclosed in a sphere of uniform positive 
electrification. He has investigated the positions of equilibrium 
which would be assumed by the electrons under the action of 
their mutual] repulsion and the attraction of the sphere. Condi- 
tions of equilibrium vary steadily with an increasing number of 
electrons, but there are points where a sudden change occurs. 
These points correspond to those at which the elements change 
their properties in the periodic system, and it seems possible 
that the electron theory may be made to account for the proper- 
ties of the chemical elements. The investigation so far is in- 
complete, as the problem considered was limited to that condi- 
tion in which the electrons were distributed in a plane. The 
general problem of uniform distribution throughout the sphere 
has not yet been solved. 
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LABORATORIES FOR INSTRUCTION IN ELECTRICAL 
ENGINEERING. 


Fifteen years or so ago the electrical laboratory of a tech- 
nical school consisted chiefly of a number of rooms devoted to 
the experimental study of electrical science. ‘These were often 
excellently equipped with galvanometers of all kinds, poten- 
tiometers, electrometers, [Wheatstone bridges and the other 
physical apparatus which have played important parts in the 
investigation of electrical phenomena. Then, in addition to these 
rooms—which really were merely physical laboratories—there 
was a basement room containing two or three small dynamos 
and motors, an engine or a line shaft furnishing mechanical 
power, and a very incomplete set of voltmeters and ammeters, 
“the latter often not of reliable types. A good portion of the 
student’s time was spent in the physical laboratories men- 
tioned above, where he continued the study of electrical science 
which was started in the department of physics, and thus 
learned something about some of the more delicate and trouble- 
some measurements, which, while having much value as a train- 
ing, had little bearing upon the work which the man would 
take up after graduation. 


The Old Laboratory. 

After having spent a good part of his time in this work, 
the student was allowed to go into the dynamo laboratory—so- 
called. ‘There, with such machines as were to be found—and 
when these were not reserved for the use of some instructor— 
with such instruments as could be captured, he endeavored to 
learn something about the characteristics and temper of the 
dynamo. If an ammeter or voltmeter could not be found, he 
set up a galvanometer in some corner where it was not likely 
to be kicked over, and did his work with that. He frequently 
resorted to crude devices for instruments, but these depended 


upon well grasped principles. 


Was the Old System Inefficient? 

Study under such conditions would be severely criticised to- 
day. It would be said that a great deal of valuable time was 
being lost; that entirely too much preliminary work was neces- 
sary, and that working up the results was unduly burdensome. 
Finally, the critic would say that if so much time were spent on 
one piece of work, the number of investigations that could be 
carried out satisfactorily would be very limited, and the stu- 
dent would get an insight into the behavior of but a few ma- 
chines. This is all very true in the light of what we should 
know to-day about electrical machinery, but it can not be 
denied that the training in those days turned out many good 
men—men who had such a thorough knowledge of the funda- 
mental principles that they found it easy to understand the 
operation of types of machines which they had never handled, 
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and who had learned to depend upon their own resources 
so absolutely that they were ready to undertake any investiga- 
tion with little or no equipment. It is these men that have been 
largely responsible for the rapid progress which has been made 
in the electric arts during the last ten years. 


The Moderna Laboratory. 

To one who can recall many hours spent in a laboratory 
such as that just described, a striking contrast is furnished when 
he examines a modern electrical engineering laboratory devoted 
to instructional work such as that now belonging to the Massa- 
chusetts Institute of Technology, and which is described on 
He finds that the work, now called 
“electrical measurements,” and which took up a large part of 


another page of this issue. 


his time, is taken care of by the department of physics, where 
it properly belongs. He finds that the greater part of the stu- 
dent’s laboratory work is given up to the testing of commercial 
apparatus, though it is possible that the student of fifteen years 
ago actually spent more time on the machines he had, for in 
those days it was often expected that he should work in the 
In 
the new laboratories the student finds machines of all types and 
sizes. He finds facilities for handling these, an ample supply of 


laboratory whenever he was not required in the classroom. 


power, and accurate direct-reading instruments in sufficient 
number and of suitable range for any work in the laboratory. 
Ife finds, in addition, a well-equipped standardizing laboratory 
where he can study the best methods of carrying out any line 
of research, and where every facility is supplied for checking 
the accuracy of the instruments which he uses. This is an im- 
portant part of every modern laboratory, but it was not known 
to the student of the early days. 


The Object of the Laboratory. 

Comparison of the two conditions of work emphasizes the 
fact that the student of to-day is expected to know a good deal 
more about commercial machines and is expected to have handled 
many types which the older student only read of in books. But 
does not such comparison also emphasize the fact that there is to- 
day a greater need for impressing upon the student the impor- 
tance of thoroughly understanding his principles and of forming 
a clear conception of the physical reactions taking place in any 
particular machine, rather than becoming familiar with the ex- 
ternal appearance and how the armature looks as it ‘turns 
around? Where the student is expected to study many types in 
a limited time, is he not apt to be more impressed with how the 
thing worked than why it worked? Is he not apt to be more im- 
pressed with the beautiful way in which the machine does its 
work than with the beautiful application of physical principles 
which adapt it to its purpose? This danger is well recognized 
by the instructor, but the student too often overlooks it and 
treats the warnings of the former rather as academic objec- 
tions; and believes that for the practical man such danger does 
not exist. With the equipments which the modern laboratories 
furnish, the student should accomplish much more than his 
predecessor, and he should leave his school much further ad- 
vanced. While such equipments lighten the work of the stu- 
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dent very greatly, they do not at all relieve him of the respon- 
sibility of making the most of what is offered to him, and of 
sparing no effort to train himself thoroughly for his chosen 
profession. The best start he can be given is a thorough 
grasp of the fundamental truths of his science, and the principal 
object of the laboratory work is to give life to these truths, to 


convert them from book statements to real facts. 


SPECIFICATIONS FOR PRODUCING A MAN. 

On another page of this issue will be found a paper by Mr. 
George A. Damon, which, while of particular value to the young 
man about to start out for himself, will also repay careful read- 
ing by those who are already at work in some branch of electrical 
engineering. Mr. Damon, as a basis for an analysis of the op- 
portunities for young men in this profession, gives figures show- 
ing the progress which has been made by one hundred representa- 
tive Chicago men, all of whom are engaged either directly or 
indirectly in engineering work. This data has been tabulated, 
with a view to determining the average earnings of each branch 
of the work. Mr. Damon has further determined the opinions 
of these men on a number of questions of much importance to 
the young man. With this information he then draws up a 
specification for the production of a thoroughly trained young 
man. The author has hit upon a very happy way of giving hia 
advice, for in this form it has nothing of the dryness which a 
moral essay might have; and while practically every phase is 
covered, the suggestions are such as will tend to broaden and 
develop, rather than narrow and cramp. 

Points of Interest to Students. 

After reading this paper many points suggest themselves for 
It is worth 
noting that each man of the one hundred believes in the value 
of technica] training, though several do not think it absolutely 


comment, but only a few can be touched upon. 


necessary. It should be remarked that a number of these men 
themselves are not technical graduates. Another point made by 
Mr. Damon is that the young man takes too long to find himself. 
In the greater number of cases he has no very definite plans, and 
does not know until he is well along in his training whether or 
not he has selected that work for which he is best fitted. This is 
true, yet it would be hard to see just where the blame should be 
laid. Is it the fault of the preparatory schools, which tend rather 
toward imparting information than developing the boy into the 
man? or is it because the young man attempts to specialize too 
soon? Would it be better to so plan the school work that the 
character of the boy would be developed, rather than to fill him 
with as much information as possible? or should the young man 
devote more time to his technical work? The boy does not legally 
become a man until he is twenty-one, yet by this time he is 
supposed to have completed his training and is ready for work— 
that is to say, four or five years previously he decided for what 
work he was best suited, and planned, though perhaps rather 
indefinitely, his life work. Perhaps it is not to be wondered at 
that he does not find himself sooner. 


Pay of Technical Instractors. 


Another point to which attention is called by Mr. Damon is 
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one which is well known, although no concerted effort has been 
It is shown by the tables that the 
average age of the teachers of technical subjects is thirty-four, 
and that the average salary is only $2,500—nearly at the bottom 
of the list. The average age of the one hundred men is thirty- 


made to improve matters. 


three and one-half years, and the average salary is $3,440. It 
may well be asked, why the teacher, whose work is so vitally 
important, should be so poorly paid? Is not the production of 
a well balanced, well trained, capable young man more important 
than the design of a dynamo? and is not each young man a 
special problem in himself, calling for special engineering as it 
were? Young men can not be moulded to templets and turned 
out wholesale; each requires individual treatment, calling for 
the highest ability in the teacher. Yet the latter is expected to 
do tliis for a salary that, in most cases, does little more than pay 
expenses, and lays up nothing for old age. 


Reasons Why Salaries Are Low. 

A number of explanations might be offered for this condition. 
It is unfortunately true that practically all teachers are under- 
paid, though a comparison such as is here made brings out the 
fact more forcibly. In other professions, such as medicine and 
law, teaching is usually a secondary part of the instructor’s work. 
It is the primary part of the engineering teacher’s, such outside 
work as he may do being secondary. Another factor seems to 
have the effect of keeping down the salaries of instructors, though 
it should have just the opposite effect. Capable young teachers 
who spend a number of years in teaching and study are soon 
heard of by outsiders and are drawn away by offers of much better 
salaries than they are receiving, and the vacancy thus made is 
quickly filled by another young man who is also working his 
way up, but who is not yet known outside. It is true that there 
are many men who are fond of teaching and who are not willing 
to give it up, even for much better pay, and who readily make 
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great sacrifices, believing they are doing their best to advance 
the race; but it is unjust to take advantage of this. 


Students Advised to Become Self-Supporting. 

Certain of Mr. Damon’s suggestions are not equally ap- 
plicable to all sections of the country. He suggests that every 
young man should pay for his own education, and become self- 
This is easier to do in the 


West, where tuition is free, than at certain of our eastern insti- 


supporting as early as possible. 


tutions, where the tuition fee alone is nearly as much as the 
western student pays for his living. But one or two points of 
particular interest to the student have been touched upon, as 
it will be better for him to read and digest the entire paper. It 
would be well if Mr. Damon’s ideas could be presented to the 
young man before he enters the technical school. 


NEW USES FOR CALCIUM CARBIDE. 

Acetylene gas, as produced from calcium carbide, has been 
put to two new uses recently, both of them being interesting 
and possibly of considerable practical value. In one the gas 
generated from the carbide is made use of to empty the ballast 
tanks of a submarine boat and thereby bring the latter to the 
surface. This would seem to be an exceedingly simple, safe 
and cheap method of controlling submergible boats. The other 
application, in quite a different field, is the use of acetylene to 
produce high temperatures. The acetylene may be burned 
in a Bunsen burner or an apparatus similar to the oxyhydrogen 
blowpipe. M. Fouché has developed an instrument of this 
type, which he described recently before the French Physical 


Society. The flame is formed by the combustion of a mixture 
of acetylene and oxygen in a jet under a pressure of about six 
pounds. This rather high pressure is necessary in order that 
the flame may not travel back. It melts most metals quite 
readily, and will solder iron and steel, and it is said that even 
lime and silica may be fused. 


A NEW METHOD OF DETECTING ELEC- 
TRICAL OSCILLATIONS.’ 


J. A. EWING, LL. D., F. R. S., AND L. H. 
WALTER, M. A. 


The magnetic detector of Rutherford,? 
though now well known, appears to have 
created little interest until attention was 
directed to the subject by Marconi’s adap- 
tation of the method to his telephonic 
detector. Marconi’s apparatus employs 
the change of hysteresis, which is pro- 
duced in iron by the influence of electric 
= oscillations,when these are caused to pass 
through a coil surrounding the iron, the 
change being made manifest by means of 
a telephone. In his view the electric 
oscillations act by reducing the hysteresis.’ 
It occurred to us to exhibit the altera- 


jee read before the Royal Society, February 11, 


2 Phils. Trans., A., vol. clxxxix, p. 1, 1897. 
3 Roy. Soc. Proc., vol. 1xx, pp. 841-344, 1908. 


tion in hysteresis by a different method— 
namely, by applying the principle which 
ig used in an instrument invented some 
years ago by one of us for the mechanical 
measurement of hysteresis. In that in- 
strument! the hysteresis is measured by 
the mechanical couple between a mag- 
netic field and the iron, when either the 
iron or the magnet providing the field is 
caused to revolve. Thus, if the field re- 
volves, the iron tends to be dragged after 
it, as a consequence of hysteresis in the 
reversals of its magnetism, and if the 
motion is prevented by a spring or other 
control it assumes a deflected position. 
Suppose, now, the electric oscillations to 
act on it, any change of the hysteresis 
caused by them will be exhibited by a 
corresponding change in the deflection. 
We anticipated, in accordance with the 
generally accepted view that hysteresis is 


1 Journal Institution of Electrical Engineers, vol. 
xxiv, pp. 398-480, 1895. 
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reduced by the oscillations, that their 
presence would be detected by a fall in the 
deflection. 

With this expectation an experimental 
apparatus was arranged, consisting of an 
electromagnet capable of being rotated 
on a vertical axis by an electric motor. 
The magnet poles were bored out circular, 
and between them was suspended, by a 
phosphor-bronze strip, a ring made uv 
of three thin, flat annuli of soft iron, 
clamped together, and provided at the 
foot with an axial pivot. The ring was 
free to turn inside of two bobbins wound 
with fine copper wire, the windings be- 
ings at right angles to the plane of the 
ring. Through these copper windings 
electrical oscillations, produced in the 
usual manner by means of a distinct 
spark-gap, were passed. 

The first experiments resulted in a very 
small] deflection from the position due to 
normal hysteresis, indicating, as was ex- 
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pected, a decrease of hysteresis when the 


oscillations arrived. ‘The apparatus was 
also tested with an alternating current of 
about 100 periods per second in place of 
the oscillations, with the effect that the 
normal hysteresis deflection was almost 
entirely wiped out. 

Various other forms were also tried 
with indifferent results, when it occurred 
to us that there would be advantages in 
passing the oscillations through the mag- 
netic material itself, making it of mag- 
netic wire. A small bobbin was there- 
fore wound with insulated soft iron wire, 
and the ends soldered to the upper and 
lower halves of the spindle, which was 
itself divided at the centre, and the upper 
half bearing the controlling spring, and 
the lower dipping into mercury, from 
which a connection led to the other termi- 
nal. On passing oscillations through this 
winding, a remarkable and unexpected 
result was obtained. The change of de- 
flection was much more marked than in 
the former experiments, and was in the 
opposite sense, indicating an increase of 
hysteresis while oscillations were present. 
Afterward, hard steel wire was substi- 
tuted for the soft iron, and a very great 
increase in the effect was observed, still in 
the same direction—that of increase of 
hysteresis. 

Owing to these encouraging results, it 
was decided to continue the experiments 
in this direction, abandoning the older 
form, in which a decrease of hysteresis 
was dealt with. The first bobbin con- 
structed was about five-sixteenths inch in 
external diameter, and had a vertical wire 
space of one-quarter inch. The winding 
was a single No. 32 gauge iron wire, double 
cotton-covered, wound straight round 
from beginning to end. Later No. 40 and 
No. 46 steel wires were employed, of which 
the latter gave the best results. It was 
soon noticed that any method of increas- 
ing the oscillatory current in the wires, 
as by winding the bobbin with two wires 
having a slightly unequal number of 
turns, was of advantage in giving a larger 
deflection. Later, a fine copper wire sec- 
ondary, wound on the bobbin parallel to 
the magnetic wire, was tried, first with 
the ends insulated, and then with the 
ends soldered together. A marked in- 
crease in deflection was observed when 
the secondary was closed, showing that 
the magnetic nature of the wire itself 
was influential. Accordingly, a bobbin 
was then wound with insulated steel wire, 
doubled back on itself. This non- 
inductive winding gave by far the best 
results hitherto attained, and is now 
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used, except when special results are re- 
quired. 

The instrument, though described as 
a detector of electrical oscillations, may 
be said to measure rather than detect, 
giving quantitative as well as qualitative 
results, and being capable of regulation 
from a sensibility of the same order as 
that of an average coherer down to prac- 
tical insensibility to powerful sparks in 
the same room. 

In the instrument, as shown in the fig- 
ure, the electromagnet takes the form of 
a ring capable of moying round a verti- 
cal axis, and is provided on the interior 
with two long wedge-shaped pole-pieces, 
M,M, the current to the winding being 
supplied through brushes bearing against 
insulated rings below. The magnet is 
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made to revolve by an electromotor, the 
best speed being about five to eight revo- 
lutions per second, but the electromagnet 
may be replaced by a permanent magnet 
system giving a similar field. A structure 
is built up, external to the magnet, to 
support the vessel containing the pivoted 
bobbin and its centering arrangements. 
The bobbin itself is made of bone, and is 
about two inches long. It is provided 
with a steel spindle at each end bearing 
in a jewel hole, the two halves of the 
spindle being insulated from one another. 
The winding, which is, as far as possible, 
non-inductive, consists of about 500 turns 
of No. 46 gauge, hard drawn steel wire, 
insulated with silk. The bobbin is im- 
mersed in petroleum or a mixture of petro- 
leum with thicker mineral oil, which 
serves the double purpose of fortifying 
the insulation and giving the damping 
effect necessary to steady the deflection 


Vol. 44—No. 13 


due to the drag of the revolving magnet. . 
Readings are taken by means of a spot 
of light, as with speaking-mirror galva- 
nometers, but a siphon-recording attach- 
ment has been fitted, and any form of con- 
tact for working a relay could be employed. 

The detector, as before mentioned, 
gives quantitative readings, and, in some 
cases, the deflection may be too large to 
be easily read by the scale. For this pur- 
pose a variable shunt is provided, by 
which the deflection can be regulated. 
For the purpose of wireless telegraphy, 
the instrument has the advantage of giv- 
ing metrical effects. The benefit of this 
in facilitating tuning, and in other re- 
spects, need not be insisted upon. 

From the physical point of view, the 
augmentation of hysteresis is interesting 
and unlooked for. It is probably to be 
ascribed to this, that the oscillatory circu- 
lar magnetization facilitates the longi- 
tudinal magnetizing process, enabling the 
steel to take up a much larger magnetiza- 
tion at each reversal than it would other- 
wise take, and thus indirectly augmenting 
the hysteresis to such an extent that the 
direct influence of the oscillations in re- 
ducing it is overpowered. The net result 
appears to be dependent on two antago- 
nistic influences, and, in fine steel wire, 
under the conditions of our experiments, 
the influence making for increased hys- 
teresis, as a result of the increased 
of magnetic induction, is much the more 
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An Electromechanical Coupling. 

Aningeniouselectromechanicalcoupling, 
which allows a continual change of speeds 
from zero to a maximum, was described 
recently in a note presented to the French 
Academy of Sciences. This mechanism 
consists of a prime mover, a motor, a 
dynamo and an epicyclical gearing. The 
prime mover transmits a certain portion 
of the power directly to the machine to be 
driven. ‘The rest of its power is absorbed 
by the generator, which, in turn, drives 
the motor. The train of epicyclical gear- 
ing is acted upon simultaneously, both by 
the prime mover and the motor, but the 
two machines have different speeds vary- 
ing the speed of the motor, eo that the 
desired change may be made. 

—e 

The principal danger from electric 
cables in mining is in sending through 
them too great a current, thus causing the 
wires to become heated and setting fire to 
timber or other woodwork. Where the 
wires are bare and are used for overhead 
trolleys, should the person passing along 
the track chance to come in contact with 
the wire and his cap be wet he is likely 
to sustain a severe shock, though usually 
the voltage is so low in electric mine 
traction plants as not to render such 
shock fatal. 


March 26, 1904 


SUGGESTIONS FOR PRODUCING HIGH- 
FREQUENCY CURRENTS AND SOME 
OF THEIR PHENOMENA. 
(Concluded.) 


BY EDWIN F. NORTHRUP AND ELLIOTT 
WOODS. 


Two views, reproduced from photo- 
graphs, of two coils constructed on the 
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the circuit in which the electricity oscil- 
lates, are kept as short as possible. The 


discharge from a high-frequency coil will 
vary in volume, as well as in length, very 
greatly, according to the form of con- 
struction of the apparatus and the power 
which is put into it. 
been described 


A coil such as has 
above, when the trans- 
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Fie. 5.—COIL FOR TWENTY-INCH SPARK—SUGGESTIONS FOR Propucina HIGH- 
FREQUENCY CURRENTS. 


general lines described above are illus- 
trated in Figs. 5 and 6. The coil shown 
in Fig. 5 gave a very good twenty-inch 
discharge. The terminals in the picture, 
Fig. 5, are shown twenty and one-quarter 
inches apart, from which standard of ref- 
erence the reader can determine the other 
dimensions of the apparatus. The coils 
shown in Figs. 5 and 6 had their second- 
aries wound on glass jars which set on the 
inside of larger glass jars around which 
the primary coils are wound. ‘The con- 
struction as indicated in Fig. 3 would, 
however, if followed, have been somewhat 
more efficient. The primary turns, as in- 
dicated above, should preferably be made 
of copper strip, as the high-frequency 
currents in the primary coils are chiefly 
confined to the surface of the conductor 
and by using copper ribbon instead of 
round wire as actually used, it is possible 
to surround a larger portion of the sec- 
ondary windings without increasing: the 
number of primary turns. 

Experiments with the coils illustrated 
in Figs. 5 and 6 showed that for obtain- 
ing the maximum length of discharge a 
certain number of primary turns were re- 
quired. For the coil shown in Fig. 6 four 
turns on each half seemed to give the best 
result. The efficiency of the high-fre- 
quency coil in regard to length and vol- 
ume of discharge is greatly increased 
when the leads to the primary windings, 
or, in other words, the connecting wires in 


former is taking about twenty amperes at 
110 volts and 7,200 alternations per min- 
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joined in series and the discharge from 
a high-frequency coil, capable of giving 
eight inches, passed through all of them. 
Observations taken on a wattmeter which 
measured the true power put into the 
apparatus apparently showed that the ap- 
paratus was taking less power than would 
be required with ordinary currents to 
light ten lamps to two-thirds candle- 
power, as they actually were lighted from 
the high-frequency discharge which was 
passed through them. To all appearances 
the filaments were brought to incandes- 
cence by true conduction currents. As 
far as the indications went, a considerably 
larger number than ten lamps could have 
been lighted in the same way and to the 
same brilliancy; as one lamp, when the 
current was passed through it alone, was 
lighted no more brilliantly than when 
passed through ten in series, and an air- 
gap, in series with the lamps over which 
the discharge passed, very slightly, if at 
all, diminished their glow. The explana- 
tion of this apparent paradox, that more 
energy was displayed in the lamps than 
was actually put into the apparatus, as 
measured by a wattmeter measuring true 
watts, can not be satisfactorily given by 
the writers. No opportunity has been 
presented to investigate the matter ex- 
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Fie. 6.—No. 2 COIL—SUGGESTIONS FOR PRODUCING HIGH-FREQUENCY CURRENTS. 


ute, should give a discharge of sufficient 
volume to bring the filament of a 110- 
volt sixteen-candle-power lamp to a bright 
red when passed through it. We have 
seen as many as ten incandescent lamps 
brought nearly to candle-power when 


perimentally so as to reach a certain con- 
clusion. We consider any explanation 
based upon theory as of little value and 
a study of the interesting phenomenon 
above described is suggested as being well 
worth the trouble. Any high-frequency 
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discharge which is not of sufficient vol- 
ume to light up lamps, when passed di- 
rectly through their filaments, may be 
considered poor as to what may easily be 
obtained by proper construction. 

Many experiments were tried by the 
writers with the high-frequency appara- 
tus shown in Figs. 5 and 6. None of the 
experiments was strictly new, having been 
described by Tesla and other writers, and 
only a brief mention will be made of some 
experiments which indicate strikingly the 
properties of high-frequency currents, 
which show phenomena totally unlike di- 
rect currents and those of moderate fre- 
quency. Thus, presenting a piece of 
metal held in the hand to one terminal of 
the high-frequency coil draws a discharge 
from the terminal into the body, even 
though the body be insulated by a stool 
with glass legs. Simple and common as 
is this observation to those familiar with 
high-frequency currents, it would be in- 
explicable to one who does not appreciate 
that electricity always flows in a closed 
circuit, and that the circuit, according 
to Maxwell’s theory, is, for high-fre- 
quency currents, as perfectly closed 
through the dielectric medium as it is 
through a wire for ordinary currents. 
The experiment as described can be per- 
formed without any disagreeable sensa- 
tions, but, contrary to the common notion, 
if the discharge is taken through the body 
by grasping both terminals of the coil, a 
severe shock will be felt. Our guess as 
to the explanation of this is that in addi- 
tion to the high-frequency electromotive 
forces set up in the coil, there are others 
of much slower period which cause cur- 
rents of lower frequency to pass through 
the body, and that it is these currents that 
give the shock. When the body is insulated 
and one terminal is touched, it is only 
the currents which have a very high fre- 
quency that can pass into the body and 
these produce little or no sensation. 

To obtain from a high-frequency coil 
a most brilliant display of light, proceed 
as follows: take a large piece of plate glass 
and fasten a piece of tin-foil about as 
big as a dollar on each side of the glass 
near its centre. Connect to each piece of 
tin-foil a terminal of the coil. When the 
coil is in operation, even if it is a very 
large one, the discharge will not puncture 
the glass, but will spread out in fiery 
streamers on each side of the glass like 
the roots of a tree, covering a wide area 
and producing a most beautiful effect, 
especially when seen in the dark. 

All kinds of vacuum tubes, including 
electric light bulbs, can be made to glow 
brightly by being held in the hand and 
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approached to one terminal of the coil. 
Vacuum tubes will generally glow if sus- 
pended between two metal sheets which 
are connected to the terminals of the coil. 
Many other experiments along the same 
line, which attracted such lively attention 
when first exhibited in a striking manner 
by Tesla, can be performed with a coil 
constructed like those described above. 
A very beautiful display of light and 
a high-frequency discharge of considera- 
ble length can very easily and inexpen- 
sively be obtained by constructing an air- 
insulated coil made as follows: Describe 
on the top of an old wooden table two 
concentric circles, the inner one about 
three feet in diameter and the outer one 
about four and one-half feet in diameter. 
On the circumference of each circle bore 
fifteen or twenty evenly spaced holes. In 
each hole insert a rod about three feet 
long, of hard, dry wood, glass or fibre. 
Around the upright rods of the inside cir- 
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Fig. 7.—METHOD FOR EXCITING THE O8cIt- 
LATIONS. 


cle wind in a single layer anywhere from 
000 to 1,000 turns of fine wire, the coil 
of wire thus formed reaching from the 
bottom to the top of the rods. Bring the 
bottom terminal up through the centre 
of the coil, fastening it to a suitable sup- 
port above the coil. Wind around the out- 
side circle of upright rods, eight or ten 
turns of heavier wire, say No. 12; making 
the outside turns the primary and the in- 
side turns the secondary of a high-fre- 
quency coil, the other parts of the high- 
frequency apparatus being the same as we 
have described above, a high-frequency 
discharge of a foot or more in length may 
be obtained. If the terminals of the sec- 
ondary are separated, so that the dis- 
charge can not pass, the wire coils formed 
as above will appear, when viewed in a 
darkened room, like a huge, brilliantly 
glowing cylinder of purplish light. One 
of the writers once entertained a small 
audience of ladies and gentlemen for an 
hour and a half with a display of a large 
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variety of light effects obtained with a 
high-frequency apparatus, and we know of 
no more pleasing entertainment than can 
be furnished with properly selected ex- 
periments performed with a high-fre- 
quency apparatus of large power. 

The high-frequency currents of low 
potential which pass through the primary 
circuit only may be made to yield in a 
simple manner many striking effects 
of induction and impedance. Thus 
an impressive but simple experiment is 
performed as follows: a single turn of 
heavy wire is made to complete the con- 
denser circuit. Another single turn of 
heavy wire is connected near its ends by 
a suitable mounting upon which a small 
lamp socket is placed, containing a lamp 
of about six candle-power. The mounting 
of the lamp is so arranged that it can be 
used as a handle. When the condenser 
current is flowing through a single turn 
of wire and this is approached with the 
turn holding the small lamp, the latter 
will light up when the turns are at some 
little distance and can readily be made to 
give its full candle-power. One of Tesla’s 
experiments is easily performed with 
great success as follows: a one-quarter- 
inch brass rod ten feet long is bent at its 
centre so as to form a narrow arch, the 
vertical sides of which are about ten inches 
apart. Suitable slides are made to work 
on these rods and upon these slides elec- 
tric lamp sockets are placed. As we per- 
formed the experiment, a sixteen-candle- 
power lamp was placed in one socket near 
the bottom of the arch. Near the centre 
of the arch a ten-candle-power lamp was 
placed. Near the top an eight-candle- 
power lamp. When the current is taken 
from the condenser and passed through 
the arch, the phenomena of impedance are 
strikingly shown by these lamps. The 
lower lamp lights up nearly to full can- 
dle-power. The middle one remains dark, 
and the upper one, if care is not taken, 
will quickly burn out. 

These simple experiments, and a great 
many others which space will not permit 
us to describe, can be performed by any 
one and the appliances for them can gen- 
erally be made with very little trouble. 

So many of these experiments come to 
the mind of one working with high-fre- 
quency currents, and go to show in a moat 
convincing manner how influential are the 
effects of capacity, impedance and molecu- 
lar bombardment, that it seems to us that 
the physical laboratory of any school or 
college is not complete unless supplied 
with apparatus for the production of high- 
frequency phenomena. 

As the spectacular features of high- 
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frequency currents increase with the 
length and volume of the discharge which 
is obtained, it is of interest to many per- 
sons to strive to obtain the most power- 
ful apparatus which can be built. The 
largest apparatus, for which the writers 
have specifications, gives a discharge of 
thirty-two inches. 

It is probable, however, that an appa- 
ratus could be constructed which would 
give a discharge of considerably greater 
length ard volume sufficient to bring six- 
teen-candle-power lamps to incandescence. 
The experience of the writers would indi- 
cate that the form of construction shown 
in diagrams 1 and 3 is that which is best 
adapted to obtaining the longest possible 
discharge lengths with greatest safety in 
insulation, and with apparatus construct- 
ed in the smallest compass. Whatever the 
length of discharge one wishes to obtain, 
the apparatus should be proportioned as 
above described. Roughly speaking, the 
length and diameter of each half of the 
secondary coil should be the same. For 
each inch of secondary winding of one- 
half of the secondary coil, two inches of 
discharge can be obtained. A good oil 
to use for the insulation is a clear thin 
paraffin oil, and ita dielectric strength 
can be reckoned as at least ten times that 
of air for high-frequency potentials. As 
shown in a previous article by one of the 
writers, the dielectric strength of oil is 
greater for high-frequency potentials than 
for low-frequency potentials. If the 
above considerations hold beyond the 
range over which the writers have ex- 
perimented, one ought to be able to obtain 
a discharge five feet in length with a coil, 
each half of which has a secondary wind- 
ing about thirty inches high and about 
thirty inches in diameter at its base, and 
about twenty-two to twenty-four inches 
at its top. Of course, the greater the dis- 
charge length with a discharge having a 
given thickness, which one wishes to ob- 
tain, the greater must be the capacity of 
the transformer which charges the con- 
denser. Our experiments indicated that 
the primary of the transformer required 
about one ampere at 110 volts pressure 
for each inch of high-frequency discharge, 
which had sufficient volume to light an 
incandescent lamp of sixteen candle- 
power. If great discharge lengths are 
sought, the condenser should be arranged 
to withstand a potential that will disrupt 
a parallel gap of at least one and one-half 
to two inches. The most feasible way to 
obtain a condenser of this strength and 
of sufficient capacity is to construct four 
condensers like the one described above, 
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and join two pairs in series. It may here 
be remarked that to double the dielectric 
strength of a condenser and maintain its 
capacity unchanged, its volume must be 
increased four times. It is better to 
make several condensers and join them to- 
gether in the combinations required for 
the capacity and dielectric strength 
sought, than to make one large condenser. 
In the former case, various capacities can 
be obtained for experimental purposes, 
and breakdowns are much more easily re- 
paired. | 

The commercial uses of a powerful 
high-frequency coil are not very obvious 
at the present time. A coil, however, 
giving a six-inch discharge is very useful 
for the production of X-rays, chiefly 
where these are to be used for therapeutic 
purposes and where sharpness of defini- 
tion is not essential. A coil of moderate 
power will excite a large tube to its full- 
est capacity, which will very brilliantly 
light fluorescent screens. It is possible 
that the physiological effects produced by 
charging the body of an insulated person 
from one terminal of a powerful coil may 
have certain beneficial effects. 

Unquestionably, the best method of 
charging the aerial wire in wireless teleg- 
raphy experiments is by means of an os- 
cillating discharge made with condensers 
and a transformer. One of the writers 
in April, 1902, made several experiments 
on the application of a transformer and 
condensers to exciting oscillations in the 
aerial of a wireless telegraph station. We 
can not enter into a full description of 
this much discussed subject, but for ref- 
erence a diagram is here given of one 
method for exciting the oscillations, which 
was tried with great success. Consult Fig. 
7, which is self-explanatory to those fa- 
miliar with wireless telegraphy. The 
method shown in the diagram is only one 
of several that were successfully tried. 
The large impedance, which consisted of 
the secondary of a small induction coil, 
permitted the two condensers C and C to 
become charged from the transformer, but 
when the air-gap broke down a powerful 
surge of electricity was produced up and 
down the aerial and through the air-gap 
g, the resistance of which is greatly re- 
duced by the heavy flow of current from 
the condensers and transformer. This was 
proved by the action on the coherer, the 
blowing of the fuses in the electric light 
circuits of a near-by building, as well as 
by the fact that sparks of considerable 
length could be drawn from the aerial a 
third way up its length into an insulated 
conductor, such as the blade of a shovel, 
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which was held near it. In these experi- 
ments, the discharge across the gap would 
answer instantly to the most rapid tap- 
ping of the key, and the energy available 
was vastly in excess of what might be ob- 
tained from an induction coil. 

In conclusion, we have to say that the 
phenomena of oscillating currents and 
high-frequency discharges are so complex, 
and the observations made so unexpected, 
that one must rely almost entirely upon 
experiment to learn what will happen 
each time that the conditions are slightly 
varied. 


A Portable Electric Mining Lamp. 

A paper presented recently before the 
British Institution of Mining Engineers 
described a small portable electric lamp 
which has been used for some time at the 
Bruay collieries, Pas-de-Calais. The lamp 
is known as the Neu-Catrice. It consists 
of a box of sheet lead containing two ac- 
cumulator jars made of celluloid or semi- 
plastic india-rubber. Each jar contains 
one positive and two negative plates, the 
two giving a mean voltage of 3.9, sufficient 
to supply a small incandescent lamp of 
about one candle-power for fifteen con- 
secutive hours. The lamp is mounted on 
top of the lead case and is protected by a 
glass globe, one-half of which is coated 
with a semi-translucent white varnish, 
which acts as a reflector and allows a small 
amount of light to be diffused backward. 
The lamp is carried by means of a hook 
attached to three vertical rods which par- 
tially protect the globe. Two sizes of this 
lamp are made—one weighing three 
pounds, fourteen ounces, giving 0.8 candle- 
power for eleven hours, the other weigh- 
ing five pounds and giving one candle- 
power for fifteen hours. The dimensions 
of the small lamp are ten inches high, two 
and three-eighths inches square, and for 
the larger, ten inches high and three inches 
square. The lamp takes less than three 
and one-half watts per. candle-power and 
lasts for 500 hours. It is charged at the 
rate of one ampere for twelve hours. After 
being fully charged it is partially dia 
charged through a thirty-two-candle- 
power lamp, in order that the high initial 
voltage of the cells may not injure the 
small lamp. Five hundred and four of 
these lamps are in daily use at the mine 


‘mentioned above. About ninety-seven per 


cent are kept in commission, the others be- 
ing laid up for minor defects. The cost 
of maintenance is said to be one cent per 
day. The lamp is considered absolutely 
safe in gaseous atmospheres, and is very 
reliable. 
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The Augustus Lowell Laboratories of Electrical Engineering of the 
Massachusetts Institute of Technology. 


Description of One of the Most Completely Equipped Laboratories for Instruction in Electrical Engineering in the World. 


HERE is no need to dwell upon the 
important part being taken in our 
industrial development by the en- 

gineering schools. This is recognized by 
all, though few appreciate the difficulties 
encountered in giving the would-be en- 
gineer a suitable training, or the elaborate 
and expensive equipments which are now 
being used for this purpose and which 
are to-day rather the rule than the ex- 
ception. One of the newest and most 
complete equipments for instruction pur- 
poses is that contained in the Augustus 
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which are generally in conflict. A course 
which furnishes information only turns 
out a man with a general idea of current 
practice, but ill fitted to carry on the en- 
gineering work of the world; while, on the 
other hand, where training is the one ob- 
ject sought, the graduate may be well pre- 
pared to take up his engineering profes- 
sion, but is sadly lacking in knowledge of 
the contemporary state of the art. A 
course of instruction must be adopted 
and followed which will train the young 
man thoroughly in the principles of en- 
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pare the apparatus for his experiments, 
not only that he may be familiar with 
the connections of his instruments and 
machinery, but that he may obtain a cer- 
tain facility in such work. But this pre- 
paratory work may easily be carried to 
extremes, so that the greater part of the 
work in the laboratory consists in setting 
up and connecting instruments and appa- 
ratus. Where this is the case the student 
is apt to get the idea that the principal 
object of the laboratory work is to learn 
to connect up properly the machine which 
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Fig. 1.—FLOOR PLAN, SHOWING GENERAL ARRANGEMENT OF AUGUSTUS LOWELL LABORATORIES, MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 


Lowell laboratories of electrical engineer- 
ing, the latest addition to the Massachu- 
setts Institute of Technology at Boston. 

In laying out a new course of technical 
instruction or improving an old one, the 
head of the department is confronted with 
a problem which, due to the many con- 
flicting conditions and demands which 
must all be met and harmonized, is worthy 
to be classed with the most important 
engineering problems of the day. The 
task is to impart to the young man just 
from school as much training and, at the 
same time, as much information as possi- 
ble in four years; these two requirements 


gineering, and yet not send him out 
heavily handicapped by not knowing the 
progress that has been made by his pro- 
fession. 

To lay out a satisfactory course, com- 
promises must be made, as in any engi- 
neering work. The student has a certain 
amount of time to invest, from which 
the best results must be obtained. The 
course must be divided into classroom 
work and laboratory work, and each of 
these must again be divided between the 
study of theory and of practice. For 
example, it is highly desirable that in 
the laboratory the student should pre- 


has been assigned to him, and that the 
readings which he obtains when the prepa- 
ration has been completed simply show 
that the work of connecting has been 
done correctly. On the other hand, if the 
apparatus is set up permanently and the 
student is given an instruction sheet, tell- 
ing him what switches to throw, what 
handles to turn and what readings to take, 
it frequently is true that he does not 
understand at all what he is doing, or why 
he is doing it. It may easily happen, 
under such conditions, that what appears 
to be a good report is made on work 
carried out without accident, yet the stu- 
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dent has not at all grasped the object of 
his experiment. A laboratory arranged 
on the latter plan has the advantage that 
the apparatus is not so exposed to mishaps 
as when the student arranges it himself; 
but, on the other hand, accidents have 
themselves an instructional value, and by 
the use of protective devices, damage to 
the machinery can, in general, be avoid- 
ed. The student seldom tries to start a 
shunt motor without a starting box more 
than once, even if the only result of his 
first attempt is the unexpected opening of 
a circuit-breaker. 

After having laid out the course of 
instruction so as to preserve the proper 
balance between theory and practice, the 
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ment without providing a lot of machines 
which are hardly more than toys. 

An electrical laboratory usually has 
three classes of work for which to provide. 
Sometimes there are more. ‘There is, 
first, the routine work of the electrical 
engineering students. In this work the 
men are supposed to obtain a certain fa- 
cility in setting up apparatus and in- 
struments, and, at the same time, to study 
the behavior of the various types. The 
second class of work is the thesis investi- 
gation which these men usually carry out 
during their senior year. This work is 
generally original so far as the student 
himself is concerned, and most frequently 
consists of a large amount of experimental 
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ly desirable, not only because it helps to 
advance the profession, but because it aida 
in the development of the laboratory and 
maintains the interest of both students 
and instructors. A further requirement, 
not infrequently met, is that of supplying 
light and power for other buildings. 

It is evident that the demands of these 
several classes of work can not all be fully 
satisfied, but it is the object of every 
laboratory equipment to do this as far as 
possible. This should be borne in mind 
in the examination of any laboratory, as 
the value of the equipment depends not 
so much upon its variety and the size of 
the units, as upon the amount of service 
which can be got out of it; and of great 


Fie. 2,—LABORATORY oF DYNAMO ELECTRIC MACHINERY, LOOKING SOUTH. 


equipment of the laboratory demands at- 
tention, and here, as everywhere else, com- 
promises between conflicting conditions 
must be made. The fund available for 
apparatus is always limited, and while, 
for some reasons, large units are desirable, 
many types of machines must be provided, 
and hence smaller sizes are usually decided 
upon. Electrical energy in various forms 
and under various pressures must be avail- 
able, and a sufficient number of accurate 
instruments are needed. The apparatus 
must be arranged so that it is available 
for many purposes. In short, the equip- 
ment must be as flexible as possible. All 


of these machines and instruments are 


expensive and great care and judgment 
are necessary to obtain the requisite equip- 


investigation on one particular machine or 
type of machine. For such work a per- 
manent arrangement is highly desirable. 
The third class of work which must be 
handled is the laboratory instruction given 
to students who are following other engi- 
neering courses, and in which it is en- 
deavored to give them a general idea of the 
operation of electrical machinery and of 
the character of the work which can be 
done. Such instruction is highly desirable, 
as it teaches the members of each branch 
how the other branches can assist them. 
In addition to these three classes of 
work there is frequently a fourth. This is 
the advanced investigation carried out 
either by graduate students or by the 
instructors themselves. Such work is high- 


importance here is the means provided for 
distributing power to the various parts of 
the laboratory and for shifting and group- 
ing machines. Attention to these details 
largely increases the usefulness of the 
entire equipment. 

The Augustus Lowell laboratories of 
electrical engineering are in a one-story 
building located between Clarendon street, 
Trinity place and Stanhope street, within 
a few minutes’ walk of the main group of 
buildings. This building was erected dur- 
ing the summer and early fall of 1902, 
and with its equipment (when the latter 
is completed) will be valued at $100,000. 
It is built on a factory basis, lighted by 
skylights instead of windows, and covers 
over forty thousand square feet of ground, 
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The accompanying floor plan, Fig. 1, 
shows the general arrangement adopted. 
All of the rooms shown on this plan, ex- 
cept the group of nine classrooms and the 
two offices in the lower left-hand corner, 
and the chemical preparation room, sup- 
ply room and office at the lower right-hand 
corner, are occupied by the department of 
electrical engineering. The main room is 
the dynamo laboratory, here marked 
“pnower-house.” ‘This room is about 324 
feet long and forty-two feet wide, and is 
traversed from end to end by a ten-ton 
electric crane, with the exception of the 
extreme right which is cut off for the 
boiler room. The ultimate capacity of 
the boiler room is three 250-horse-power 
boilers. At present but two are in place 
supplying steam to the driving engines. 
At the top of the plan are a number of 
small rooms used for research, recitation, 
storage, a battery room and for a well 
equipped shop. Adjoining the main en- 
trance on Clarendon street are two small 
offices not used by the department. On 
the right side of the corridor is the large 
standardizing laboratory, and on the left 
a library, a study and offices for the head 
of the department. Adjoining the stand- 
ardizing laboratory is the large recitation 
room, and adjoining this is the electrical 
engineering preparation room and four 
offices for instructors. About the centre 
of the plan is a small lecture room, and 
across the corridor from this are several 
small rooms, two of which are fitted up 
for photometric studies. It will be seen 
that the arrangement of rooms is compact 
and convenient, and iff spite of the close- 
ness of the dynamo room to the other 
rooms there is practically no disturbance 
in the classroom, due to the running of 
the machines. 

The special arrangements adapted to fa- 
cilitate working in the laboratories are 
the electric crane mentioned above, a test- 
ing floor twelve feet by thirty feet, a large 
and complete switchboard, and a liberal 
number of supply circuits laid in ducts 
under the floor and running to all points 
of the room. ‘The testing floor, which can 
be seen in the centre of the illustration 
(Fig. 2), showing the south end of the 
laboratory, is of concrete, in which tee- 
rails are embedded. ‘The grooves beside 
the head of the rail enable special clamps 
to be slipped down around the rail, where 
they serve to bolt down securely any ma- 
chine in any position. These grooves also 
serve to catch any water thrown upon the 
testing floor and carry it off through suit- 
able drains. This is a detail, but a great 
convenience in testing work, as water can 
be used freely for cooling brakes and in 
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water rheostats, without the nuisance of 
having it run about the floor of the dyna- 
mo room. By means of the crane any of 
the smaller machines in the room are 
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as will be seen, does not differ from those 
erected in commercial plants. 

A view of the shop is given in Fig. 4. 
This, as mentioned before, is located in 
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easily transferred to the testing table, and 
by means of the circuits under the floor are 
quickly connected so as to be supplied 
with power from any of the laboratory 
sources. 

The distributing switchboard, which is 
shown in Fig. 3, serves not only for labora- 
tory purposes, but, as well, for the light 
and power distributing board for the gen- 
erator plant. This plant not only fur- 
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a bay at the side of the laboratory, and ia 
well equipped with machine tools. It serves 
for such repair work as may be necessary 
and for preparing such special devices as 
are needed in the laboratory, or for re- 
search work. 

A view of the main generating units is 
given in Fig. 5. The large unit in the 
background is a 480-kilowatt double-cur- 
rent generator, directly connected to a 
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Fie. 4.—THE LABORATORY SHOP, AUGUSTUS LOWELL LABORATORIES, MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY. 


nishes power to the laboratory and serves 
as part of the experimental equipment, 
but also supplies light and power to the 
other institute buildings. The switchboard, 


cross-compound Russell engine. This gen- 
erator has a six-phase connection on the 
alternating-current side, enabling single, 
quarter-phase or three-phase currents to 


u Ő i C 


—. — TŐ a, 


March 26, 1904 


be drawn from it. A closer view is given 
in Fig. 6. In the foreground of Fig. 5 is 
a 150-kilowatt Westinghouse three-phase 
generator driven by a tandem compound 
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5 is seen the condenser. This is of the 
surface type, is located in the basement, 
and operates in connection with the cool- 
ing tower located just outside the power- 
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Fic. 5.—THE ENGINE Room, AvuGustus LOWELL LABORATORIES, MASSACHUSETTS INSTITUTE 
: OF TECHNOLOGY. 


Ridgeway engine. Between the two units house. Between the Ridgeway engine and 


are a 100-kilowatt sixty-cycle dynamo and 
a fifty-kilowatt twenty-five-cycle dynamo 


\ 


the testing floor are two seventy-five-kilo- 
watt direct-current dynamos driven by 


Fie. 6.—THE MAIN GENERATING Unit, AUGUSTUS LOWELL LABORATORIES, MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY. 


driven by a 150-horse-power motor. These 
three machines are on the same bed-plate. 
A side view of the group is given in the 
foreground of Fig. 3. On the left of Fig. 


Westinghouse engines. ‘These two units 
form a complete plant in themselves, and 
serve not only for furnishing power to 
the laboratory, but are excellent sets for 
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testing and demonstrating work. In ad- 
dition to this machinery there are two 
twenty-five-kilowatt direct-current ma- 
chines driven by a 100-horse-power West- 
inghouse engine. These machines complete 
the generating equipment of the labora- 
tory. This is arranged so as to be avail- 
able for testing as individual machines, 
and also as complete generating plants, 
enabling the cost of power to be deter- 
mined from actual runs. 

To obtain a variety of currents there 
are a number of transformers and motor- 
driven dynamos, the motors of which are 
operated by current from the power-plant. 
Thus, there is a 150-kilowatt Scott trans- 
former, a fifty-five-kilowatt transformer of 
the three-phase type, a fifty-kilowatt 
twenty-five-cycle rotary converter, with 
compounded field windings, a variable re- 
actance and a starting compensator, and 
two fifteen-kilowatt three-phase machines 
which may be operated at any frequency 
between twenty-five and seventy-five, and 
are useful for running in parallel or as a 
generator and synchronous motor. Differ- 
ent types of motors, both single, polyphase 
and for continuous current, are avail- 
able for experimental work. These are 
supplied with various types of armatures, 
and the greater number are rated at less 
than ten-horse-power. There is a complete 
electric car equipment. There are also 
supplied various types of are light dyna- 
mos, a constant-current transformer and a 
two-kilowatt generator for giving very 
high frequencies which are used for study- 
ing the behavior of inductances and ca- 
pacities. Testing transformers wound for 
100,000 volts enable puncture and insu- 


lation measurements to be made on ma- 


terials used in high-voltage work. 

To list all of the machines located in 
the dynamo room, and available for labora- 
tory work, would be tedious. The aim has 
been to provide an ample power supply 
and a sufficient number of machines of 
all types to meet all demands, and though 
many of them are rather small, they are 
large enough to demonstrate the behavior 
of each type. — 

Of equal importance with the dynamo 
laboratory, though perhaps not as showy, 
is the standardizing laboratory. Two 
views of this are shown in Figs. 7 and 
8. This laboratory serves not only for 
standardizing and calibrating the labora- 
tory instruments, but in here the student 
determines the best methods or apparatus 
to be used in any particular investiga- 
tion. Emphasis is laid upon this, as well 
as upon the accurate checking and cali- 
bration of instruments. Before the stu- 
dent is allowed to take up actual experi- 
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mentation he is required to submit to 
the instructor a study of the methods of 
measurement to be adopted, a list of the 
apparatus and instruments which will be 
required, a detailed sketch of the arrange- 
ment of circuits which will be required 
for carrying out the investigation, and a 
statement of what is intended to be dem- 
onstrated by the work. The standard- 
izing laboratory is provided with direct 
and alternating currents, the lalter at 
frequencies of sixty and twenty-five and 
in quantity up to 4,000 amperes and in 
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voltages up to 50,000. Direct currents 
are available up to 1,000 amperes and 
potentials as high as 3,000 volts. The 
laboratory has a full complement of 
standard ammeters, voltmeters and poten- 
tiometers. There are sets of standard re- 
sistances, inductances and capacities, 
and numerous other special devices such 
as oscillographs, wattmeters of various 
types, a special generating set for test- 
ing the latter, sensitive galvanometers, 
recording instruments and other necessary 
devices. 
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The two small rooms assigned to photo- 
metric study have been equipped, the one 
for measurement of incandescent lights 
and the other for the study of arc lights. 
The latter has a large photometer, de- 
signed and constructed by the institute 
particularly for this work. 

In the lecture room, Fig. 9, special de- 
vices have been adopted to promote the 
comfort of the students and to assist the 
lecturer. This room seats 400, and is 
ventilated by means of air ducts deliver- 
ing air under each row of seats. The lec- 
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tables are very strongly constructed, en- 
abling the lecturer to mount a miniature 
generating station on them and operate 
it there. For this purpose there is a 
series of miniature switchboards suitable 
for any system of distribution, any one of 
which is easily mounted upon the table. 
The preparation room is well supplied 
with indicating apparatus, and a lantern 
for illustrative purposes. 

This lecture room is used jointly by the 
department of electrical engineering and 
the department of chemistry, the latter 
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Fies. 7, 8, 9, 10.—AUGUsSTUS LOWELL LABORATORIES, MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 1—LECTURE Room. 
: 2—PREPARATION RooM. 3 AND 4—STANDARDIZING LABORATORIES. 


ture tables are mounted on casters and 
roll easily on the grooved rails shown. 
These rails pass through the lecture room 
and the adjoining preparation room into 
the dynamo laboratory, so that any of 
the small machines may be picked up by 
the crane, dropped on the truck, and 
rolled into the lecture room. 

In the preparation room, shown in 
Fig. 10, there is a series of cross tracks, 
affording storage room for the tables not 
in use, and allowing the latter to be 
shifted about as desired. These testing 


having a preparation room similar to that 
described, but on the other side of the 
lecture room. The arrangement is such 
that all apparatus necessary for a lecture 
is arranged in the preparation room, and 
at the beginning of the lecture is wheeled 
into the room. It takes but a moment to 
connect up any source of electrical sup- 
ply, or steam, gas, air or water. The lec- 
ture room may thus be used continuously, 
practically doubling its usefulness. 

The work in the laboratories is con- 
ducted with an idea of making the stu- 
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dent think and act for himself. Self- 
reliance and resourcefulness are encour- 
aged, the idea being to develop a man 
who can do things as well as know things. 
At the same time the experiments are laid 
out so as to supplement the classroom in- 
struction and to illustrate the funda- 
mental truths of electrical science. 

The erection and equipment of this 
magnificent laboratory have enabled the 
Massachusetts Institute of Technology to 
open a graduate school of research. The 
object of this is to obtain a limited num- 
ber of advanced men who can give two 
years to investigate some important prob- 
lem in engineering. The work is of the 
highest type, and every facility for re- 
search is provided. There is a demand 
for engineers who can do more than keep 
abreast with the theory and practice of 
their profession. New questions are con- 
stantly being presented and must be an- 
swered, in order that the state of the art 
may advance. This is true in applied 
science as well as in pure science, and it 
is to meet this demand that the grad- 
uate school of engineering research has 
been opened. There are already a few 
students entered in this course, which 
was opened only at the beginning of the 
present academic year. 


The Massachusetts Institute of Tech- 


nology has always stood in the front rank 


of engineering schools. It is noted for 
the thoroughness of its instruction and 
for keeping abreast in its teaching with 
the engineering professions. The new 
electrical laboratory, which is second to 
none, is only a further proof of the de- 
termination that there shall be no lag- 
ging behind. The president of the insti- 
tute is Dr. Henry X. Pritchett, and the 
head of the electrical engineering depart- 
ment is Dr. Louis Duncan, with whom 
are associated Professor William L. Puffer 
and Professor H. E. Clifford. 


Verbs Needed. 

The St. James Gazette, of London, 
thinks there is a need for certain new 
verbs. “We want,” it says, “popular verbs 
for several operations introduced by mod- 
ern science. The X-rays, the Finsen treat- 
ment for lupus, the operation of radium 
for cancer, and what not—what are the 
words for these? A man is guillotined or 
hanged; his leg is amputated; he is 
trepanned. What is it when he is rayed, 
Finsened, radiumed? We still want a wire- 
less word. ‘Marconigram,’ which was sug- 
gested, seems to have died a natural death. 
What is the synonym for telephone when 
one speaks over the instrument to which 
a phonograph is attached? And have we 
finally agreed that ‘motor’ is the verb to 
travel by automobile ?” 
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Mr. U. N. Bethell. 


One of the most widely known and 
most successful telephone men of the day 
is Mr. Union Noble Bethell. His genius 
in the command of men and things has 
carried him to so many positions of emi- 
nence in the telephone field that his di- 
rective effort is now a prominent factor 
in the developing of telephony throughout 
the Middle Atlantic and the South Atlan- 
tic states. 

Mr. Bethell was born in Evansville, 
Ind., and received his early education at 
Hanover College. He completed a course 
at the Columbia Law School, Washing- 
ton, D. C., in 1885. Going West, he prac- 
tised his profession in Minneapolis for 
some time. In 1889 he was engaged in 
the offices of the New York & New Jersey 
Telephone Company, of which company he 
soon became treasurer. In 1893 he became 


Mr. U. N. BETHELL. 


general manager of the Metropolitan Tele- 
phone and Telegraph Company, which 
company was succeeded by the New York 
Telephone Company in June, 1896, and 
of this latter company Mr. Bethell is now 
vice-president and general manager. 

Mr. Bethell was recently made presi- 
dent of the New York & New Jersey Tele- 
phone Company, and he is also president 
of the following companies: Bell Tele- 
phone Company, of Philadelphia; Dela- 
ware & Atlantic Telegraph and Telephone 
Company; Chesapeake & Potomac Tele- 
phone Company ; Hudson River Telephone 
Company; Central New York Telephone 
and Telegraph Company; New York & 
Pennsylvania Telephone and Telegraph 
Company. 

While it has been along the lines of or- 
ganization and executive management that 
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Mr. Bethell has achieved his greatest suc- 
cess, he has won an enviable reputation 
as a clear and forceful speaker upon many 
varied topics. Particularly so has this 
been the case when addressing the various 
legislative bodies before whom he has ap- 
peared, he possessing the ability to eluci- 
date the knotty problems connected with 
modern telephone development and to lay 
before the uninitiated a simple exposition 
of this most difficult form of industrial 
traffic. . 

It is not alone with his own interests 
that Mr. Bethell has become popular, for 
he is held in high esteem by his business 
competitors, and his personal interest in 
thousands of employés of the companies 
which he represents has had much to do 
with the phenomenal success of all those 
institutions with which he has been or is 
connected. 
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An Automobile Train. 

The automobile as a means of hauling 
freight labors under several disadvantages. 
The wagon must itself be heavy, and when 
freight is added to this, the weight be- 
comes so great that damage to the roads 
must result. If the freight be loaded 
upon wagons which are trailed by the 
motor car, nothing is gained, since the 
latter must be approximately as heavy as 
the loaded trailers in order to have the 
necessary tractive effect. Moreover, such 
trains are troublesome to control, because 
the trailing wagons do not follow in the 
tracks of the motor car, but tend to cut 
across at every curve. This becomes seri- 
ous when there is more than one trailer 
to the train. To overcome these defects, 
an automobile train has been devised by 
Herr Renard. The motor is equipped with 
a powerful engine sufficient not only to 
drive it, but to drive also all the trailers. 
Running through this car is a shaft with 
flexible couplings, which, through gearing, 
drives the wheels of each trailer. In this 
way the necessary tractive effort is ob- 
tained without an excessive weight on any — 
set of wheels. To prevent the trailing cars 
from turning too quickly, the tongue of 
each wagon is coupled to a rod projecting 
from the wagon ahead, the two being so 
proportioned that each trailer follows the 
track made by the motor car. A train 
made up in this way, with a motor car 
equipped with a sixty-horse-power engine, 
the car weighing fifteen kilogrammes, has 
successfully drawn a train of twenty tons 
along a road at a velocity of about twenty- 
five kilometres an hour. The train, which 
was easily handled, consisted of a motor 
car, two wagons for freight, and two car- 
riages for passengers—Die Umschau 
(Frankfort a. M.), March 5. 
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Electrical Methods of Measuring 
Temperature. 

On Thursday, February 25, the first of 
a series of three lectures dealing with 
electrical methods of measuring tempera- 
ture was delivered in the Royal Insti- 
tution by Professor H. L. Callendar, 
F. R. S., whose platinum resistance ther- 
mometers are now coming into prebty 
extensive use in a number of different 
industries. The lecturer stated that there 
were two methods of measuring tempera- 
ture by electric means—viz., the change 
in the resistance of a wire with a vari- 
ation in its temperature, and the electro- 
motive force which is observed when heat 
is applied to the junction between two 
dissimilar metals. The first method had 
the advantage that the change to be meas- 
ured was a large one, since the resistance 
of a coil of platinum wire at a high tem- 
perature was about five times as great as 
it was at the temperature of the room, 
and was thus a gredter change than the 
change in volume of a perfect gas as 
compared at the same temperatures. 
Secondly. the resistance coil could be 
used to get the average temperature of a 
relatively large space, which was often 
convenient, as, for example, in taking the 
temperature of a gas. For this particular 
purpose a mercury thermometer had the 
drawback that its reading depended partly 
on radiation losses, which were 50 to 100 
times as great as with the platinum ther- 
mometer. Coming to thermo-junctions, 
these were very convenient when it was 
required to know the temperature at a 
particular point, since the couple was 
affected by heat applied at the junction 
only, and not at all by heat applied elae- 
where. The effect to be measured was, 
however, much smaller than the change 
of resistance in the other type, but for 
determining high temperatures, or great 
differences of temperature, the thermo- 
pile was excellent; though for measuring 
low temperatures or small temperature 
differences the electric-resistance thermo- 
meters were about 100 times as sensitive. 
In both types of thermometer platinum 
or platinum alloys were adopted as the 
material to which heat was to be applied, 
since there was then no trouble from 
zero errors due to repeated heatings and 
coolings, or to chemical action; while 
their infusibility was such that there was 
a very large range of temperature over 
which they could be used. 

Both methods were sensitive and ac- 
curate, and could, moreover, be arranged 
so ag to give their indications at any de- 
sired distance from the source of heat. 
Both were also well adapted for taking 
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continuous temperature records either by 
photography, or by pen and ink, while 
mercury recording thermometers, on the 
other hand, were clumsy and slow. The 
calibration of electric thermometers was 
effected by comparing them with a gas 
thermometer. The change of electrical 
resistance was not exactly proportional to 
the temperature, but the law connecting 
the two had been established by a num- 
ber of different experimenters. Between 
0 degrees and 100 degrees centigrade the 
error made in assuming the resistance to 
be proportional to the temperature was 
about one-half degree centigrade, but at 
400 degrees centigrade it was twenty-five 
degrees centigrade. It was found, how- 


Scale of Tempaorature. 
Fras. 1 AND 2.—ELECTRICAL METHODS OF 
MEASURING TEMPERATURE. 
ever, that the resistance was a parabolic 
function of the temperature, and this was 
now found to be the case not only with 
platinum, but with other pure metals. A 
number of different empirical formule 
had been proposed for the resistance of 
iron at different temperatures, and were 
represented in Fig. 1. Between 0 degrees 
and 100 degrees centigrade they were 
all fairly correct, but as would be seen 
differed greatly at higher temperatures ; 
and the experimental points plotted 
showed that, as with platinum, a simple 
parabolic formula fitted best into the re- 
sults, holding right up to the temperature 
at which iron lost its magnetism. ‘The 
recognition of this law simplified the cali- 
bration of a resistance thermometer, the 
constants of which were determined by 
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heating the coil up to some known high 
temperature, such as the boiling point of 
sulphur. 

The reduction of the indications given 
by a thermo-couple was a more com- 
plicated matter, as would be seen by com- 
paring the curves of temperature electro- 
motive force, given in Fig. 2. (Here the 
scale given is correct for the copper-iron 
couple, but the numbers must be multi- 
plied by ten for the other couples.) Here 
it would be noticed that the nickel-iron 
couple had a fairly uniform curve, and 
it could, moreover; withstand exposure 
to a high temperature. The iron-copper 
couple, on the other hand, had a maxi- 
mum electromotive force at 250 degrees, 
which became zero at 530 degrees. 

In making platinum resistance ther- 
mometers the wire was wound on thin 
mica plates which would withstand a high 
temperature, and had no chemical action 
on the metal. The resistance of the wire 
could be measured by a Wheatstone bridge 
or ordinary post office box, but, in using 
the latter, care must be taken to avert 
the usual connections of the battery and 
the galvanometer, which, while right for 
telegraph testing, were quite wrong for 
thermometric work, as too large a current 
then flowed through the galvanometer, 
heating up its coils and altering their re- 
sistance. Hence the galvanometer should 
be coupled up to the terminals usually 
marked B and the battery to those 
marked G. In order to avoid errors due 
to the change in the resistance of the 
leads between the thermometer coil and 
the Wheatstone bridge, two idle or com- 
pensating leads were taken from the other 
a of the bridge up to the thermometer 
coil. 

These idle leads formed a portion of one 
arm of the bridge, while the thermometer 
coil and the working leads made up the 
other. The compensating and working 
leads being exposed to the some changes 
of temperature automatically balanced 
each other. With platinum resistance 
thermometers there was, therefore, 
nothing equivalent to the “stem” errors 
which caused such trouble in making ac- 
curate measurements with mercury ther- 
mometers. Indeed the principal reason 
why the latter class of instrument was 
not used for high-temperature measure- 
ments arose from the magnitude of these 
stem errors, which might amount at fur- 
nace temperature to as much as fifty 
degrees centigrade. 

The design of a satisfactory platinum 
recording thermometer had been difficult, 
since the currents which worked the relay 
mechanism actuating the inking pen were 
so extremely small, being roughly , satwas 
ampere, which is only about yay of the 
strength of current used in ordinary 
land-line telegraph relays. He had 
found, however, that by letting the relay- 
arm make contact with a wheel con- 
tinuously moyed by clockwork instead of 
with a fixed contact, trouble from sticking 
was avoided, in spite of the extremely 
small force available for working the 
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relay-arm. Recording thermometers em- 
bodying this feature were now made for 
a variety of purposes, and were excellent 
as sunshine recorders. In these two ther- 


mometers were used, one of which was 
covered with black so as to absorb the 
The record 


light rays. obtained was 
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TRANSPORTABLE SUBSTATION. 


——$<— 


BY A. STEANS. 


————__— 


The accompanying illustrations show 
the general appearance and details of a 
small substation mounted on wheels to 


TRANSPORTABLE SUBSTATION CONTAINING TRANSFORMERS AND SWITCHING GEAR FOR 
EMERGENCY INSTALLATIONS. 


479 


current can be laid on, if the premises to 
be supplied are not immediately on the 
existing network. With the object as far 
as possible of overcoming this, Mr. S. E. 
Fedden, the general manager of the 
Sheffield (England) Corporation electric 
supply department, has designed and made 
a substantial van containing two fifty- 
kilowatt Burnaud transformers, and the 
necessary switch gear and cable connectors 
to enable a supply to be given immediately 
the high-tension mains are laid. 

The van can be drawn by two or three 
horses, according to the gradient, and 
left standing over the hole in the ground 
where the mains temporarily terminate, 
powerful brakes being supplied to the 
wheels and the harness gear removed to 
prevent any possibility of the van shift- 
ing. The ends of the cables are led up 
through a space in the bottom of the van 
and easily connected to clamps provided 
on the switch gear, which is arranged on 
a board in the back of the van. When 
the bottom door of the van is lowered, it 


Views SHOWING INTERIOR OF VAN— TRANSFORMERS AND SWITCHING GEAR. 


much more instructive than that of the 
ordinary burning-glass recorder, since the 
intensity of the sunshine was not merely 
indicated but actually measured, and the 
instrument was, moreover, much more 
sensitive. 


permit of it being removed from place to 
place. ‘The difficulty that has been ex- 
perienced in complying with the demands 
of intending consumers is, that a consid- 
erable delay must take place before the 


constitutes a platform on which the oper- 
ator can stand. At the top of the 
board are shown two high-tension fuse 
boxes controlling the high-tension feeders 
by means of oil or dust fuses. Connec- 
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tion from these is made to the transform- 
ers inside the van, from the low-tension 
sides of which cables are laid to the low- 
tension gear shown in the middle of the 
board. 

The equipment provides for rapidly 
joining up two high-tension feeders and 
four low-tension, the high-tension being 
lead-covered concentric cables, one for 
each phase, and the low-tension lead- 
covered four-core cables, two phases being 
conveyed in the one cable. Provision is 
made for securely locking the van and 
for ventilating it, and the whole arrange- 
ment has been found very useful to enable 


a supply to be given while permanent sub- 
stations are being built and fitted, on 
completion of which the cables are taken 
into them and the van moved to some 
other spot where its services are required. 
Such a device may also be used for tem- 
porary lighting, as on building works, 
exhibitions, ete. 


—— dm 


Recent Advances in Electrochemistry. 
The first of three Cantor lectures on 
electrochemistry was delivered by Mr. 
Bertram Blount on March 7. This lec- 
ture dealt only with the so-called “wet” 
processes, the speaker dwelling upon the 
refining of copper particularly. He called 
attention to the benefit of chemical and 
electrochemical competition in this field, 
pointing out that where no chemical proc- 
ess exists, the electrochemical process does 
not make much advance. The lecturer de- 
fined the terms “winning” and “refining.” 
Metals are “won” from fused baths, but 
“refined” in aqueous solutions. The former 
process is usually conducted by means of 
a fused electrolyte, and is applicable to 
the separation of a metal from the ore. 

In commenting upon copper refining 
methods, Mr. Blount believed the multi- 
ple system (better, though, in any case, 
much depended upon the convenience, and 
after refinement great care must be exer- 
cised in working the metal. The power 
required is small compared with the labor 
item, and it was due to this fact that the 
American refiners had made such progress, 
as they have adopted labor-saving devices. 

There is not much demand for pure 
zinc, and this metal can be produced in 
the pure state by distillation, though the 
process is expensive. It can be prepared 
electrolytically, but when the solution is 
slightly acid a high electromotive force 
is necessary, and if it be alkaline, the de- 
posit of zinc is spongy. 

Methods of obtaining nickel elec- 
trolytically are troublesome, and there are 
difficulties in separating it from its alloys. 
It would probably pay to make a copper- 


nickel alloy and deposit copper from this, 
recovering the nickel chemically. 
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A Quartz-Thread Vertical Force 
Magnetograph. 

At a meeting of the British Physical 
Society on February 26, a paper was read 
bv Dr. W. Watson on a “Quartz-Thread 
Vertical Force Magnetograph.” The fol- 
lowing is the official abstract: 

The late Dr. Eschenhagen was the first 
to show that when the moment of inertia 
of the suspended system in a horizontal- 
force magnetograph is made very much 
smailer than that employed in the ordinary 
form, it is possible to detect variations 
in the earth’s field of quick period. The 
design of a satisfactory form of instru- 
ment to record rapid variations of the 
vertical component presents very consider- 
able difficulties. Thus if an attempt is 
made to reduce to any great extent the 
moment of inertia, and hence the mass 
of the balanced magnet in the ordinary 
form of Lloyd’s balance, it is found that 
irregularities are immediately introduced 
owing to imperfections or dirt interfering 
with the free movements of the knife- 
edge. Further, slight tremors cause the 
knife-edge to slip about on the plane, and 
thus the azimuth of the magnet varies. 
The instrument which the author has de- 
signed and constructed resembles, in prin- 
ciple, the quartz-thread gravity balance of 
Professor Threlfall. In addition to the 
advantages derived from the suppression 
ot the knife-edge, the instrument can be 
simply and accurately compensated for the 
effects of changes of temperature. The 
principle of the instrument is to have 
a magnet suspended on a horizontal quartz 
fibre kept stretched by means of a spring. 
The centre of gravity of the magnet and 
the torsion of the fibre are so adjusted 
that the axis of the magnet is horizontal. 
Any variation of the vertical force pro- 
duces a rotation of the magnet about the 
fibre which can be suitably recorded by 
means of a mirror attached to the magnet. 
The temperature compensation is effected 
by weighting the magnet on the same side 
of the axis of the fibre as the south pole, 
so that the magnetic couple and the couple 


due to the torsion of the fibre act in the 


same direction. Hence, since an increase 
in temperature causes one of these couples 
to decrease and the other to increase, by 
suitably adjusting the weight, and there- 
fore the magnitude of the torsion couple, 
complete compensation can be obtained. 
The suspended system in the instrument 
shown at the meeting consists of two mag- 
nets eight centimetres long and one milli- 
metre diameter attached by means of 
small platinum straps to two fused rods 
„of silica which form part of the plate of 
fused silica forming the mirror. The 
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upper surface of the mirror ig platinized. 
The fixed mirror is supported on the base 
of the instrument, and is capable of ad- 
justment. The instrument has been tested 
at the National Physical Laboratory and 
it is proposed to set up one of the in- 
struments in the new maonetic observa- 
tory. 


°° > oe —____.. 


Commercial Tests of Materials. 

A paper was read recently before the 
Engineering Society, University College, 
London, by Mr. E. G. Izod, on “Com- 
mercial Tests of Materials.” Emphasis 
was first laid upon the desirability of test- 
ing materials, in order that it might be 
determined whether or not they came up 
to specification, and also to determine the 
cheapest satisfactory material. 

Testing materials and performing ex- 
perimental work may be divided into two 
classes—that for the purpose of scientific 
research, and that for commercial pur- 
poses. It many respects the two classes 
differ a great deal. There are three rules 
which must be observed in making com- 
mercial tests: all tests must be made as 
nearly as possible under working condi- 
tions; the cost of the work must be kept 
down as much as possible, and the work 
must be so systematized that every test 
will follow a standard course from start 
to finish. A method of keeping a record 
of samples and tests was described, this 
being planned upon the card aystem. 

Passing next to the work, the tensile 
test was taken up first, as this is the one 
most generally made. It was shown that 
the results given by this test may vary 
considerably if standard conditions are not 
adhered to, and the test may be useless 
for certain classes of materials. Thus, 
the elongation of a test piece depends upon 
the ratio of length to diameter, and for 
this reason all testa should be reduced to 
a standard. In place of tensile tests on 
cast iron, transverse tests were recom- 
mended, as it has been found that these 
give more reliable results. The shrinkage 
test was described, and ita value in indi- 
cating the amount of silicon present point- 
ed out. 

The impact test for cast iron is a test 
for brittleness, which is an important fac- 
tor. In actual failures the fracture sel- 
dom resembles that due to a tensile test, 
and for this reason other methods of test- 
ing are desirable. An advantage of the 


impact test is that it may be carried out 
by an unskilled operator on very small 
samples. The testing machine is self-ad- 
justing. While the author believes that 
this method is still in the experimental 
stage, he considers the tests more reliable 
than tensile tests. 


March 26, 1904 


THE OPPORTUNITIES IN THE ELEC- 
TRICAL BUSINESS.' 


BY GEORGE A. DAMON. 


The electrical business is a complicated 
one, and is constantly undergoing changes. 
By the time a method or system becomes 
standard enough to be looked upon as a 
precedent, a tendency develops in some 
entirely new direction. The men who 
succeed in electrical work must therefore 
be quick to grasp the lessons of the past, 
must be ready to appreciate the limitations 
of the present and above all should be 
alert to seize the opportunities for im- 
provement. 

The leaders in the various branches of 
the industry during the first developments 
when electrical work was an art and not 
a science, were graduates from the well- 
known university of “Hard Knocks.” The 
men of the second generation of workers 
who are now doing things are largely the 
product of a semi-scientific training in 
schools of technology, supplemented by ex- 
perience of a practical nature picked up 
in @ more or less haphazard way. A few 
years more will see the development of 
a third and better prepared generation of 
electrical experts, and it is safe to say 
that they will be the result of a combina- 
tion of a practical training thoroughly 
mixed with a theoretical education. As 
it must be expected that the next genera- 
tion will be superior to the present one, 
will it not be well to stop for an instant 
in the strenuous rush for results and make 
a few suggestions which may be of assist- 
ance to our successors in planning their 
life work? 

“Work harder,” “dig deeper,” “put in 
a better cement foundation,” are the key- 
notes of the suggestions which our older 
brothers give to us as the result of their 
experience, and the ambitious young man 
will be quick to recognize the value of their 
advice. But what is wanted most is some 
definite information as to how to spend 
the time devoted to preparation in the 
most efficient manner, and how to get the 
benefit of a combined training in theory 
and practice in the most effective way. 


THREE ENQUIRIES. 


That those who have traveled well on 
their way toward their goal have many 
opportunities to point the way to the ones 
behind, is well indicated by recounting 
several recent conversations. The first 
was with a boy of eighteen. 

“I am a senior in the high school,” he 
said, “and I want to become an electrical 
engineer; what shall I do?” 


1 Read peers the Western Society of Engineers, Chi- 


cago, March 18, 
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He was strong, bright, ambitious and 
willing to work. 

“Some men tell me to take a college 
course first and enter practical work after- 
ward; some tell me to get a few years’ 
experience first and then take a college 
course, while still others tell me to study 
several years, work a year or two and then 
finish my senior year. In planning my 
course should I include the language stud- 
ics or cut them out in favor of shop, 
laboratory or commercial courses? Should 
l try to get through in three years, or 
should I extend my college education over 
a period of five years? Others tell me to 
leave out the university work entirely, go 
to work in the shop or upon construction 
work, getting what theoretical training I 
require by attendance at night school or 
by taking a correspondence course. What 
shall I do?” 

And there are some of us who will 
appreciate the young man’s bewilderment. 

The second conversation was with a pro- 
fessor at the head of the electrical depart- 
ment of one of our leading universities. 

“I feel highly complimented,” he said. 
“I have received a letter from one of the 
largest electrical manufacturing compa- 
nies in this country, offering positions to 
my entire senior class. This is remarkable, 
for in Europe it is the custom for the 
technical graduates to pay for the privi- 
lege of entering the shops of the large 
companies. But,” he continued, “I should 
like to find out whether or not I should 
advise my boys to accept this offer. What 
has become of the young college men who 
entered the shop courses in years gone 
by? Are they advancing as satisfactorily 
as the graduates who found positions in 
other parts of the field? Have the large 
companies taken care of the graduates of 
their testing departments with sufficient 


liberality to justify a young man in mak- 


ing the sacrifices which a shop course en- 
tails? Would it not be better all around if 
I offered the large company the services 
of my junior class for one year? What 
would you advise ?” 

The professor is to be commended in 
his search for information, and in his 
evident interest in seeing his “boys” get 
a fair start in the strenuous race in which 
they have entered. 

The third conversation was with a young 
electrical engineer who had graduated 
from high school, had then taken a college 
course with some practical work during 
vacations, and had then entered a large 
factory as a “special apprentice.” 

“T have had a fine experience,” he said, 
“ and have nothing to regret. Upon leav- 
ing college I went into the testing depart- 
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ment of a large electrical manufacturing 
company, was promoted rapidly, and 
finally advanced into the engineering de- 
partment. My compensation at firat was 
small, but it has gradually been increased 
until at the end of five years’ service I 
am securing about $1,500 per year. I am 
looking out for the future, however, and 
am not entirely satisfied with the prospect. 
If I stay with my present emplover, the 
inanufacturing company, my work must 
he narrowed to one department of the 
work, and I will alwavs be a salaried man 
without an opportunity to acquire an in- 
terest in the business. Would it not have 
heen better for me to have started with a 
smaller company, and is it too late yet 
for me to begin over again? What would 
you suggest ?” 

Knowing that the leading electrical men 
of Chicago would afford a valuable field 
for studying results and would welcome 
an opportunity to heln furnish a solution 
for the problems of the boy, the professor 
and the rising young electrical engineer, 
a letter of enquiry was sent to one hun- 
dred of the leading men in Chicago en- 
gaged in the various branches of the elec- 
trical industry. An opportunity was given 
at the same time for the expression of 
opinion on various questions pertinent to 
the general subject. The response to the 
circular letter was hearty and spontane- 
ous, and we are under obligations to one 
hundred of our friends who have so kindly 
consented to become living examples, and 
willing to be analyzed for the good of 
the cause. The following is 


AN ANALYSIS OF RESULTS. 


Young men control the business. The 
enquiry was, therefore, confined to men 
between the ages of twenty-seven and 
forty-five, upon the theory that the older 
men are the product of a set of con- 
ditions, which have passed away, while the 
youngest men are, as a rule, still engaged 
in a period of preparation. The number 
of men of each age is shown graphically. 
The average age is thirty-three and one- 
half years. 

The average income at each age is also 
plotted on a gunshot diagram and a line 
of average incomes determined up to the 
age of thirty-eight, after which there was 
not sufficient data to locate the curve. 
This income curve starts with a value of 
$2,170 at twenty-seven and extends to 
$4,000 at the age of thirty-eight. The 
average income of the entire one hundred 
men is $3,440 per year, which will give 
us a standard by which we can measure 
the different branches from a mercenary 
standpoint. 
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The hundred men may be divided into 
groups as follows: 


Aver- Aver- 


No. of age age 
Men. Age. Income. 
SAIESIIEN Hoo eed he eese oes T 833 82.100 
Sales managers ...0 00... cee eeeees 11 36 3,400 
Business men..........0.cccceeceee: 10 36 4,800 
Sales engineers. —....... ee eee 8 35 2,350 
Electrical engineers .. .  ......- 16 33 2,200 
Constructing engineers ... weee 6 33 2.850) 
Electrical experts . ..... ......... 8 33 3,260 
Operating engineers .............. 3 32 2,250 
Operating tnanagers and superin- 
tendents .... esee.. Saeecccas 10 34 3,550 
Professors and editors. ... ........ 8 31 2.500) 
Patent attorneys .......... 4 82 4,000 
Consulting engineers — sg 9 40 6,400 


Total number of men, 190. General averages: age 334% 
years; income, $3,440. 


Classified in reference to incomes, the 
record is as follows: 


Men 
Income over $10.000 per vear............. eee eee 5 
Income between 35,000 and 810.000. 2. ow... 9 
Income between $2,400 and $5,000.... 0... ....... 66 
Income below $2,100 2.0.00... cece cece cece ee ee eee 20 
Total 64:2 5 Gbcu wee ta SE ak Oe eee NE 100 


It should he stated that there are in 
Chicago at least one hundred more men 
in the business whose incomes will aver- 
age about the same as the first hundred 
selected. An effort was made to make the 
list representative, and the men were se- 
lected on account of their positions with- 
out reference to their incomes. 

It is to be understood that the dollar 
is not the most desirable standard bv 
which to measure men individually, but 
looked upon as a class, a study of the 
averages furnished by the enquiry is in- 
teresting and may be made instructive. 

Salesmen who have technical ability or 
possess engineering information, as a rule, 
get better salaries than those who do not. 

Add initiative and executive ability to 
the salesman’s ability and he becomes a 
sales manager with a still greater reward. 

Enterprise and energy put the man in 
possession of his own business, or often 


result in a partnership arrangement. A- 


technical man without the commercial in- 
stinct is only fairly well paid. Ability 
to develop new methods or apparatus puts 
him in the expert class where the rewards 
are greater and in proportion to his ability. 

Routine work, such as operating, is 
the least remunerative work of all. Op- 
erating managers and superintendents, 
however, are very well paid. 

The editors were classed with the pro- 
fessors as there were too few to form a 
class with an average of their own. 

Our professors should form a union, as 
they are certainly entitled to higher com- 
pensation, and as we all appreciate their 
value we would help them win should they 
decide to strike. We must grant, how- 
ever, that thev get rewards in seeing the 
living results of their work, which is a 
compensation worthy of considerable sacri- 
fice. 

The phenomenal development along all 
electrical lines, and particularly in the 


ELECTRICAL REVIEW 


telephone business, makes the profession 
of patent attorney a paying one for those 
who are qualified for that kind of work. 

The field of consulting electrical engi- 
neering looks attractive, but it will be 
noted that the average age is greater in 
this branch than in the others, which 
means that the successful consulting en- 
gineer brings to his work years of ex- 
perience, and that it is therefore not a 
branch to be adopted at once by the young 
man. 

Forty per cent of the men in the lit 
are employed by what might be termed 
the “large” companies, such as the West- 
ern Electrice, Chicago Edison, Chicago 
Telephone Company, ete. 

Thirty-five per cent of the men either 
control the business in which they are 
engaged or own a partnership interest. 

Twenty-five per cent of the men are not 
college graduates. 

Twenty per cent of this hundred suc- 
cessful men never had any college educa- 
tion whatever. 

The average age of the twenty men who 
are succeeding without a college educa- 
tion is thirty-six vears, and their success 
measured hy a monetary standard shows 
an income of $3,670 per year. 

The average age of sixteen graduates 
of Cornell is also thirty-six years, and 
their success measured by the same ques- 
tionable standard is $4,940, which shows 
a balance of $1,270 per year in favor of a 
college education. 

It will be noted, however, that the 
twenty men without the education are 
wetting along financially slightly better 
than the general average of $3,440 per 
year. This is explained by the fact that 
in their number are included several men 
who are prospering as a result of their 
business enterprise. 

There are few non-technical men en- 
gaged in the strictly technical end of the 
business who reach the average income. 

There seems to be more openings for 
the man without a college training in 
the telephone field than in any other. 

The enquiry into the domestic arrange- 
ments of our hundred examples shows that 
seventy-five per cent of them are married. 
The families are composed of forty-five 
boys and thirty girls. 

Out of the hundred men selected only 
fifty-six per cent belong to the American 
Institute of Electrical Engineers. 

The answers to the questions upon which 
an expression of opinion was asked re- 
sulted as follows: 

Eighty per cent are inclined to think 
that a college education is essential to the 
highest success. 
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Seventy per cent are in favor of the 
technical graduate taking a shop course 
in a large manufacturing company, but 
many wished to limit this course to one 
year. . 

Fifty-five per cent are of the opinion 
that in choosing a life work better chances 
for advancement will be found with the 
smaller companies. 

Seventy per cent are in favor of re- 
quiring a year’s practical work of the 
student before graduation. 

Fifty-five per cent agree that the larger 
companies would be consulting the in- 
terest of the art at large by offering an 
apprentice course open to students during 
an intermission of one or two years before 
completing the senior year. 

The exact wording of the questions, to 
which some objection was made, and a 
number of instructive and qualified an- 
swers to each are given at length in the 
addenda. ‘These opinions from men actu- 
ally “doing things” are well worth care- 
ful study. 

OPPORTUNITIES. 

Bach of the hundred men included in 
the enquiry were asked to name the three 
fields which he considered most promising 
within the immediate future and the votes 
received are as follows: 


Electric railway work. .. ..... . ssssessosesososscoso 63 
Telephony i saiautean rE EEE EA 36 
Transmission.. .....es serroeesossessorreo oersosse sses 30 
Electrochemistry tn) Vosuces secede sessesorsossessseee 29 
Power Applications .........c. cece e sescesreroo e | 
Lighting developments ..............ceeeeee eens . 212 
Manufacturing ......e.sesesessesosereooecsse otaecses 11 
Central station WOorKk.....s... 6. sose cece eee cece eceees 9 
PALCNtIAW ii ce osieries casses akes e aedu aaa Ó 
Consulting engineering.......... ) athe Wil amaaae tel oon wer 6 
Contracting.... 45s. Ge sd os eae Ss. A E EN TEE 5 
Management of properties .... ....... erakoak s waaa 5 
Storage batteries ... ©...  uussssso Lit Sa: en exe wets 4 
Reconstruction of plants................ ss se Gata 8 
Mining 445 deve eswtcsmacel nr ER EEEE vease a A 
Metallurgy siis scrdsrnenerk mireriier e nde Vaan ee eek 8 
Turbines: ce °° shessesss. aes a. guiataw ae arehe es 2 
Wireless telegraphy, designing, high-speed teleg- 
raphy, undergr.-und conduit construction. iso 
lated plants, train lighting and municipal light- 
ing, each ........... Saad owed a aa Sawa ORR. ake 1 


As a result of personal observation, tem- 
pered somewhat by the opinions of the 
electrical men, with whom the questiona 
have been discussed, the writer wishes to 
present the following conclusions: 

A COLLEGE EQUCATION. 

A young man wishing to succeed in any 
branch of electrical industries makes a 
serious mistake if he fails to use every 
effort to obtain a technical education. A 
college course is becoming easier to ob- 
tain and it is already recognized as a 
general requirement for advancement. A 
voung man of high aspirations, who is 80 
situated that he can not secure a univer- 
sity course, might better, nine times out 
of ten, take up some other branch of 
work which is less intricate than the 
electrical art. Thomas Edison, the dean 
of the profession, is not a college man, 
but a gold medal bearing his name is to 
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be given hereafter each year to the college 
graduate presenting the best thesis, and 
this incident is the best evidence of the 
present tendency toward technical educa- 
tion. Nearly every man who is now mak- 
ing his way in the electrical business with- 
out a college training, if asked what he 
would do if he had his life to live over 
will say: “I would secure a technical 
course in the best college I could find.” 


CORRESPONDENCE SCHOOLS. 


A technical course in a correspondence 
school which can give the proper training 
for an electrical engineer ia yet to be pro- 
duced. The corresnondence schools are 
doing a good work and are to be recom- 
mended to those who can not possibly avail 
themselves of a college course or get in- 
struction in evening school, courses such 
as offered by Armour or Lewis institutes, 
but a young man who will deliberately 
choose correspondence instruction if any- 
thing else is available is making a serious 
mistake. Of the hundred men in the list 
only two had completed a correspondence 
course. These two men were engaged in 
telephone work, and both voted in favor 
of a college course. 

PRACTICAL EXPERIENCE. 

Practical experience is as essential as 
theoretical training. Too little attention 
has heen paid by students in getting into 
thorough contact with the way things are 
actually done. This is the result of the 
general practice of allowing the young 
man to shift for himself. “I can’t get a 
job without experience,” he savs, “and T 
can’t get experience without a job;” and 
then, more or less discouraged at the out- 
look, he takes the first opening which 
presents itself, and if may or may not he 
the kind of work for which he is fitted. 
What is needed is a general clearing-house 
of information, a closer union between the 
ambitious student and the successful men 
who have been pioneers in the work. The 
electrical business has now progressed far 
enough that the actual experience essen- 
tial for the highest success along any one 
of ita various lines can be generally indi- 
cated by experts familiar with the ground 
to be covered. It is time, therefore, to 
abandon a thoughtless and perhaps selfish 
attitude toward the beginner and make 
some organized effort to map out the terri- 
tory which he must travel with guide posts 
and signs marked: “This way to the 
front.” 

An association of thoroughly successful 
men should exercise some supervision over 
the preparation of the coming generation. 
If it is true that the art is suffering to- 
day from lack of trained men ready to take 
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up and solve the problems which are all 
about us, what must we expect of the 
morrow with its widening opportunities? 
The student branches of the American 
Institute of Electrical Engineers and the 
recently formed Edison Medal Associa- 
tion are moves in the right direction, but 
only a beginning toward realizing the 
possibilities. Considerable attention is 
being give to develop the best technical 
course, but a college training is less than 
half of an education. What constitutes 
the other half is a big problem waiting 
for a comprehensive answer. 

SHOP COURSE. 

The policy of the large companies in 
offering apprentice courses and opportuni- 
ties for experience in their testing depart- 
ments is to be commended. This prac- 
tice, as carried on in some cases, however, 
is to be criticised. A representative of a 
large manufacturing company visits a 
technical school, offering to give positions 
to all the members of the senior class; 
the professor is highly complimented at 
this remarkable courtesy, and advises his 
students to accept. The “shop” course 
usually covers a period of two years. The 
hours are long and the pay is small. The 
“experience” gained by the student may 
or may not justify the sacrifice. “It de- 
pends largely on the man.” In the mean- 
time the large company has a good oppor- 
tunity to select the material which it re- 
quires for its own use, and perhaps twenty- 
five per cent of the shop graduates have 
reason to feel enthusiastic over the sys- 
tem; the others pass through days and 
nights of discouragement, and many leave 
the shop with a sense of faihure, which 
is sure to have an influence on their future. 

All men are not built alike. Then why 
grind them through the same mill ? Should 
not some selections of materials be made 
before the mills are started, a sorting over 
made earher in the process? Perhaps the 
nulls themselves could be made a little 
more efficient. It does seem possible that 
a commission made up of the broadest men 
in the profession, some from the large 
companies and some from outside practice, 
could do much toward improving the fa- 
cilities and present systems for “getting 
experience.” On behalf of the students 
now in the colleges who have still to face 
the practical problems, an appeal for help, 
information and suggestions is made. 


THE STUDENT'S PART. 


The trouble with a great many young 
men is that they don’t “find” themselves 
early enough in life. They fail to realize 
the possibilities and are not prepared to 


grasp their opportunities. Ambition, 
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aptitude, preparation and hard work are 
the stepping-stones to successful attain- 
ment. Let the ambition to excel be deeply 
seated and directed along the line of 
natural endowment; let the purpose be 
firm, and as day follows night the prepa- 
ration will be thorough and the man will 
be known by his works. “If I had it to do 
over again I would pick out some definite 
line of work suited to my talents and work 
like fury” is the advice of many success- 
ful and even unsuccessful men. 

The purpose of this paper is to encour- 
age a general discussion, which may be of 
some help in arousing the latent ambitions 
of the young men who have not selected 
their life work, by showing them the 
boundless opportunities of an undeveloped 
science; to encourage the efforts of the 
students in our colleges by presenting the 
results which have been attained by their 
predecessors; to crystalize the sentiment 
in favor of a scientific combination of 
theory and practice, and finally, to give an 
opportunity to the men on the fighting 
line to point the wav to their successors 
who must come to the front prepared in 
every way, if they intend to take some 
part in the phenomenal developments 
which are to be expected. 

In order to direct the discussion along 
definite channels the following is offered 
as a suggestion to a young man seriously 
considering engaging in the electrical busi- 
ness : 


A SPECIFICATION FOR SUCCESS. 


In General—The purport and intent of 
this specification is to cover the labor and 
material required to produce in complete 
working order a man prepared to attain 
his own ideal of success in that branch of 
electrical work which he may elect. 

It is to be understood that the omission 
of the mention of small details in this 
description does not obviate the necessity 
of their being furnished. What is wanted 
is a thoroughly trained, well seasoned, 
broad minded man, complete with an in- 
dividual character, a strong intellect, and 
a sincere purpose. 

Plans—He will form his ambition early 
in life. 

He will take a natural interest in the 
history of men of eminence in his chosen 
work and their achievements will inspire 
him with a desire to accomplish great 
things. 

He will develop his imagination and 
constantly broaden his conception of his 
own possibilities. 

He will seek to learn what the world 
wants and then will endeavor to train his 
natural abilities so as to supply that want. 
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Foundations—He will as a boy develop 
a knack of “doing things” either as a me- 
chanic, as a draughtsman, or in some boy- 
ish business enterprise, and a combina- 
tion of any two or all three proclivities is 
desirable. 

He must early learn the advantage of 
doing some one thing well, but he should 
not allow praise for his proficiency to 
encourage him to neglect study along the 
lines he does not naturally fancy. 

He will prepare for college and during 
this period of preparation he will get 
enough experience in practical work to 
demonstrate that he has made a wise 
choice for his life work. 

He will not let the attractions of prac- 
tical work interfere with his intentions to 
secure the best theoretical and technical 
training the country affords. 

Dimensions—He will endeavor early to 
“earn money” by doing useful work, and 
will seek employment outside of his study 
hours. Everything he attempts he will 
complete to the best of his knowledge and 
ability. 

He will put himself on a self-support- 
ing basis as soon as possible, and will earn 
his own way through college. If he re- 
ceives financial assistance, he will treat it 
as borrowed money, to be returned, and 
he will keep the debt within reasonable 
limits. 

He will not allow any false sentiment 
“to finish with his class” prevent him from 


stopping out one or even two years dur- - 


ing his college course to add to his store 
of practical experience among electrical 
or allied lines. 

He will determine for himself whether 
he intends to realize on his possibilities 
quickly or whether he will lay a broader 
foundation for a slower but higher de- 
velopment. 

General Design—Each bidder will state 
the percentage which he is prepared to 
guarantee in connection with the follow- 
ing qualities: 


Health Patience 
Ambition Cheerfulness 
Honesty Self-respect 
Truthfulness Self-reliance 
Temperance Courage 
Self-control Observation 
Decision Initiative 
Purpose Enterprise 
Up-to-dateness Enthusiasm 
Originality Concentration 
Energy Executive ability 
Common sense Scholarship 
Industry Despatch 

Tact Punctuality 

Grit Stick-to-itiveness 
Thoroughness Judgment 
Neatness Good manners 
System Capacity for hard work 


Consideration will be given to guaran- 
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tees of high efficiency of each item. It 
is suggested that all of these qualities be 
carefully measured. 

Capacity—Even if the young man pos- 
sesses only ordinary talents, his capacity 
for hard, conscientious, intelligent, well- 
directed work will attract attention and 
win advancement. 

When the occasion demands he will be 
able to stand a long run on overload 
or respond to excessive demands for short 
periods without permanent injury. 

He will be able to direct others and will 
not depend entirely upon his unaided ef- 
forts for results. 

Operation—He will work quietly, and 
will be turning in the right direction 
every minute in a simple, direct and ac- 
curate way. 

He will join that great army of workers 
who are actually doing things rather than 
that smaller class of men who occupy 
most of their time in telling what they 
are going to do. 

Parallel Operation—As a student he 
will enroll as a member of the student 
branch of the American Institute of Elec- 
trical Engineers and take a lively inter- 
est in the Institute papers and discus- 
sions. In practice he will advance to 
associate membership and will look for- 
ward to the day when he has added suffi- 
cient to the art to be considered worthy 
of active membership. 

If he locates in Chicago or in the West 
he will become a working member of the 
electrical section of the Western Society 
of Engineers. 

He will make friends among his su- 
periors, who will respect his ambitions 
and will be glad to assist him in realizing 
his ideals. 

He will study men and know how to 
deal with them. 

Work to Be Done by Others—Parents 
should study their children and encour- 
age them to develop their natural tenden- 
cles. 

Teachers should get hold of their stu- 
dents personally and as far as possible 
treat each case individually. 

More occasions should be made for suc- 
cessful men to meet students and give 
them the benefit of their advice and ex- 
perience. 

The students should not be isolated in 
a little world of their own, but should be 
brought in contact with an atmosphere of 
actual affairs. 

Above all, some method must be de- 
vised to guide the young man to and 
through the course of practical experi- 
ence best adapted to his qualifications and 
purpose in life, 
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Shop Tests—If he enters the shop or 
testing department of a manufacturing 
company, he will make a bargain which 
will result in his getting an all around 
experience in exchange for his services, 
and, while in the shop, will keep on the 
move in every sense of the word. 

He will seek to make himself thoroughly 
practical in all his ideas and methods of 
work. 

Finish—He will include in his prepa- 
rations considerable literary work and will 
seek after a general culture. He will 
study at least one foreign language. 

He will regard his college work as only 
the beginning of his education and will 
be a student always. 

He will seek practice in the art of ex- 
pressing himself, and will occasionally 
write a paper on some technical subject. 

He will become interested in some so- 
cial, educational or reform movement, and 
will avoid becoming a recluse interested 
only in his own work. 

Inspection—During his senior year he 
will submit a thesis in competition for the 
Edison Medal and even if he fails to get 
the prize his effort will demonstrate his 
sincerity and will show the thoroughness 
and breadth of his prenarations. 

Fittings—He will find it necessary to 
possess accurate knowledge of nearly every 
branch of science, including physics, 
chemistry, mathematics, mechanics, pneu- 
matics, hydraulics, mining, metallurgy, 
and civil engineering. 

He must know something about ac- 
counts and a great deal about business 
and commercial law. 

He will find that the electrical busi- 
ness is so broad in its scope that a natural 
aptitude in any direction can be made of 
use. 

Completion—He will make every sacri- 
fice to get a thorough prenaration and a 
broad experience up to the age of twenty- 
eight or thirty years. 

He will accomplish much between the 
age of thirty and forty-five, at the end — 
of which time he will be well settled in 
his business or profession. 

Let us leave him at this time to inherit 
his.own. May he live long and prosper. 

i -——~@oe-——_—— n 
The National Electric Light Asso- 
ciation. 

The National Electric Light Associa- 
tion has published a list of preliminary 
questions for the question box of the 
twenty-seventh convention, which will be 
held in Boston, Mass., May 24, 25 and 26. 
This list is nearly twice as large as the 
completed list for last year’s convention, 
and there is every indication that the ques- 
tion box for the coming convention will 
not only be the largest, but the most sys- 
tematic and comprehensive ever presented 
by the association. The list, as published, 
is divided into twenty-three departments, 
and in each department there are from 
one to fifty questions. 
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Electrical Patents. 


George L. Leonard, of Pasadena, Cal., 
is the inventor of a carbon resistance and 
method of producing and adjusting it. A 
sheet or core plate is provided, desirably 
of asbestos or similar insulating refrac- 
tory material, is coated, preferably from 
end to end on both faces with plumbago 
or carbon, the thickness of each coating 
being made so slight that without the sub- 
sequent treatment the resistance would be 


METHOD OF MAKING CARBON RESISTANCE. 


higher than required. The plumbago is 
desirably applied in the state of a paint 
or paste with water and sufficient sugar 
or similar binder to cause it to adhere to 
the support, and it may be applied with 
a brush or similar means. After the plum- 
bago coating is dry or nearly so it is ready 
for treatment according to the present 
method to control or adjust its resistance. 
The terminal strips first having been 
fastened on the ends of the resistance 
element, the latter is connected by means 
of terminals in the electric circuit with 
the battery and ammeter, and the deflec- 
tion of the ammeter will show the con- 
ductivity of the resistance element, which 
for the purpose of adjustment will be 
considerably lower than required in the 
final product. Then by means of any 
suitable implement, such as a brush, or 
a scraper, or roller, or any object which 
will produce a requisite polishing and 
compacting effect, the coating of plumba- 
go is subjected to frictional or rubbing 
pressure, and thereby measurably compact- 
ed or polished, which effects an increase 
in the conductivity of the coating, as will 
be indicated by the increased deflection of 
the ammeter. If the supporting sheet is 
coated on both sides, it is desirable to rub 
one side only enough to bring the con- 
ductivity part way up to the desired 
amount, the resistance element being then 
inverted and the other side rubbed until 
the resistance is lowered to the required 
standard, as shown by the ammeter. The 
resistance element may then be removed 
from the clamps and inserted in a rheo- 
stat, and it will be found that the in- 
creased conductivity imparted to it will 
be substantially permanent. The process 
therefore affords a means of accurately 
controlling the resistance of the rheostat 


ELECTRICAL REVIEW 


element, as the rubbing may be stopped 
just as soon as the ammeter shows that 
the proper resistance has been reached. 
Inasmuch as the coating or coatings will 
be much thinner than if they are sim- 
ply laid on wet and then dried and used 
without this special treatment, it follows 
that less plumbago will suffice, and the 
coating will adhere more strongly and be 
less apt to flake off. Moreover, the heat 
generated in the coating will be more 
readily conducted away and thrown off, 
as the layer it has to pass through is 
thinner and also a better conductor of 
heat. 

Mr. George J. Schneider, of Detroit, 
Mich., is the inventor of an improvement 
in electric sad-irons, which he has as- 
signed to the American Electrical Heater 
Company, of Detroit, Mich. In the em- 
bodiment of the invention, a body of iron 
is employed in which is arranged an elec- 
tric heater. The handle of the iron com- 
prises a bifurcated bracket, between the 
furcations of which the handle proper is 
secured. This bracket is attached to the 
body of the iron by means of a screw, 
which passes through the central aperture 
in the bracket and engages with the thread- 
ed aperture in the body. The terminals 


of the electric heater are formed by two- 


binding-posts, projecting upwardly from 
the body of the iron, near one end thereof 
and adjacent to each other. To these bind- 
ing-posts are attached insulated electric 
conductors, which joined form a common 
cord. These connections are protected from 
injury by being enclosed within a housing 
which is formed integral with the bracket. 


ELECTRIC SAD-[RON. 


The housing is formed by a hollow en- 
largement in the bracket which is open at 
the bottom and is arranged to enclose the 
binding-posts and the connecting conduc- 
tors. At the upper end of this housing 
is a projecting boss, centrally apertured 
for the passage of a cord. A flexible re- 
silient tube secured wthin the boss end 
and projecting upward therefrom is pref- 
erably formed by a helical spring, and 
in order to secure it within the boss end 
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the inner end of the helix is slightly en- 
larged. Thus the tube may be inserted 
in the aperture from the inner end there- 
of, and when in position the enlarged end 
will prevent the disengagement of the 
spring. This tube protects the cord from 
short bends or kinks, which might result 
in breaking the electric conductors. 


Varley Duplex Magnet Company is the 
assignee of a patent recently obtained by 
James C. Anderson, of Jersey City, N. J., 
on an electrical conductor and coil. This 
conductor is of copper or any of the metals 
commonly used for the purpose. It is 
insulated by an envelope of paper which 
is applied to the wire in the form of a 


ELECTRICAL CONDUCTOR AND COIL. 


strip, having its lateral edges bent over 
the lateral edges of the wire and approach- 
ing each other more or less nearly and 
forming a longitudinal seam along one 
face of the wire. The paper may be caused 
to retain itself upon the wire sufficiently 
to enable it to be handled or be passed 
through a winding machine to coil it up 
for electrical coils. No adhesive material 
is used to secure the paper to the wire. 
The wire can be wound into electrical coils 
in any desired manner, but the specific 
coil invented by Mr. Anderson consists 
of a spiral, the convolutions of which are 
all in the same plane at right angles to 
the axis. The spiral is formed by winding 
the wire with the seam of the insulation 
on the convex side, so that the curvature 
will draw the abutting edges of the insu- 
lation tightly against the face of the wire. 
This produces a smooth even winding, 
whereas if the wire is so wound that the 
seam comes on the concave side there will 
be a tendency of the paper to wrinkle or 
buckle and produce irregularities in the 
winding. The open space at the seam may 
vary in width, so long as the edges of the 
wire are well covered or lapped. The 
winding operation brings the continuous 
or closed portion of the insulating cover 
of one convolution against the seam of 
the next. thus thoroughly insulating the 
two convolutions and mechanically secur- 
ing the edges of the seam in place, 
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Electrical Fires. 

Recently smoke was noticed coming 
from a substation near London. The 
fire department responded to the alarm 
and quickly flooded the place, making 
matters worse, not only for the substa- 
tion, but for the power station as well. 
To meet such emergencies, Mr. E. Kil- 
burn Scott says: “It looks as though 
special fire engines are required. which 
would throw a jet of sand in place of 
water.” He suggests that it might be ad- 
vantageous to have a large tank of sand 
on the roof above the switchboard, with 
a flexible hose, so that the sand could be 
instantly turned on to a short-circuit. 
Another point considered is the dense and 
suffocating smoke given off by many kinds 
of insulation when set on fire. This is 
particularly the case with rubber, and it 
seems as though it would be better to use 
only bare wire for switchboard connec- 
tions, or, at least, to adopt some kind 
of insulation which would be less objec- 
tionable than rubber. The same point is 
made against the use of linoleum or rub- 
ber mats covering the floor of the switch- 
board gallery. If insulation is necessary, 
the floor should be of glass or slate.— 
Abstracted from the Electrical Review 
(London), March 4. 
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A Method for the Determination of Coeffi- 
cients of Mutual Induction. 

A simple method of determining coeffi- 
cients of mutual induction is here de- 
scribed by Mr. A. Trowbridge. In this 
method comparison is made with a self- 
induction, which may be separately de- 
termined. Two coils joined in series, 
with the windings in the same direction, 
are equivalent to a single coil of self-in- 
duction equal to the sum of the two co- 
efficients of self-induction, increased by 
twice the coefficient of mutual induction. 
If the coils are joined in series so that 
they oppose each other, the system is 
equivalent to a single self-inductance 
equal to the sum of the coefficients of self- 
induction diminished by twice the coefli- 
cient of mutual induction. To make the 
measurement, two coils—one provided 
with a reversing switch—are placed in 
one branch of a Wheatstone bridge, the 
other branches of which contain a non- 
inductive resistance and a variable stand- 
ard of self-induction. A balance is first 
obtained with the coils acting together, 
and then with them in opposition. The 
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mutual inductance of the two coils is then 
equal to one-quarter of the difference be- 
tween the values of the standard of self- 
inductance for the two determinations. 
If a variable standard of self-induction is 
not available, a coil having a fixed self- 
inductance may be used, but the work is 
more tedious.—A bstracted from the Physi- 
cal Review (Lancaster, Pa.), March. 
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The Blondlot N-Rays. 


Mr. A. A. Campbell Swinton has re- 
peated some of M. Blondlot’s experiments 
and has observed the effects the latter de- 
seribes, but in each case he attributes them 
to heat. For instance, a coin taken from 
the pocket and laid at the back of a cal- 
cium sulphide sereen will, in a few sec- 
onds, show through the sereen as a dise 
of increased luminosity, the effeet being 
due to the warmth of the coin. Or if two 
calcium sulphide sereens are placed upon 
two pieces of similar metal, differing in 
temperature only about two degrees Fah- 
renheit, it is easy to discover which of the 
two metals is the warmer by the superior 
luminosity of the sereen placed upon it. 
He has obtained the same cffeet when 
placing a sereen upon his boot, as dce- 
scribed by Blondlot, but he also got the 
same result when his foot was not in the 
boot, if the latter were warm. He has ob- 
tained impressions on sensitive paper 
through several thicknesses of black paper 
when exposed to a high-power Nernst 
lamp, but the black paper became per- 
ceptibly warm to the touch. The author 
believes that the increase of luminosity, 
due to a Nernst Jamp or an Auer burner, 
is caused by radiated heat. However, he 
hesitates at questioning the work of M. 
Blondlot, and suggests that the latter may 
have obtained certain phenomena visible 
only to certain individuals.—d bstracted 
from Nature (London), March 3. 
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Improvements in Steam Turbines. 


Two constructional faults are frequent- 
ly charged against the steam turbine. One 
is the loss caused by leakage through the 
clearing spaces between the guide vanes 
and the revolving part; and the other is 
the expense of construction and the risk 
of breakdowns through failure of the re- 
volving rings. To overcome, as far as 
possible, these defects, Mr. H. Davie and 
Mr. F. Hodgkinson have each brought out 
a new turbine. The former uses a cylin- 


drical rotor, upon which sets of blades are 
slipped, increasing in size successively. 
The guide-rings have a similar construc- 
tion, and slip into the case. The guide- 
rings and blade-rings are hollow, the inner 
space forming a receiving chamber, and 
the two faces acting in the one case as 
guides, and in the other case as blades. 
The construction aims to give a fairly 
long passage around the blades and guides, 
and to allow the moving ring to be set 
close to the stationary ring. With Mr. 
Ifodgkinson’s turbine, steam is admitted 
centrally, passing along the shaft both 
ways through the rotor. Upon the rotor 
are rings formed of fairly large blades. 
Between the sets of blades are fixed rings 
which are perforated with openings, form- 
ing nozzles. These first contract in the 
direction of the passage of the steam, and 
then expand. They are so proportioned 
that the jet of steam is considerably small- 
er in size than the blade upon which it 
impinges. To prevent leakage around the 
guides, the latter are formed with a series 
of projecting flanges fitting into corre- 
sponding channels in the rotor, and thus 
forming a long. narrow passage which ob- 
structs the leakage of steam.—Abstracted 
from the Mechanical Engineer (London), 
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Hydroelectric Installation at Newry, England. 

The interesting deseription of a small 
English power plant shows how low heads 
with variable rates of discharge may be 
utilized. The site is that of an old discard- 
ed dam and mill-race. The dam was in 
good condition, except for a few leaks. It is 
167 fect long, giving a maximum hcad of 
six feet. The canal might have been utilized, 
but this would have caused a loss in head, 
and the upkeep of the canal would have 
been rather expensive. It was decided 
it would be cheaper to install an electric 
plant at the dam, so as to make use of 
the entire head of water, and transmit 
the power to the mill, which is only a 
quarter of a mile distant. As there is no 
storage capacity, the flow of water varies 
greatly and rapidly. The increase in flow 
above the normal increases the available 
power up to a certain point, where the de- 
crease in the head more than balances the 
increase in flow. Thus, when three inches 
of water were passing over the dam, the 
actual fall was six feet. With eighteen 
inches of water going over, the head had 
dropped to three feet. From a study of 
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the problem it was found that when the 
height over the weir was 19.8, the maxi- 
mum, or 354 horse-power, was obtained. 
The output which could be depended upon 
was only fifty horse-power, and a fifty- 
horse-power turbine with an efficiency of 
seventy-six per cent, utilizing at full load 
a supply of 6,200 cubic feet of water per 
minute, under an effective head of five 
feet six inches, was installed. This is 
belted through a countershaft to a thirty- 
kilowatt generator. As the plant must 
take care of itself much of the time, auto- 
matic governing was resorted to. ‘Two 
rotary oil pumps, driven from the counter- 
shaft by a belt, control the opening of 
the gates and maintain the speed constant 
at 300 revolutions.per minute. The dy- 
namo runs at 650 revolutions per minute, 
and has an output of 130 amperes at 230 
volts. It is a compound-wound machine 
with an overload capacity of twenty-five 
per cent. The line loss is 7.2 per cent, 
so that, allowing ten per cent loss in the 
countershaft and belts, fifty-seven per 
cent of the theoretical energy of the fall- 
ing water is delivered to the distributing 
board at the mill.—Abstracted from En- 
gineering (London), March 4. 
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Two Large Water Power Installations. 

Two new generating stations in Switzer- 
land—one at Hauterive and the other at 
Montbovon—are here described by Signor 
Enrico Bignami. The equipments of 
the two are practically the same. 
The Hauterive plant, which is con- 
trolled by the state authorities, derives 
its power from the river Sarine. The 
maximum output of the installation is 
9,000 horse-power, and the minimum 
6,000 horse-power. The effective fall is 
about 200 feet. From the dam, which is 
209 feet long, 29 feet wide and 26 feet 
high, the water is carried by means of a 
canal and tunnel one and one-third miles 
in length, with a cross-section of fifty 
square feet. The equipment consists of 
ten alternators of the vertical type, placed 
directly on the shafts of the turbines. 
They run at 300 revolutions per minute. 
The efficiency of the turbines is guaran- 
teed to be seventy-five per cent, and the 
speed variation under normal full load 
will not be more than one per cent. The 
sudden throwing off of full load causes a 
variation of three per cent only. The al- 
ternators are rated at 950 kilowatts and 
deliver current at fifty cycles per second, 
8,600 volts. Each alternator weighs about 
forty-three tons, the revolving field weigh- 
ing thirteen and one-half tons. The gen- 
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erating station is a large rectangle di- 
vided into two sections. One of these con- 
tains the generating machinery, and the 
other, which is divided into several floors, 
contains the cables and measuring instru- 
ments. The line wires are carried out on 
two towers, one placed at each end of the 
building. Each unit is as independent as 
possible, every exciter having its own 
switchboard and every alternator a special 
separate switch chamber in which is lo- 
cated all the controlling apparatus. The 
main bus-bars are of aluminum, arranged 
in duplicate, with sectionizing switches. 


The Montbovon station, which is asso- 


ciated with the Hauterive station, is also 
on the Sarine river. The capacity of this 
station is 5,600 horse-nower. There is a 
double set of leads between the alternators 
and the switchboards. The lines are pro- 
tected by lightning arresters with a water 
resistance. The district supplied from these 
stations is almost wholly agricultural, and 
the energy is mostly used for lighting and 
for motors employed in certain tile works, 
sawmills and workshops. Power is also 
supplied for several electric railways.— 
Abstracted from the Electrical Magazine 
(London), February. 


A 


The Early History of the Mariners’ Com- 
pass, and the Earliest Knowledge of 
the Magnetic Declination According to 
Bertelli. 

As early as 1866 Signor P. Timoteo 
Bertelli began the study of the origin and 
early history of the mariners compass. 
In this article Mr. D. L. Hazard gives a 
brief review of Bertelli’s work, and the 
conclusions which were drawn. A careful 
examination of Greek and Latin authori- 
ties, covering the period from the sixth 
century B. C. to the tenth century A. D., 
failed to find any mention of the directive 
property of the lodestone or any sugges- 
tion from which one might conclude that 
this directive property was used either in 
navigation, astronomy or surveying dur- 
ing that period of time. On the other 
hand, that the directive property of the 
magnet was known to the Chinese before 
the beginning of the Christian era is 
proved by repeated descriptions of the so- 
called south-pointing charts, the distinc- 
tive feature of which was a doll attached to 
a magnet and mounted on a pivot, so that 
an outstretched arm was always directed 
toward the south. There is also mention 
of a rude compass with a floating needle, 
used on Chinese ships, but as they had no 
sea-going commerce, there was no neces- 
sity of improving upon this type. It seems 


187 


probable that the Amalfians, who engaged 


in commerce with the cast, brought home 
one of these crude compasses and sub- 
stituted the pivoted needle for the floating 
one, adding the graduated card or “Rose 
of the Winds.” The first European writer 
to mention the primitive compass with the 
floating needle was the English monk 
Neckam, toward the end of the fifth cen- 
tury. Bertelli denies that the compass was 
perfected at Amalfi, Italy, and holds that 
there is no foundation for the tradition 
ascribing the invention and improvement 
of the compass to Flavio, at about the 
beginning of the fourteenth century. Some 
writers believe that the Chinese knew that 
the compass did not point exactly to the 
pole of the heavens, in evidence of which 
they cite passages in Chinese works, men- 
tioning a declination from the true south. 
Bertelli believes that they ascribed this 
declination to the method of suspension— 
a thread of cetton being used—and not to 
the true magnetic declination. This view 
19 supported by the experience of the 
Jesuit mathematician, in the seventeenth 
century, who had considerable difficulty 
in convincing the Chinese mathematicians 
that there was a true declination. Were 
the early Chinese writers aware of this, 
the fact would certainly have been known 
to the Chinese scientists at that time.— 
Abstracted from Terrestrial Magnetism 
and Atmospheric Electricity (Baltimore), 
December. 


BOOK REVIEW. 

“X-Rays Simply Explained.” R. P. How- 
grave-Graham. London. Percival Marshall 
& Company. Paper. 93 pages. 5 by 7 inches. 
Illustrated. Supplied by the ELECTRICAL RE- 
VIEW at 25 cents. 


In this little handbook the author gives 
a clear and concise account of the sequence 
of experiments, discoveries and improve- 
ments which have led to the present knowl- 
edge of Roentgen rays and their applica- 
tion to pathology. This book is intended 
especially for students and amateurs, but 
will probably be found useful by the prac- 
tising physician. The behavior of the ex- 
hausted tube when a current of electricity 
is passed through it is described, with par- 
ticular reference to the modifications and 
types found useful in Reentgen-ray work. 
Instruction is given for constructing an 
apparatus for producing suitable dis- 
charges, the tube itself is described in 
detail, suggestions are given for operating 
and caring for it, the necessary accessories 
are explained, and directions for the use 
of the tube in preparing plates are in- 


cluded. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Oil Grooving Machine. 

The Garvin Machine Company, Spring 
and Varick streets, New York city, is 
placing on the market a new type of oil 
grooving machine. This is a simple and 
convenient hand machine for cutting oil 
channels in bronze boxes, bushings, etc., 
instead of chipping. The cutter bar is 
reciprocated by crank and rack pinion, 
and at the same time gearing is provided 
to rotate the cutter bar so as to cut either 
a right-hand or left-hand spiral groove 
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for 1903, the United States produced 318,- 
861 tons, Spain and Portugal coming next 
with 51,000 tons, followed closely by 
Mexico with 48,000 tons. Japan and Italy 
produced 31,000 and 30,000 tons, re- 
spectively; Australasia, 29,000; Canada 
and Germany about 22,000, and 37,000 
tons were secured from various sources. 
In every case there was an increase over 
the previous year, though, except in the 
cases of the United States, Mexico and 
Canada, the increases were small. 


A New Or, GrRoovine MACHINE. 


within the length of the box. Change 
gears are provided for different spirals, 
and an index table is furnished. The 
work is clamped on the knee, which has 
a vertical screw adjustment. 

A small knob at the rear of the cutter 
bar feeds the tool point at each stroke. 
Solid or half boxes, with straight or taper 
holes, can be grooved, and the machine 
is made in two sizes. 


The World’s Copper Production. 

Figures showing the world’s copper 
production since 1880 have been compiled 
by Mr. W. J. Ballrad. The production 
for 1903 was 589,361 tons. For 1902 it 
was 551,316 tons, and for 1880 it was 
only 153,959 tons. Of the total output 


Electric Heater Novelty. 

The effort to reduce theatre hazards to 
the minimum on the part of owners, 
managers and insurance companies has 
made a demand for electric curling iron 
and grease-paint heaters so as to enable 
gas to be eliminated from stage dressing 
rooms. In addition to its previous product 
in this line, the Simplex Electric Heat- 
ing Company has recently brought out 
a new type of combined grease paint and 
curling iron heater listed as No. 1283. 
While it is a combination device, the heat- 
ing of the grease paint is independently 
controlled. 

The grease-paint heater is divided in 
two sections and forms the top of the 
device and is controlled by a quick open- 


ing switch on the left side of the device. 
The curling iron is inserted at the right 
side and the current is automatically 
turned on or off by the action of putting 
in and removing the curling iron. Hooks 
are provided for hanging the curling iron 
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when out of use. The device is polished 
nickel finish, mounted on enamel slate 
and arranged to fasten to standard outlet 
box or on wall as ordered. This product 
is the result of the cooperation of an ex- 
pert theatre electrician, George A. Mc- 
Curdy, of New York, and the company’s 
engineers, and has been installed in sev- 
eral new theatres. 

The combination curling iron and 
grease-paint heater No. 1280 is in extend- 
ed use, and the two types are calculated 
to meet all requirements. 


Wireless Telegraphy. 

It is reported by the British technical 
press that Marconi has succeeded in es- 
tablishing a wireless telegraph service be- 
tween England and Holland. Messages 
are transmitted from Poldhu to Amster- 
dam, a distance of 200 miles, of which 
forty miles are overland in the south of 
England. It is said that a commercial 
daily paper in Amsterdam has arranged 
to receive its news in this way. 


One cubic inch of steam will expand 
1,728 times, or to about one cubic foot. 
It is this property of steam that makes 
it valuable as a creator of motive power. 
The explosion of gas in engines acts in 
the same manner. Upon the explosion 
taking place the material expands to many 
times its original volume, and, in the 
same manner as steam, drives the piston 
from one end of a cylinder to the other. 
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A New Type of Electric Motor. 

Mr. David Patton Burdon has assigned 
a two-thirds interest to Samuel P. Holmes 
and Gustave Muller, all of Jacksonville, 
Fla., in a patent recently obtained by him 
on an electric motor. A tubular frame is 
employed comprising angularly disposed 
wall sections, having their abutted edges 
detachably secured together by connect- 
ing-plates and reenforcing-strips. Within 
this frame are mounted inwardly extend- 
ing independent sets of field-magnets, each 
magnet consisting of a pair of electromag- 
nets, having cores secured at their outer 
ends to transverse metallic bars, which are 
in turn fastened to the frame, insulation- 
sheets being interposed between the frame 
and bars. The inner ends of the cores are 
provided with curved pole-pieces, the ends 
of which are spaced apart, the pole-pieces 
thereby forming sectional rings within the 
frame. Fastened to the outer sides of the 
pole-pieces are journal brackets comprising 
face-plates, secured by screws to the pole- 
pieces, posts, fastened to the face-plate, 
and journal-plates, secured to the outer 
ends of the posts. A rock-shaft extends 
concentrically between the pole-pieces and 
is supported by journal-screws engaging 
the ends of these; the screws pass through 
the plates.and are normally locked against 
movement by jam-nuts. The field-mag- 
nets are disposed radially with respect to 
this rock-shaft. Armature-magnets of soft 
iron are carried by the rock-shaft, being 
located in the space between the pole- 
pieces. These magnets are connected with 
a hub by means of arms, the hub being 
fustened by a suitable screw to the rock- 
shaft. The armature magnets are located 
on opposite sides of the shaft, and there- 
fore simultaneously coact with the op- 
posed field-magnets of each set, while al- 
ternately coacting with the sets. Suitably 
secured to one end of a rock-shaft is a 
pulley that is located between the face- 
plate and the journal-plate, but outside 
the frame of the motor. This pulley con- 
stitutes the driving element from which 
power may be imparted to the machine or 
article to be driven. The opposite end of 
the rock-shaft carries a crank-arm, located 
outside of the frame and to which the 
switch mechanism is connected. This 
mechanism is as follows: upon one side 
of the frame are located upstanding jour- 
nal-posts, formed by the upturned ter- 
minals of a metallic strip secured upon a 
transverse metallic sheet. Binding-poats 
are attached to the opposite ends of the 
sheet. In the upstanding posts is jour- 
naled a rotary shaft, disposed transversely 
of the frame and projecting beyond it. 
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One end of this shaft carries a flywheel 
to which is fastened one end of a pitman, 


the other end of the pitman being con- 


nected to the crank-arm of the rock-shaft. 
To the other projecting end of the rotary 
shaft is secured a rotary drum which con- 
stitutes one element of a switch, said drum 
having a contact-strip on its periphery, 
which extends partially about the same. 
It is electrically connected with the shaft 
by means of a metallic plate secured to 
the drum and engaging the shaft and a 
lug carried by the strip and attached to 
the plate. As a result, the contact-strip is 
in electrical connection with the binding- 
posts through the shaft, the posta, the strip 
and plate. Coacting with the rotary drum 
are metallic brushes, bearing against its 
opposite sides and secured to an insula- 
tor-disc, fastened to one side of the frame, 
these brushes being provided with bind- 
ing-posts, to each of which one pole of a 


SISSEEAEALFALG AGS 


UAL LALLLAA Srtrstieririiiri: 
ees 


s < 


77 4 
E7 lll ffi A4 Mh thee 
MMM 


HORIZONTAL CROSS-SECTION OF ELECTRIC 
MOTOR. 


battery is attached, the other poles of the 
batteries being attached to binding-posts, 
secured to the frame on opposite sides of 
the switch. The upper and lower sets of 
the field-magnets are electrically connect- 
ed, as are also the horizontal seta. The 
motor is preferably operated by two sepa- 
rate batteries, one of which has its poles 
connected with one of the binding-posts, 
the other battery being connected with the 
other corresponding posts. When the 
armature is in position the rotary member 
of the switch will be so located that the 
contact-strip will be in engagement with 
the brush that is electrically connected 
with the first battery. Consequently the 
circuit of the battery will be closed and 
the current passing through the various 
electrical connections will energize the 
field-magnets, while the other circuit be- 
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ing broken, the horizontal magnets will be 
deenergized. The magnets will therefore 
attract the armature magnets, causing an 
oscillation of the rock-shaft. This move- 
ment will rotate the shaft, carrying the 
rotary member of the switch around, so 
that the contact-strip will be moved into 
engagement with the other brush while 
disengaging from the first-mentioned 
brush. As a consequence the vertical mag- 
nets will be deenergized, while the hori- 
zontal magnets will be energized. A re- 
verse movement of the armature therefore 
takes place, this movement causing a con- 
tinued rotation of the upper shaft. Thus 
the armature is oscillated and a similar 
movement may be imparted through the 
medium of the pulley to any machine or 
article driven. While the use of two 
separate sources of electrical energy is 
preferable, the invention is not limited in 
this respect. 


Electric Lighting in Photographic 
Laboratory. 

In one sense it is unfortunate that those 
rays of light to which the eye is most 
sensitive are not those which have the 
greatest actinic value, so that a photo- 
graph taken under ordinary conditions 
never has the same value of lights and 
shades as the object when seen. On the 
other hand, were it not possible to see with 
a light which has little or no actinic value, 
practical photography would be exceed- 
ingly difficult. In this article M. P. Simon 
discusses the question of the proper use of 
lights in photography, and methods of 
controlling not only the intensity of the 
illumination, but its quality. This is im- 
possible either with daylight or any form 
of light employing a flame, because the 
quality of light obtained in this way does 
not change with a change in intensity. 
This is not true of the incandescent lamp, 
the intensity of which*is not only easily 
varied by varying the applied voltage, but 
with this change in intensity the actinic 
value is changed. Thus, cutting down the 
candle-power of an incandescent lamp to 
one-half lowers the actinic value more 
than one-half. This property enables the 
photographer to control both the intensity 
of light in his laboratory and its actinic 
value, as he may lower the luminous in- 
tensity of one lamp to one-tenth the orig- 
inal amount, and by adding nine other 
lamps regain the original illumination so 


far as the eye is concerned, and yet have a 
light that is very weakly actinic. The 
author uses this method in his laboratory, 
and has obtained very good results, as he 
is not forced to work with faint illumina- 
tions.—L’Electricien (Paris), March 5, 
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The Monarch Incandescent Lamp. 
The accompanying illustrations show 
two types of the Monarch incandescent 
lamp, which is made by the Monarch Elec- 
tric Manufacturing Company, of War- 
ren, Ohio. The Monarch lamp is adapted 


TWENTY-FIVE-CANDLE-POWER ‘‘ MONARCH” 
LAMP. 
for use in any standard socket, and it is 
made in two sizes, for use on both direct 
and alternating-current circuits. The 
No. 1 lamp is a round bulb five inches in 
diameter, and the No. 2 lamp is a round 
bulb three and three-quarters inches in 
diameter. The bulbs are sand-blasted, 
giving them a frosted appearance, and 
are made for either Edison or T.-H. 


FIFTY-FIVE-CANDLE-POWER ‘‘ MonaRCH” 
LAMP. 
sockets. The voltages have a range from 
90 to 125 and from 200 to 250. 

The No. 2 lamp is a twenty-five-candle- 
power lamp, and the only fixture that is 
necessary for use on any standard socket 
is a polished aluminum reflector finished 
in dead black on the outside. 
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The No. 1 lamp is a fifty-five-candle- 
power lamp, and is about the same as No. 
2, except, for the purpose of ornamenta- 
tion a brass or oxidized copper collar, 
fitted with a spring which holds the re- 
flector firmly in place, is used. 
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The Ideal Bipolar Steel-Frame 
Motors. 

The Ideal Electric and Manufacturing 
Company, Mansfield, Ohio, in designing 
the line of motors shown in the accom- 
panying illustrations, had in view an ap- 


Fic. 1.—AssEMBLY OF ‘‘ IDEAL” BrroLarn MOTOR. 


Trouble has been experienced with 
lamps of this type, in that with the large 
lamp the spring in the collapsible collar 
became injured due to the intense heat, 
which took out the temper. In order to 
reduce this trouble to a minimum, the 
maker of the Monarch lamp introduced 
a collar, shown in the illustration, which 
has a number of perforations entering 
into the spring chamber. This permits 


'‘ IDEAL” Semt-EscLosep BIPOLAR MOTOR. 


the circulation of air, keeping down the 
temperature of the spring. 

The Monarch Electric Manufacturing 
Company was incorporated on November 
16, 1903, for the purpose of manufac- 
turing incandescent lamp specialties. 
Mr. H. B. Ramey is the manager of the 
company. The company is carrying a 
large stock of these lamps on hand, and 


can make prompt shipments in any quan- 


tities. 


paratus of small sizes that would meet the 
demand for a universal machine adapted 
to all lines of service. These machines may 
be run in any position—on the floor, wall 
or ceiling, for belted or direct-connection, 
with a range of speeds and corresponding 
ratings suitable to almost every condi- 
tion. 

The field frame is of the best grade 
of soft dynamo steel, cast solid. The 
heads or bearing brackets are made of 
cast iron, drilled on templets and securely 
bolted to the field frame. Large and 
easily accessible oil reservoirs are pro- 
vided, which are fitted with drain cocks. 
This line of motors is also listed with 
solid heads or bracket bearings, making 
them entirely enclosed. Fig. 1 shows the 
Ideal motor in its various details of con- 
struction. 

The shafts are made from high-grade 
machine steel, well proportioned for the 
respective sizes. The machines are pro- 
vided with cast-iron subbases, to which 
the frames are bolted. The belt tension 
is obtained by adjusting the screws which 
are furnished with belted machines. 

The armature cores are made up from 
sheet steel, the core discs being mounted 
directly upon the shaft and keyed. The 
discs are punched and notched by the 
use of a solid single die, ensuring accu- 
racy in slot formation. Suitable ventila- 
tion is provided throughout the arma- 
tures, ensuring cool running. The wind- 
ings consist of machine form-wound coils 
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in the large sizes, and special hand-wound 
coils in the small sizes. 

The commutators are built up of uni- 
form segments of pure lake copper, in- 


> 
N 


N 


Pa 
= 


A 


‘ 
` 
\ 
0 


ELECTRICAL REVIEW 


The brush-holders are of a new de- 
sign, made of brass and heavily con- 
structed. Each brush is provided with 
individual adjustment for varying the 
tension of the brushes on the commutator. 
The brushes are of copper-coated carbon, 
and are of easy access for cleaning or 
renewing. 


The field coils are form-wound and 
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SERIES TRANSFORMER FOR PRIMARIES UP TO 100 AMPERES. 


sulated with special mica throughout. On 
the smaller ‘sizes the commutators are 
secured in place by shrinking on to the 
shaft a taper sleeve, which really forms 
part of the commutator flange, the taper 


thoroughly insulated. Each coil is coated 
with insulating varnish, carefully baked 
and then taped with insulating tape. The 
coils are then given another coat of var- 
nish and thoroughly baked and tested 
before being placed on the machine. 
These machines were designed for their 
rated load under continuous service and 
at low heating limits. The semi-enclosed 
machines will run continuously under 
full rated loads, without a rise in tem- 


VOLTAGE TRANSFORMER FOR CAPACITIES UP TO 750 VoLTs PRIMARY. 


being turned for a driving fit. On the 
larger sizes the shaft and sleeve are pro- 
vided with a key-way with a substantial 
key inserted, the commutator resting 
against a shoulder on the shaft. 


perature to exceed thirty-five degrees 
centigrade above the surrounding air, and 
will withstand overloads of fifty per cent 
for a period of one hour, or 100 per cent 
momentarily. 
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Portable Voltage and Series Trans- 
formers. 

In taking electrical measurements too 
much care can not be exercised in the 
avoidance of errors. It frequently happens 
that the best instruments for the work in 
hand are not available, and the readings 
to be taken are such that they are out 
of the range of the instruments at hand. 
In order to simplify the use of standard 
instruments, the Westinghouse Electric 
and Manufacturing Company has de- 
signed a line of portable voltage and series 


SERIES TRANSFORMER FOR LARGE CAPACITIES. 


transformers. These are illustrated in the 
accompanying figures. The transformers 
are particularly designed to adapt the 
voltage or current to be measured to the 
capacity of the instrument to be used, 
adopting a ratio which will permit read- 
ings to be taken from the most legible 
portions of the scale. 

These series and voltage transformers 
are carefully made, ample insulation and 
a generous amount of iron and copper be- 
ing used to reduce to a minimum the 
error of transformation. They are de- 
signed to give accurate ratios at the load 
which will normally be imposed on the 
secondary by the ordinary type of portable 
instrument, the output of the voltage 
transformer being about 0.15 ampere, and 
the maximum voltage across the secondary 
of the series transformer being about three 
volts. gn Ce 

The series transformer is. made in two 
types. In one, designed for primary coils 
up to 100 amperes, the ratio is changed 
by plugs, somewhat as in the Wheatstone 
bridge. In the other, which is designed 
for larger capacities, there is a circular 
opening through the transformer, and a 
conductor is passed through this opening, 
forming the primary. In this type the 
ratio is changed by the number of turns 
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made by the conductor, passing it through 
the aperture once giving a ratio of 400 
to 5; twice, a ratio of 200 to 5, and five 
times, a ratio of 100 to 5. 

The voltage transformers are furnished 
in various capacities up to 750 volts prim- 
ary, the standard secondary voltage at 
the maximum primary voltage being 150 
volts. The terminals on the primary are 
arranged so that a number of primary 
voltages may be obtained, although they 
are not usually required in a great range 
of capacities, as is the case with the 
series transformer. 

These transformers are mounted in fine- 
ly finished mahogany cases with carrying 
handles. The terminals of the voltage 
transformers and the plug contacts of the 
series transformers are protected by a 
cover which, for convenience in use, is 


made removable. 
> 


Prosperity in the West. 

Mr. George J. Gould returned on 
Monday, March 14, from an extended 
trip of inspection of his transcontinental 
railroad system. The following statement 
appeared in the New York Herald on 
Thursday, March 17, detailing his views 
on general conditions in the West: 

“ . . With the exception of Colo- 
rado and Utah, where labor trouble has 
temporarily impeded the onward march 
of industry,” he continued, “we found 
a very high degree of prosperity. This 
was especially true of the Southwestern 
cilies and California. The banks are on 
a solid basis. The business men and the 
farmers have more money than they ever 
had before, and this means prosperity, 
industrial advancement and the distribu- 
tion of vast natural resources. High 
prices for cotton have made the state of 
Texas opulent beyond expectation, and 
there is a good prospect for a big crop 
next season. 

“New Orleans and Galveston have 
profited by the great volume of trade 
that has passed through these ports dur- 
ing the last year, and at Galveston the 
citizens are building a great wall seven- 
teen feet high, seventy feet across and 
three and a half miles long to protect them 
from the ocean. Two miles have already 
been built. I mention this to illustrate 
the remarkable recuperative power of the 
western cities. Galveston, devastated a 
few years ago, has risen from its desola- 
tion and is willing to fight with greater 
vigor than before for its existence. 

“The doubt and pessimism which have 
dominated the East for a year are not 
found west of the Mississippi nor south 
of St. Louis. The setback in Colorado 
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is only for the present. As soon as the 
labor troubles are settled that state will 
join the others which are now sharing the 
bulk of the prosperity. 

“We were very well satisfied with the 
improvements that are being made at 
great expense by the Iron Mountain, the 
Texas Pacific and the allied lines of the 
Missouri Pacific system. All these ex- 
penditures will be justified. The White 
River Railway will open new territory 
and new construction in connection with 
the low-grade Mississippi line and virgin 
forests in Arkansas will be brought within 
the reach of commerce. 

“The reconstruction of the Little Rock 


.& Fort Smith, which has cost $3,000,000, 


will enable more economical operation 
and will form a valuable connection be- 
tween western Kansas and New Orleans. 

“Traffic throughout the entire South- 
west has shown no decrease, and the physi- 
cal condition of all the railroads over 
which we passed is far better than it has 
ever been before. This means a saving in 
the cost of operation. 

“So far as we were able to judge, the 
condition of winter wheat is satisfactory, 
with the exception of southwestern Kan- 
sas, where there has been a lack of 
moisture. Since we passed through that 
state, however, I believe there has been 
rain.” 

Referring to the Southern Pacific, on 
which there has been spent in improve- 
ments during the last three years between 
$60,000,000 and $70,000,000, Mr. Gould 
said: “The result of these expenditures 
is very evident. The property is in splen- 
did condition and the traffic criginating 
along the system is enormous. On our re- 
turn we passed over the Lucin cutoff, 
which is a grand piece of work.” 
<> 

The Marine Review. 

The current issue of the Marine Re- 
view, published at Cleveland, Ohio, is 
designated as its fitting-out number. In 
addition to this there is considerable space 
devoted to a discussion of the shipping 
question in all its various phases. The 
list of contributors upon this subject in- 
cludes the Hon. George B. Cortelyou, 
secretary of the department of commerce 
and labor; Senator William P. Frye; John 
McNeil, president of the Brotherhood of 
Boiler-Makers and Iron Shipbuilders of 
America; Mr. Winthrop L. Marvin, 
author of “The History of the American 
Merchant Marine;” the Hon. T. E. Bur- 
ton, chairman of the committee on rivers 
and harbors of the house of representa- 
tives; Colonel Thomas W. Symons, mem- 
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ber of the Erie canal advisory commission ; 
Mr. Harvey D. Goulder and Mr. W. L. 
Brown. 


American Institute of Electrical 
Engineers. 


ASSOCIATES ELECTED AT DIRECTORS MEET- 
ING, NEW YORK, FRIDAY, FEBRU- 
ARY 26, 1904. 


Ulysses Sage Atkins, Asotin, Wash. 

E. F. W. Alexanderson, Schenectady, N. Y. 
Elbert Grover Allen, Seattle, Wash. 
Harry R. Allensworth, Columbus. Ohio. 
John Bernhard Armack, Columbus, Ohio. 
Fred. W. C. Bailey, Columbus, Ohio. 
Pierre J. Boucher, Cleveland, Ohio. 
Valentine Boyd, East Toronto, Ontario. 
Victor Brunskog, Columbus, Ohio. 

John Myron Bryant, Urbana, Ill. 

W. W. S. Butler, Durham, N. C. 

John Campbell, Chelsea, Mass. 


Burdette Leonard Chase, Columbus, Ohio. 


Thomas E. Clark, Detroit, Mich. 

Stuart Mortimer Conant, Atlanta, Ga. 
Harry Lawrence Cook, Columbus, Ohio. 
John William Cooke, Boston, Mass. 
Bradford Darrach, Jr., Boston, Mass. 
Charles Staples Davis, Somerville, Mass. 
Rudolph J. Decker, Salt Lake City, Utah. 
F. A. Demarest, Trenton, N. J. 

Theodore B. Entz, Baltimore, Md. 
Lawrence Ettrup, Sacramento, Cal. 
Frank Gaiennie, Jr., St. Louis, Mo. 
Edgar W. Gough, Great Barrington, Mass. 
Leo Gudeman, Columbus, Ohio. 

Ernest H. Haughton, Cincinnati, Ohio. 
William A. Hopkins, Jr., Columbus, Ohio. 
Hubert F. Krantz, Brooklyn, N. Y. 

John Ingram Leitch, Evanston, Ill. 

Emile G. Lind, Melbourne, Australia. 
Max J. Levy, New York city, N. Y. 
Albion Dana Topliff Libby, Austin, Ill. 
William Kelsey Liggett, Columbus, Ohio. 
Charles Mautner, New York city, N. Y. 
Kenneth McCaskill, Schenectady, N. Y. 
William McClellan, Philadelphia, Pa. 
John McFeeley, Caméeen, N. J. 

kaward H. Monasmith, Columbus, Ohio. 
John H. Moore, Columbus, Ohio. 
Frederick J. Parkin, Toronto, Ontario. 
Albert Edwin Peirce, Jr., Steelton, Pa. 
Milton Adolphus Pixley, Columbus, Ohio. 
Kamund Hugh Pryce, Rutherford, N. J. 
John Rovall Read, Whitmore, Cal. 

Harry Palmer Reid, Pittsneid, Mass. 
Sidney Leonard Rich, Atlanta, Ga. 

L. A. Sackett, Columbus, Ohio. 

Frank C. Sargent, Malden, Mass. 

Samuel Scott, Columbus, Ohio. 

John Augustine Seede, Schenectady, N. Y. 
Samuel Holmes Smith, Pittsfield, Mass. 
James Otis Spear, Jr., Philadelphia, Pa. 
Harold Brooke Stabler, Washington, D. C. 
Harford Toland Stewart, Columbus, Ohio. 
George Hoxie Stickney, Lynn, Mass. 
Richard Stites, Columbus, Ohio. 

John Francis Tinsley, San Francisco, Cal. 
Harris Cushman Trow, Chicago, Ill. 
William A. Turbayne, Lancaster, N. Y. 
Charles W. Underwood, Buffalo, N. Y. 
Albert C. Vinal, New York city, N. Y. 
George W. Watts, Toronto, Canada. 

Carl J. E. Waxborn, Columbus, Ohio. 
Elmer Bert Wharton, Columbus, Ohio. 
Arthur Howard Woodwell, Spokane, Wash. 
Richard Hermon Zavitz, Montreal, Canada. 


TRANSFERRED FROM ASSOCIATE TO MEM- 
BER. 
Harry Alex. Mavor, Glasgow, Scotland. 


Fred. Brainard Corey, Schenectady, N. Y. 
Albert H. Armstrong, Schenectady, N. Y. 
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DOMESTIC AND EXPORT. 


POWER PLANT FOR SHOSHONE FALLS, IDA.—An electric 
power enterprise is about to be launched in Idaho, and articles of 
incorporation are being drawn up for the Shoshone Falls Power and 
Lighting Company. The new corporation is capitalized at $2,500,000. 
It is the purpose to build three power plants on the Snake river, 
which will have a total of some 100,000 horse-power. The plants 
will be located at Augur Falls, Twin Falls and Shoshone Falls, re- 
spectively. 

POWER COMPANIES CONSOLIDATE—The Snoqualmie Falls & 
White River Power Company, organized with a capital of $3,000,000, 
has taken over the property, franchises and business of the Sno- 
qualmie Falls Power Company, White River Power Company, Seattle 
Cataract Company and Tacoma Cataract Company. At the annual 
meeting of the stockholders the following officers were elected: 
Charles H. Baker, president and chief engineer; E. C. Neufelder 
and O. D. Colvin, vice-presidents; Thomas B. Hardin, general coun- 
sel and secretary; Lester Turner, treasurer; James C. Drake, dis- 
trict manager; George Browne, Fred. Bausman and S. G. Simpson. 


A NEW VERMONT POWER COMPANY—The Hoosac Mountain 
Electric Power Company has begun excavations for the foundation 
of the dam at Howes pond, at Readsboro, Vt. When the dam is 
completed it will raise the water of the pond fourteen feet above its 
present level and flow over a large tract of land. The water will be 
taken from this reservoir to a point on the Deerfield river about 
three-quarters of a mile below the village of Readsboro, where a 
power-house will be erected. The fall of water at this point will be 
1,200 feet. The rights for a dam and reservoir on the Deerfield 
river, at the point where the power-house is to be erected, have also 
been purchased by the Hoosac Mountain Electric Power Company, 
and will be used in connection with the Howes pond power. 


A JANG-DISTANCE RAILROAD FOR THE SOUTHERN 
STATES—An electric line from Richmond to Portsmouth, Va., 
covering a distance of 300 miles, has been chartered at Richmond, 
Va. The principal incorporators are Norfolk capitalists, and the 
capital stock is placed at from $250,000 to $800,000. Work is to be 
started at once, and power-houses built along the route. The prin- 
cipal offices of the company are to be located at Suffolk. The offi- 
cers named in the charter are Luther R. Britt, president; W. H. 
Robinson, Norfolk, first vice-president; George L. Barton, Suffolk, 
second vice-president; W. D. Southall, treasurer; George H. Lewis, 
general manager, and Lee Britt, of Suffolk, secretary and auditor. 
The route will be from Richmond to Petersburg to Portsmouth, 
through the counties of Dinwiddie, Prince George, Sussex, Surrey, 
Southampton, Isle of Wight, Nansemond and Norfolk. 


FOR A THROUGH TROLLEY LINE FROM NEW YORK TO 
PHILADELPHIA—The Public Service Corporation of New Jersey 
has purchased the Middlesex & Somerset Traction Company, which 
has fifty miles of track in Middlesex and Somerset counties, for 
$2,250,000. The buying of the local trolley system completes the 
Public Service line from New York to Philadelphia. The company 
recently added to its through line by purchasing the line from Cam- 
den to Trenton, and it is now building a road from the terminus of 
the Camden road at Trenton to connect with the end of the Trenton 
fast line at the fair grounds The Public Service Corporation has 
already mapped out plans for the improvement of the local system. 
It is understood that $1,000,000 has been set aside for the improve- 
ment of the system in Somerset and Middlesex counties, and also of 
the lines of the Raritan Traction Company, which were purchased 
a few weeks ago. The price paid for the Raritan Traction Company 
property was $500,000. 


AUXILIARY WATER POWER SYSTEM FOR NEW YORK CITY 
—Mr. N. S. Hill, Jr., chief engineer of the department of water 
supply, gas and electricity, New York city, has presented a report 
to Commissioner John T. Oakley, detailing plans for Installing 
mains, pumping stations and hydrants for a high-pressure water 
service for fighting fires. It is planned to install the system in 
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Manhattan borough in the district bounded by Twenty-third street 
on the north, Broadway to Fourteenth street, to Fourth avenue, to 
the Bowery, to Chambers street on the south, and to the North river 


on the west, including some 1,350 acres. The plans provide for 
three pumping stations, with a capacity of 1,000,000 gallons an hour, 
each giving a pressure of 200 pounds to each hydrant, of which 
there will be 210 for salt-water. It is estimated that the cost of the 
proposed plant in Manhattan, with electric motors, will be $3,950,- 
400, and for a gas engine equipment, $5,293,200. The plans submitted 
provide for both fresh and salt-water connections at the pumping 
stations. The fresh water is drawn from the Croton system. This 
system is capable of supplying any or all of the stations. In the 
event, however, of any shortage of supply of fresh water, the salt- 
water may be immediately used without interference to the operation 
of the plant. The use of fresh water, with salt-water available when 
needed, removes one of the chief objections offered to the proposed 
service, which was that the salt-water possessed many deleterious 
effects, both with regard to the corrosion of the mains and the spoil- 
age of salvage ata fire. Accompanying the report was a map show- 
ing the boundaries of the district, together with a preliminary plan 
of the trunk line and distributing system of high-pressure mains, 
and detailed plans of the proposed pumping stations. 


TELEPHONE AND TELEGRAPH. 


FARGO, N. D.—Contracts have been signed for an independent 
telephone exchange at Halstad. 


SPRINGFIELD, MASS.—A telephone system is to be established 
in the towns of Wyben and Montgomery. 


FAIRMOUNT, IND.—Another trunk line will be built from this 
city to Marion by the Citizens’ Telephone Company. 


HAZLETON, IND.—An independent telephone company has been 
formed here. C. S. Stevens is president and manager. 


ASHLAND CITY, TENN.—The Cumberland Telephone Company 
is making arrangements to put in an exchange here. 


CUSSETA, GA.—The Southern Bell Telephone Company has 
been granted permission to use the streets of the town. 


CINCINNATI, OHIO—The Norwood Citizens’ Telephone Com- 
pany has been granted a twenty-five-year franchise to operate in 
Norwood. 


GRANTSBURG, WIS.—A telephone company has been organized 
at Swiss by the farmers of Burnett County, to run from Gordon, on 
the Omaha, to Grantsburg. 


BALTIMORE, MD.—The Riverton Telephone Company has been 
organized at Sharptown, and will erect a telephone line from Mar- 
della Springs, via Riverton, to Sharptown. 


BURLINGTON, VT.—The New England Telephone and Telegraph 
Company has purchased the independent telephone line that has 
been operated in North Bennington for several years. 


CLARKSVILLE, VA.—At a special meeting of the town council 
a franchise was granted to the Southern Bell Telephone Company 
to erect its poles and wires in Berryville and locate its system here. 


HELENA, MONT.—The Bell Telephone Company is preparing 
to put in a complete metallic circuit between Basin City and Sher- 
idan and Buffalo, Wyo., which will greatly improve the service be- 
tween Billings and those points. 


CAMDEN, OHIO—A new telephone company has been organized 
here, to be known as the Camden & West Elkton Telephone Com- 
pany. The interested parties are William Davis, I. Talbert and A. 
Kreckler, of West Elkton, and H. H. Payne and W. G. Hall, of 
Camden. 


SALT LAKE CITY, UTAH—The Independent Telephone Com- 
pany states that by May 1 it will have expended $1,000,000, and will 
have connection with Ogden and Salt Lake. In six months there- 
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after the company purposes to have its system established in Poca- 
tello, and in one year to connect with Butte and Helena. 


MARION, IND.—The town council of Roann has granted a fran- 
chise to the Disko & Laketon Telephone Company to maintain an 
exchange in that town. This company is composed of Laketon, Disko 
and Roann people, who are uniting for a system of telephones over 
all that section of the country. An exchange will be put in as soon 
as possible. 


DENVER, COL.—The Wray Telephone Company has decided to 
enter Colorado, and arrangements have already been made whereby 
residents of Akron, Yuma, Brush, Wray, Fort Morgan and other 
towns in eastern Colorado will, within sixty days, be able to have 
telephonic communication with Denver; Atwood, Kan.; St. Joseph, 
Mo., and Kansas City. 


WINONA, MINN.—The Tri-State Telephone and Telegraph Com- 
pany has its poles all placed between Hastings and Wabasha for the 
long-distance line it is going to build to Winona this year. The 
route between Wabasha and Winona has not been fully settled. The 
river road may be followed or the line may run inland to take in 
Rollingstone and Oak Ridge. i 


LEWISTON, IDA.—The telephone lines of the Lookout Telephone 
Company, a system comprising eighty miles and connecting Lewis- 
ton, Lapwai, Culdesac, Melrose, Ilo, Lookout, Gifford and Peck, have 
been purchased by the Interstate Cooperative Telephone Company, 
which states that the system will be extended from Moscow to 
Genessee, Lewiston, Kendrick, Juliaetta and Leland. 


KANSAS CITY, MO.—The directors of the Western Independent 
Telephone Company have decided to begin building a line from 
Kansas City to Excelsior Springs at once. It will connect with the 
Excelsior Springs independent telephone system. From Excelsior 
Springs a line will be built to connect with Carrollton and other 
towns along the river. It has also been decided to build a line from 


Independence to Higginsville, and another from Olathe to Ottawa, | 


Kan., to complete the Kansas City-Ottawa line. 


HOUSTON, TEX.—At a meeting of the stockholders of the Orange 
Telephone Company, the following board of directors was chosen for 
the ensuing year: E. R. Webber and Dr. I. E. Graham, of Marseilles, 
Ohio; W. H. Bitzer, Forest, Ohio; John Pfeiffer and Jacob E. Lintz, 
Kenton, Ohio; W. D. Bettis, J. W. Link and F. D. Pfeiffer, of Orange, 
Tex. The stockholders recommended the following officers for elec- 
tion: president, John Pfeiffer, Kenton, Ohio; vice-president, W. D. 
Bettis, Orange, Tex.; secretary-treasurer, E. R. Webber, Marseilles, 
Ohio. 


HAMILTON, OHIO—A new telephone company has been organ- 
ized in Camden, to be known as the Camden & West Elkton Tele 
phone Company, which will work in connection with the Bell Tele- 
phone Company. Those locally interested in this enterprise are 
William Davis, I. Talbert and Al. Kreckler, of West Elkton; H. H. 
Payne and W. G. Hall, of Camden. William Davis has been elected 
president; W. S. Hall, secretary and manager, and W. S. May, 
treasurer. The company will build a new metallic line to West 
Elkton at once. 


BOSTON, MASS.—At the annual meeting of the Rocky Mountain 
Bell Telephone Company, controlled by the American Telephone and 
Telegraph Company, B. F. White, of Montana, was elected a director 
to succeed C. U. Clark. The annual report shows these financial 
operations for the year ended December 31, 1903: revenue, $863,144; 
expenses, taxes, etc., $648,101, leaving net earnings of $215,054; 
. paid in dividends, $134,863, leaving a surplus of $80,179, as com- 
pared with a surplus of $72,710 for 1902. The company now has 
19,000 subscribers. 


ROCKFORD, ILL.—The Winnebago County Telephone Company 
at its annual meeting elected the following board of directors: D. W. 
Barningham, H. S. Hicks, Charles F. Tritle, A. J. Lovejoy, A. J. 
Barningham, of Durand; B. E. Collins, of Rockton; W. F. Attley, of 
Durand. It was decided to put all earnings into additional con- 
struction. The company has about 150 miles of line in operation 
and expects to increase same by an additional hundred before the 
year is out. The officers chosen by the directors were B. E. Collins, 
president; C. F. Tritle, vice-president; H. S. Hicks, secretary, and 
Chan Starr, treasurer. 
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PERSONAL MENTION. 


MR. WILLIAM PATTON has been appointed to manage the long- 
distance lines of the Western Independent Telephone Company, 
Kansas City, Mo. 


MR. RAY D. LILLIBRIDGE, the well-known technical adver- 
tising expert, has returned from a two-months’ trip to the West, 
visiting particularly Colorado and the Pacific coast. 


MR. EDWARD WESTON, of Newark, N. J., has had conferred 
on him the degree of LL. D., by McGill University, in recognition of 
his investigations and inventions in electrical science. 


MR. LEROY W. STANTON, consulting telephone engineer, has 
opened an Office in Chicago, Ill, in connection with Mr. Bryan B. 
Carter, mechanical engineer, in the Monadnock Building. 


MR. G. E. BENNETT, who was formerly assistant manager of the 
Chicago office of the Nernst Lamp Company, has been made district 
sales manager of the company, with offices at Buffalo, N. Y. 


MR. CLARENCE A. ROSS, who has been for several years 
manager of the Chicago office of the Sawyer-Man Electric Company, 
was recently appointed general western agent of the company. 


MR. J. I. VERNON, acting signal engineer of the New York, 
New Haven & Hartford Railroad Company, has moved his offices 
from Bridgeport, Ct., to the South terminal station, Boston, Mass. 


MR. HARVEY D. PATTERSON, formerly superintendent for 
Mr. Max Osterberg, has become connected with the United States 
Battery Company, New Rochelle, N. Y., in the capacity of electrical 
engineer. ' 


MR. HERBERT LAWS WEBB, the well-known telephone engi- 
neer, has returned to England, where he has established a consulting 
engineering office at 35 Old Queen street, Westminster, S. W., Lon- 
don, England. 


MR. C. E. WILD, who has been division superintendent for some 
time past for the Michigan Telephone Company, Menominee, Mich., 
has been transferred to Grand Rapids, Mich., to assume a district 
superintendency there. 


MR. E. P. SHAW, Jr., who is well known in New England street 
railway circles, and a member of the Shaw syndicate, has been 
appointed superintendent of the Boston & Worcester street railway 
system. Mr. Shaw succeeds Mr. A. C. Ralph, resigned. 


MR. HHRBERT S. MALLALIBU, recently connected with the 
publishing department of the Westinghouse Electric and Manufac- 
turing Company at its New York office, has been appointed assistant 
to the assistant manager of the British Westinghouse Company. 


MR. OSCAR T. CROSBY, the distinguished engineer and ex- 
plorer, delivered a lecture before the New York Electrical Society, 
at 19 West Forty-fourth street, on Wednesday evening, March 23. 
The lecture was illustrated by a number of lantern slides. 


MR. F. N. HIBBITS has been appointed consulting mechanical 
engineer of the Southern Railway Company, with headquarters at 
Washington, D. C. Mr. Hibbits was formerly superintendent of 
motive power and machinery of the Union Pacific Railroad Company. 


MR. J. RICE, of the Standard Electrical Manufacturing Com- 
pany, Niles, Ohio, has opened an eastern office at 19 Park place, New 
York city. Mr. Rice will be sales manager, and will manage the 
company’s sales for eastern New York, eastern New Jersey and part 
of New England. 


MR. GEORGE W. FOWLER, who for several years past has 
been connected with the engineering department of the C. & C. Elec- 
tric Company, has resigned from the company to accept a position 
with Mr. George D. Beinert, the well-known electrical contractor of 
New York city, N. Y. 


MR. J. W. HARPER has been placed in charge of the traffic de- 
partment of the Georgia Telephone and Telegraph Company. Mr. 
Harper has been connected with the collection department of the 
company since the business was started, and his services in this 
department led to his promotion to his present position. 


MR. ARVID REUTERDAHL is the author of two interesting 
studies entitled, respectively, “The Radioactive Atom” and “Elec- 
trolysis According to the Energonic Hypothesis.” These have been 
reprinted in pamphlet form and are being distributed, with the com- 


March 26, 1904 


pliments of the author, to interested parties in the electrochemical 
and electrical fields. 


MR. MATTHEW C. BRUSH, Boston, Mass., has been appointed 
general manager of the Boston and Suburban electric companies. 
Mr. Brush was formerly of Minnesota, and came to Boston from 
western Kansas last July to accept the position of assistant to 
President Claflin. The Boston and Suburban electric companies in- 
clude six lines in Boston and vicinity. 


MR. HIRAM PERCY MAXIM lectured on Tuesday evening, 
March 22, before the Automobile Club of America, on “Commercial 
Vehicles.” The subject was taken up with special reference to the 
cost of maintenance, under actual service conditions, of electric 
wagons and trucks equipped with the batteries, tires and general 
equipment used as standard at the present time. 


MR. H. B. RAMEY, manager of the Monarch Electric Manufac- 
turing Company, Warren, Ohio, is expected to visit New York city 
shortly. Mr. Ramey was formerly connected with the sales depart- 
ment of the Warren Electric and Specialty Company and also with 
the Peerless Electric Company, Warren, Ohio. He resigned his posi- 
tion with the Peerless company on December 1, 1903, to assume the 
management of the Monarch company. 


MR. JAMES I. AYER, chairman of the committee on relations 
with kindred organizations of the National Electric Light Associa- 
tion, announces that arrangements have been made by which the 
association will have a permanent headquarters at the St. Louis 
World’s Fair. This headquarters will consist of a railed enclosure 
furnished with chairs, a convenient desk, etc., for the use of its 
members. The location will be in a section used also for an Edison 
historical exhibition, the headquarters of the Association of Edison 
Illuminating Companies and the headquarters of the American In- 
stitute of Electrical Engineers. A register will be provided, and it 
is desired that all members visiting the headquarters will register 
their name, local address and probable duration of visit. It is 
believed that this register will be of much value to visiting mem- 
bers, and that it will also serve as an indication of the usefulness 
of a headquarters at this important exposition. 


MR. PHILETUS W. GATES AND MR. HENRY W. HOYT, 
respectively general superintendent and second vice-president of the 
Allis-Chalmers Company, are about to retire from active participa- 
tion in the management of that company. Mr. Gates was president 
and Mr. Hoyt secretary and general manager of Gates Iron Works 
for fifteen years prior to the incorporation of the Allis-Chalmers 
Company in 1901. They have been prominently connected with the 
manufacturing interests of Chicago and have taken an active part 
in all of the manufacturers’ associations. The late P. W. Gates 
(father of Philetus W. Gates) was the pioneer manufacturer of 
Chicago and the region west of the Alleghenies, having established 
his business in 1842. From 1861 to 1871 the Eagle Works Manu- 
facturing Company, of which he was president, employed about one 
thousand men, and in those days was a noteworthy industry. In 
1871 the Eagle Works Manufacturing Company went out of ex- 
istence, and from it were organized Gates Iron Works and Fraser & 
Chalmers, each taking a portion of the business. Both of these com- 
panies in turn were taken over by Allis-Chalmers Company in 1901. 
Messrs. Hoyt and Gates, after a well-earned vacation spent in travel- 
ing, will reengage in business in Chicago. 


MR. C. O. BAKER, JR., for many years the popular and effi- 
cient master of transportation for the National Electric Light Asso- 
ciation, has resigned from that position. Mr. Baker expects to be 
in Europe at the time of the Boston meeting, to be held May 24-27 
next, and feels that he should not continue in the office unless he 
can personally attend to the duties connected with it. President 
Edgar has appointed Mr. George F. Porter to succeed Mr. Baker. 
Mr. Porter had charge of transportation matters before he became 
secretary of the association, and organized special trains for the 
Detroit convention, February, 1887, the Chicago convention, Feb- 
ruary, 1889, and the Kansas City meeting, February, 1890. The 
resignation of Mr. Baker will be a matter of great regret to electric 
light interests throughout the country. Under his able management 
the matters of transportation in connection with these conventions 
have been carried out to the entire satisfaction of the delegates 
from all parts of the country and he has been very successful in 


working up attendance. It is not only with the members of the 
National Electric Light Association, however, that Mr. Baker has 
been popular, for his tact and complete knowledge of traffic affairs 
won for him the confidence and good will of the railway people. 
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ELECTRICAL SECURITIES. 


The market for some time past bas been characterized by slow 
movements and considerable apathy. Notwithstanding severe breaks 
in foreign markets and more or less excitement in produce ex- 
changes, the stock market in general has been more quiescent than 
in many years. The past week, however, has proved a decided 
change from this condition. The decision in the Northern Securi- 
ties case is probably one of the most important financial verdicts 
which has ever been rendered, and although it was against the hold- 
ing company, this was expected, and proved to be even less of a 
shock than the most sanguine had hoped for. It is a matter of con- 
siderable satisfaction to large financial interests that, despite the 
adverse merger decision, prices are better, even on the stock which 
has been under litigation. The assignment of D. J. Sully, who has 
controlled the cotton situation for some time, while it caused a bad 
break for one day, has not materially affected cotton prices, and 
these are now back almost to the high level which they reached due 
to his manipulation. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 19. 


New York: Closing. 
Brooklyn Rapid Transit............cccccees 43% 
Consolidated Gas......... ccc c cece ccc ncee 19414 
General Electric... . 2... ccc et ctw teen 166% 
Kings County Electric.............ccccceees 183 
Manhattan Elevated.............cccccevcees 14334 


Metropolitan Street Railway................ 111% 
New York & New Jersey Telephone.......... 
Westinghouse Manufacturing Company...... 180 


At a special meeting of Metropolitan Street Railway stock- 
holders the proposition to lease the Central Crosstown Railroad 
was approved. Under the lease the Metropolitan company agrees 
to guarantee the principal and interest of the funded debt of the 
Crosstown company and a rental of 15 per cent on Crosstown stock. 
The contract is dated February 8, and has been approved by the 
directors of both companies. The Metropolitan company owns $4983,- 
700 of the $600,000 capital stock, on which 10 per cent has hereto- 
fore been paid. The higher rate under the lease is made possible 
by the change from horse cars to the underground electric system. 
The directors of the Metropolitan Street Railway have declared the 
regular quarterly dividend of 1% per cent on the capital stock, pay- 
able April 15. Books will remain closed from March 24 to April 16. 


Boston: Closing 
American Telephone and Telegraph......... 123 
Edison Electric Illuminating................ 230 
Massachusetts Electric...........c.ccccccee 72 
New England Telephone.........sssssssesso 117 


Western Telephone and Telegraph preferred. 75 


American Telephone and Telegraph directors have declared the 
regular quarterly dividend of 1% per cent, payable April 15 to stock 
of record March 18. The instrument statement of the company for 
the month ended February 29 is as follows: gross output, 84,402; 
returned, 37,093, leaving a net output of 47,369, as compared with a 
net output of 56,656 for the same period of 1902. The total now 
outstanding is 3,880,616, compared with 3,296,527 last year. 


Philadelphia: Closing. 
Electric Company of America............0e- ; 
Electric Storage Battery common........... 57% 
Electric Storage Battery preferred.......... 57% 
Philadelphia Electric............cccecccovee 5 
Union Traction.........s.ssesssssssssesssses 48 
United Gas Improvement.............c..ce0. 8444 


The balance-sheet of the Electric Storage Battery Company as of 
December 31, 1903, places the total assets of the company at $21,- 
316,429, and the total liabilities at $18,343,797, leaving a surplus of 
$2,972,632. The company held its annual meeting on March 16 and 
elected the following directors for the ensuing year: Herbert Lloyd, 
P. A. B. Weidener, George D. Weidener, Thomas Dolan, Frank B. 
Schley, H. P. Whitney, A. N. Brady, Thomas B. Ryan and Rudolph 
Ellis. 


Chicago : Closing 
Chicago Telephone.........cccccesccccccces 115 
Chicago Edison Light............... iteages, 148 
Metropolitan Elevated preferred............ 49 
National Carbon common................... 25 
National Carbon preferred.................. 99 
Union Traction commomn................000- 51% 
Union Traction preferred.................. 30 
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ELECTRIC LIGHTING. 


BELOIT, WIS.—The common council has asked for bids for a 
municipal lighting plant. 


OXFORD, N. C.—An electric light and waterworks system will 
be established here shortly. 


NORFOLK, VA.—R. B. Fentress has made application for a fran- 
chise to instal] an electric lighting and heating system. 


EDWARDSVILLE, ILL.—The electric light plant at Pinckney- 
ville was destroyed by fire recently. The loss was $10,000. 


AVON, N. Y.—The board of trustees has renewed the contract 
with the Avon Electric Company for lighting the village for another 
year. | 


LENOX, IOWA—A twenty-five-year franchise for an electric light 
plant has been granted to S. E. Wainwright. The plant will cost 
$7,000. 


RIDGEFARM, ILL.—The electric light plant of the Ridgefarm 
Light and Power Company was destroyed by fire recently, entailing 
a loss of $9,000. 


ST. PAUL, MINN.—The plant of the Union Light and Power 
Company, at St. Anthony Park, has been destroyed by fire, involving 
a loss of $50,000. 


WARREN, OHIO—The village of Cortland will be lighted elec- 
trically hereafter, current being supplied by the Warren, Cortland & 
Jefferson Traction Company. 


LINCOLN, NEB.—The city council has voted to submit to the 
people a proposition to issue $65,000 in bonds, to be used in building 
a municipal lighting plant. 


SANTA CRUZ, CAL.—A company is to be formed to construct a 
new electric light plant near the beach, with a capital of $30,000, 
half of which has been subscribed. 


WINDER, GA.—The new city electric light plant has been com- 
pleted and the lights turned on. The plant is said to be first-class 
in every respect, and cost about $15,000. 

BALTIMORE, MD.—The Maryland Telephone and Telegraph 
Company has been granted permission by the electrical commission 
to engage in the electric lighting business. 


SAN FRANCISCO, CAL.—It is stated that the Big Creek Com- 
pany will establish a large power plant at Chittenden, to furnish 
power to Watsonville, Gilroy and Hollister. 


NEW WESTMINSTER, BRITISH COLUMBIA—The city council 
has entered into a ten-year agreement with the British Columbia 
Electric Railway Company for street lighting. 


CHEYENNE, WYO.—An electric lighting system is to be in- 


stalled at Fort D. A. Russel, Wyo., the contract having been awarded 
to a St. Paul, Minn., firm. The cost of the plant will be $23,965. 


ANN ARBOR, MICH.—The Michigan Milling Company has filed 
with the city clerk a request for an electric lighting and power 
franchise. It is proposed to develop water power for electricity and 
do commercial lighting. 


CINCINNATI, OHIO—A contract has been entered into between 
the Chamber of Commerce and the Cincinnati Gas and Electric Com- 
pany, whereby the latter company will supply the Chamber of Com- 
merce Building with electric lights until the first of March next. 


BOSTON, MASS.—The Lowell Electric Light Company has filed 
with the secretary of the commonwealth a statement of its condi- 
tion, dated June 30, 1903, which fixes the assets of the company at 
$1,034,605, and its liabilities at $866,802, leaving a surplus of $167,803. 


UTICA, N. Y.—At the annual meeting of the Rome Gas, Electric 
Light and Power Company these directors were elected: James T. 
Lynn, Martin B. Daly, John D. McMahon, Thomas H. Stryker, Fred. 
M. Shelley, Edward Comstock, E. Faeger, W. R. Huntington, F. K. 
Pelton. 


CHARLOTTE, N. C.—The board of aldermen has awarded a 
five-year contract for street lighting to the Catawba Power Com- 
pany. The contract is to go into effect August 15 next, and the 
company will furnish 155 lights at the rate of twenty-five cents per 
lamp per night. 

KEWAUNEE, WIS.—At the meeting of the city council it was 
unanimously decided to submit the question of electric light and 
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waterworks to the people at the coming spring election. At the 
same time the question of municipal or private ownership will also 
be submitted to vote. 


ST. LOUIS, MO.—-A movement is on foot in North and Upper 
Alton to secure a lighting plant, to be used jointly. The idea is to 
locate the power-house midway between the two towns, which are 
only a few miles apart, and to secure a plant sufficiently large to fill 
the needs of both places. 


JERSEY CITY, N. J—Weehawken has decided to erect its own 
electric lighting plant for the township, and has directed the com- 
mittee on lighting to have plans and specifications prepared for a 
plant to be installed in the new pumping station about to be com- 
pleted in the lower section of the township. 


FAYETTEVILLE, N. C.—Workmen are making the excavations 
and laying the foundations of the Fayetteville substation of the 
Cape Fear Electric Power Company, on Buckhorn Falls, Cape Fear 
river, from which electric power will be transmitted to the mills 
and other industrial plants of Fayetteville and vicinity. 


SPOKANE, WASH.—Articles of incorporation of the Sandpoint 
Water and Light Company have been filed with the county auditor. 
The capital stock is placed at $50,000, and the incorporators are J. D. 
Sherwood, William G. Malloy, B. C. Riblet and L. D. Farmin. It is 
stated that work on the new plant will be commenced immediately. 


CINCINNATI, OH10—The change of the electric lighting of the 
city from the old to the new system, which was started in 1902, has 
been completed. There are now 4,923 electric lamps, of which 934 
are in the underground and 3,989 in the overhead district. The city 
pays $60 a year for each overhead light and $72 for each under- 
ground. 


ASHEVILLE, N. C.—At the mouth of Jonathan’s creek, on 
Pigeon river, a big water power development is to be made to 
furnish electric power to be used in Waynesville. The plant will 
be built by a company to be headed by B. J. Sloan. It is planned 
to build a thirty-foot dam of masonry and 1,500 horse-power is to 
be developed. 


AMSTERDAM, N. Y.—The Citizens’ Electric Company, of Am- 
sterdam, has been incorporated with the secretary of state to make 
and sell electricity for light, heat and power purposes. The capital 
stock is $50,000, and the directors are William W. Dickson, Frank 
W. La Chapelle, Maurice G. Walsh, George C. Stuart and W. Fenton 
Myers, of Amsterdam. 


ST. LOUIS, MO.—The board of public improvements is planning 
a municipal electric lighting plant for that portion of the city south 
of Keokuk street. The plant will cost about $140,000. It will be 
located on Kraus street, near the river. At present the city pays 
the Carondelet Gas Company and the Welsbach Lighting Company 
$59,000 a year for lighting the district. 


EUGENE, ORE.—The Cottage Grove Electric Company has filed 
articles of incorporation with the county clerk. The capital stock 
is $20,000, and the incorporators are H. O. Thompson, William 
Sheehy and K. Sheehy. The company has purchased the Cottage 
Grove electric plant from W. H. Abrams and will hereafter conduct 
it, making extensive improvements and extending the service. 


MARTINSBURG, W. VA.—A charter has been issued to the 
Cacapon Power Company, of Berkeley Springs, to own and operate 
an electric plant. The capital of the company is $100,000. The 
incorporators are F. R. Reed. J. H. Siler, of Berkeley Springs; 
Morrison Barclay, John Shumaker and Thomas Barclay, of Greens- 
burg, Pa. This company will develop 600 horse-power, and will 
transmit it across the mountain, a distance of four miles, to operate 
the machinery of the mills in the vicinity of Berkeley Springs and 
Hancock, Md., as well as light the two places. 


TROY, N. ¥.—With the building of the big power-house at Spier 
Falls the Hudson River Water Power Company also contemplates 
the erection of a substation at Ballston. Material is already on the 
ground and preliminary plans have been made for the work at 
Baliston. Building operations will begin in the early spring. The 
new substation will stand on a site one-quarter of a mile west of the 
Delaware & Hudson station on the line of the Schenectady railway. 
It will be of brick and its electrical equipment will provide 6,000 
horse-power. Power for the Ballston-Schenectady branch of the 
Schenectady railway will be supplied from this station, and the 
village of Ballston as well will be lighted. 


March 26, 1904 


ELECTRIC RAILWAYS. 


BARABOO, WIS.—W. J. Bell is endeavoring to interest business 
men in an electric line to extend from Baraboo to Grand Rapids. 
Baraboo, Kilbourn, Friendship and Grand Rapids would be the prin- 
cipal points touched. 


NEW HAVEN, CT.—It is announced that the Wallingford Tram- 
way Company, which holds a franchise to build a trolley line from 
the terminus of the Meriden road in Wallingford to Montowese, will 
begin work very soon. The new road will be seven miles long. 


COLFAX, WASH.—tThe preliminary survey of the Palouse & 
Spokane Electric Railroad is being made. The road will follow the 
line surveyed by the Northern Pacific about sixteen years ago, when 
ít ran a survey from Oakesdale, west of Steptoe butte, to Colfax. 


SPRINGFIELD, ILL.—The secretary of state has licensed the 
Springfield, Lincoln, Bloomington, Pekin & Peoria Electric Railway 
Company, of Bloomington. A line is to be constructed from Spring- 
field through Lincoln to Bloomington and from Lincoln to Peoria. 


OWOSSO. MICH.—The Owosso Sugar Company’s line from 
Prairie Farms, near Fergus, which will be built this summer, will 
probably be the first to run into Owosso. The distance that it will 
run is twenty miles, and it will penetrate through 10,000 acres, of 
which one-fifth will be placed under beet sugar cultivation. 


HEMPSTEAD, N. Y.—The power-house of the New York & Long 
Island Traction Company, which has been under construction at 
Rockville Centre for some time, has been completed, and the com- 
pany has started the work of extending its tracks west from Rock- 
ville Centre through Lynbrook and Valley Stream to Jamaica. 


SOUR LAKE, TEX.—It is reported that the International & 
Great Northern Railway has consummated a deal that will place it 
in possession of the incompleted electric line between Sour Lake 
and Beaumont. It is also said that the road will be completed 
within sixty days, and that it will be extended to Houston, going via 
Batson. i 


HENDERSON, KY.—Articles incorporating the Henderson Street 
Railway Company under its new management have been filed. The 
incorporators are A. L. Rich, of Cincinnati, Ohio; H. W. Richardson 
and J. E. Bohannon, of Louisville, Ky. The amount of capital stock 
is $250,000, and the company is authorized to issue bonds to that 
amount. 


ROCK ISLAND, ILL.—The Tri-City Railway Company will make 
many improvements to its plant on First avenue. The present capa- 
city of the plant is between 1,200 and 2,000 horse-power, which is to 
be increased to from 6,000 to 7,000. The changes will involve a 
large expenditure, but will be made without any interruption to 
the service. 


BAKER CITY, ORE.—The Baker City Electric Street Railway 
Company will begin the work of constructing its line of road just 
as soon as the weather will permit. The company has been re 
organized and reincorporated with a new set of officers. C. M. Sage 
is president, Charles Palmer is vice-president and treasurer, and 
Charles W. Hill is secretary. These three gentlemen comprise the 
board of directors. 


CORTLAND, N. Y.—The increasing demand for electric lights 
and the proposed extension of the electric road to Little York has 
made it incumbent upon the Cortland County Traction Company to 
increase its power. To this end plans are now being drawn for 
enlarging the power-house situated between this city and Homer to 
twice its present size, and the power of the engines will be increased 
from 1,100 to 2,000 horse-power. 


TERRE HAUTE, IND.—Promoters of the proposed interurban 
electric line from East St. Louis to Terre Haute, at a meeting held 
at Vandalia, decided to push the work as far as Greenville in time 
for the mid-summer traffic of the World’s Fair, and effected a per- 
manent organization by the election of W. M. Fogler, president; 
C. G. Sonnemann and H. C. Dolye, vice-presidents; George D. Stein- 
hauer, general manager; T. N. Lakin, treasurer, and W. A. Hay- 
ward, secretary. r i 

SPOKANE, WASH.—The Washington Water Power Company is 


said to have secured the old Seattle, Lake Shore & Eastern right 
of way from Spokane to Medical Lake, and will build an electric line 
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connecting the two places. The Seattle, Lake Shore & Eastern 
started to build a railroad from Spokane to the coast a number of 
years ago and reached Davenport. The Northern Pacific paralleled 
the line and bought it out. Later the tracks were torn up at this 
end and the right of way has since been idle. 


DENVER, COL.—Articles of incorporation have been filed with 
the secretary of state for the Bear Lake Valley Railway and Electric 
Company. The power of an electric plant at Paris, Bear Lake 
County, Idaho, is to be utilized in operating a new electric car line 
in that vicinity, which will connect the towns of Paris, Montpelier, 
Fish Haven and Ovid. The headquarters of the corporation will be 
in Denver. It is capitalized at $100,000, and the incorporators are 
C. R. Slusser, H. E. Slusser, B. E. Slusser and George D. Talbot. 


. LEXINGTON, KY.—The Fayette County Fiscal Court has re- 
voked the charter of the Bluegrass Consolidated Traction Company, 
incorporated here two years ago with a capital stock of $7,000,000, 
and granted a franchise to the Bluegrass Traction Company, of 
which Charles J. Bronston is president. The new concern is to have 
a capital stock of $100,000, and has the privilege of increasing the 
capital stock to $1,000,000. It proposes to build lines between Lex- 
ington and the following towns: Versailles, Richmond and Nicholas- 
ville. 


TOPEKA, KAN.—The Kansas Southern Electric Railroad Com- 
pany has been chartered. The company’s object is to build an elec- 
tric line from Kansas City to Independence, through Johnson, 
Miami, Douglas, Allen, Franklin, Anderson, Neosho, Crawford, La- 
bette, Cherokee and Montgomery counties. The company’s capital 
is $1,500,000. The incorporators are F. V. Crouch, J. F. Thompson, 
A. W. Beck, G. A. Bowhis and W. L. Bartels, of Iola, and J. H. 
Osborn, Charles Schaffner and S. J. Stewart, of Humboldt. The 
company will have headquarters at Iola. 


ALBANY, N. Y¥.—There have been filed with the secretary of 
state at Albany the requisite legal papers consolidating the Warren 
& Jamestown Electric Railroad Company of New York with the 
Warren & Jamestown Electric Street Railway Company of Pennsyl- 
vania. The corporate name of the consolidation will be the Warren 
& Jamestown Street Railway Company. The company has plans to 
connect Warren and Jamestown through Frewsburg by trolley, and 
the work is now in process. The officers of the corporation are as 
follows: president, David H. Siggins; vice-president, Charles H. 
Gifford; secretary, George C. Priestly; treasurer, John M. Siegfried. 


WABASH, IND.—The annual meeting of stockholders of the 
Union Traction Company of Indiana and its allied interests, the 
Indianapolis Northern and the Indiana Union Traction Company, 
was held in Anderson recently. The directors elected for the Union 
Traction Company of Indiana are as follows: Phillip Matter, 
Marion; J. Levering Jones, Philadelphia; James A. Van Osdol, 
Anderson; William C. Sampson, of Muncie; Ellis C. Carpenter, 
Anderson; Hugh McGowan, Indianapolis, and Arthur Brady, Muncie. 
The new board organized by electing the following officers: presi- 
dent, Phillip Matter; vice-president, Ellis C. Carpenter; treasurer, 
William C. Sampson; secretary, James A. Van Osdol. The directors 
elected for the Indianapolis Northern are as follows: George F. 
McCulloch, Muncie; Randall Morgan, J. Levering Jones, Henry M. 
Kingston, John Harris, Jr., Philadelphia; W. Kesley Schop, Cin- 
cinnati; Arthur W. Brady. The financial statement for the Union 
Traction Company of Indiana shows that the gross earnings of the 
lines for the past year were $1,118,951.54. The operating expenses 
were $620,136.64, leaving net receipts of $498,814.90. The fixed 
charges, including interest accounts, taxes, licenses and dividends 
on preferred stock, are $358,511.19, and the net income for the year 
applicable to rental payments is $140,303.71. 


AUTOMOBILE NOTE. 


SERVICE TEST OF MOTOR WAGONS—The rules governing 
the service test of motor wagons, which will be held from April 4 
to April 9, 1904, under the auspices of the Automobile Club of 
America, have been so amended as to add the following classes for 
heavy trucks: seventh class, to carry a dead load of 6,000 to 8,000 
pounds; eighth class, to carry a dead load of 8,000 to 10,000 pounds, 
or over. These heavy trucks will be placed in the service of the 
H. Clausen & Son Brewing Company, to be used over its regular 
routes for the week April 4 to April 9. All of the rules previously 
published will govern in the heavy classes. 
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INDUSTRIAL ITEMS. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
a phenomenal demand for its “Dow” adjuster. This furnishes a neat 
method of adjusting an incandescent lamp cord. The cord is reeled 
up into the receptacle after the fashion of a curtain adjuster. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
in the April number of “Graphite” gives considerable interesting 
information with regard to the uses and utility of its products. In 
this number are listed thirty-five products, varying in character 
from stove polish to resistance rods for electrical work. 


THE STERLING ELECTRIC MANUFACTURING COMPANY, 
Warren, Ohio, is again calling attention to the “Sterling Special” 
lamp with several attractive mailing folders. These folders compare 
the “Sterling Special” with the regular type of lamp, and show some 
interesting figures regarding candle-power, life and economy. 


HARVEY HUBBELL, Bridgeport, Ct., manufacturer of incan- 
descent lamp sockets, clusters and lighting specialties, is distribut- 
ing a beautiful poster hanger which depicts a fashionable interior 
equipped with the Hubbell pull cluster. There has been a big de- 
mand for these specialties, and this market will probably be in- 
creased during the coming season. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has issued 
a new price list dated April, 1904. This price list applies to the 
company’s latest catalogue, and in it are quoted the latest discounts 
and prices prevailing on all electric material. The book is made up 
attractively, and the company requests that all purchasers of mate- 
rial who have not received a copy will write for one. 


THE AUTOMATIC BLECTRIC COMPANY, Chicago, Ill., an- 
nounces that the Citizens’ Telephone Company, of Columbus, Ohio, 
has increased its order placed with the company some time ago. 
The original order called for a complete automatic equipment for 
7,000 stations initial installation. The new order makes the number 
$,000. The Citizens’ company will build a new house for the auto- 
matic exchange, which will be designed especially for this type of 
equipment. 


THE NATIONAL ELECTRIC COMPANY, successor to the Chris- 
tensen Engineering Company, Milwaukee, Wis., will.exhibit its 
electrical and air-brake apparatus at the St. Louis fair. Part of its 
exhibit will include a 1,500-kilowatt alternating-current generator. 
This unit will be in operation at the central power station, furnish- 
ing power for various purposes. In addition, a number of smaller 
alternating and direct-current machines will be exhibited at its space, 
including a complete exhibit of the Christensen air-brake equipment. 


THE HOLTZER-CABOT ELECTRIC COMPANY, Boston, Mass., 
in bulletin No. 149 disseminates a lot of valuable information with 
regard to the wiring and installation of interior telephone systems. 
In bulletin No. 148 there are described and illustrated a number of 
different styles of telephones especially adapted for interior and in- 
dustrial systems. The present bulletin, No. 149, illustrates the num- 
ber of different ways in which these telephones can be connected up, 
so that they will render the proper class of service required in dif- 
ferent installations. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, has just received an order from the Denver Gas 
and Electric Company, Denver, Col., for one 1,500-kilowatt, 2,400- 
volt, three-phase, 100 revolutions per minute, sixty-cycle, flywheel- 
type generator. This machine is a duplicate of one the company 
installed at the same station about a year ago. The Denver Gas 
and Electric Company has also installed four 600-kilowatt, three- 
phase, 2,400-volt alternators, which makes a total of 6,000 kilowatts 
in Bullock alternators installed. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
COMPANY, Rochester, N. Y., and Chicago, Ill., is mailing to its 
customers a handsome souvenir calendar. This calendar is taste- 
fully worked up, and contains, in addition to a lithographed repro- 
duction of an American Beauty rose, a photographic print of a lady 
using a telephone in what appears to be the corridor of an opera- 
house. In order to avoid an indiscriminate distribution of these 
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calendars, the publication department of the Stromberg-Carlson com- 
pany has made it a point to exact five two-cent stamps from those 
requesting a copy. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
illustrates and describes in bulletins Nos. 4367 and 4368 fuse plug 
cabinet panels and continuous-current motor-controlling panels re- 
spectively. Bulletin No. 4367 is very complete in its treatment of 
fuse plug cabinet panels and contains many interesting illustrations. 
No. 4368 is equally complete in every detail connected with con- 
tinuous-current motors and controlling panels. The company has 
also sent out its supplement to supply catalogue No. 7569, supersed- 
ing pages 6 and 7. Both of these bulletins and the supplement will 
be sent on request. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., and New York city, N. Y., has sent out its 1904 
catalogue, illustrating and describing its “Trojan” fan motors. This 
catalogue is neatly made up and treats the subject in a plain under- 
standable manner. Many good half-tones are shown. It contains 
list prices for hanger rods for ceiling fans, parts for desk and 
bracket fans, parts for ceiling fans, and has a list of telegraphic 
code words. The company has also sent out its 1904 catalogue 
describing its complete line of “Emerson” fan motors. Both of these 
catalogues will be sent on request. 


THE STANDARD ELECTRICAL MANUFACTURING COM- 
PANY, Niles, Ohio, has established an office at 19 Park place, New 
York city, to properly handle its growing eastern business. The 
company reports a good business for its “Star” lamps, and an un- 
usual success with its special “street railway lamp.” An addition 
to its line will be in the form of a three and three-quarter-inch 
frosted bulb, twenty-five-candle-power refiector lamp. This will fit 
any standard fixture and is designed for general interior work. 
Mr. J. Rice will be sales manager in charge of the New York office. 
It is intended to make prompt shipments from stock which will be 
carried in the new office, when this is desired. 


LEGAL NOTES. 


ELDBCTRIC COMPANY IN DIFFICULTIES—A judgment for 
$15,253 has been entered against the Swan Electric Manufacturing 
Company, in favor of William J. Wilson, on five notes of the com- 
pany payable to Robert Winthrop & Company, who delivered them 
to Mr. Wilson. The summons was served on Daniel Nason, president 
of the Swan Electric Company, at 55 William street, New York city. 
The company was incorporated in August, 1901, with a capital stock 
of $250,000. 


EXTENSIVE LITIGATION TO PROTECT INCANDESCENT 
LAMP PATENTS—Announcement has been made that the Edison 
Electric Light Company, Schenectady, N. Y., is bringing an exten- 
sive series of suits for infringements of three patents which it owns, 
respectively, Nos. 637,693, 726,293 and 444,530. The first is the origi- 
nal patent granted to Arturo Malignant, of Undine, Italy, on a proc- 
ess of evacuating incandescent lamps. This is popularly known as 
the “chemical exhaust.” The second patent is one issued to John 
W. Howell, and is an improvement on the Malignani process. It 
was granted on April 28, 1903. The third patent is to Thomas A. 
Edison, and is a detail patent, and consists essentially in “tying 
a knot” between the platinum and the copper wires. These wires 
are welded together and the glass seal is then squeezed around them 
from a piece of glass tubing. The knot sealed in the glass prevents 
any danger of the platinum wire working up and down, and thus 
becoming slightly loosened in the glass and making minute air 
cracks. A number of companies have taken out licenses from the 
Edison Electric Light Company, as follawé: Columbia Incandescent 
Lamp Company, Sunbeam Incandescent Lamp Company, Buckeye 
Electric Company, Bryan-Marsh Company, Fostoria Incandescent 
Lamp Company, New York & Ohio Company, General Incandescent 
Lamp Company. The following dealers are among those mentioned 
in the suits brought for infringement of these patents: Cleveland 
Electric Manufacturing Company, Cleveland, Ohio; E. G. Bernard 
Company, Troy, N. Y.; Miller-Seldon Electric Company, Detroit, 
Mich.; L. P. Clark & Company, Philadelphia, Pa.; Iron City Engi- 
neering Company, Pittsburg, Pa., and Watts & Uthoff, St. Louis, 
Mo., and several others. In addition to these, there are fifteen 
manufacturers of incandescent lamps against whom suits have been 
brought. 
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THE TELEPHONE INDUSTRY. 

The report of the directors of the American Telephone and 
Telegraph Company for last year will give some idea of the 
telephone development which is going on. It will, of course, be 
remembered that this report does not touch upon the work of 
the independent companies. During the year over 600,000 new 
telephones were installed, bringing the total number used by 
Bell subscribers up to over 3,375,000—about one Bell telephone 
for every twenty persons in the United States. These telephones 
are served by nearly 4,000,000 miles of wire. The daily average 
of messages was over 10,000,000—that is to say, the telephone was 
used last year over 3,000,000,000 times where otherwise a letter 
or a personal visit would have been necessary. The total sum 
added to construction and real estate, though not as extensive 
as that of the previous year, amounted to $35,368,700. 


499 Aina Sn 


NEW YORK, SATURDAY, APRIL 2, 1904. 


IssuED WEEKLY 


LAMP REGULATION ON ELECTRIC CARS. 

What at times becomes a rather serious annoyance on elec- 
trically operated cars is the decrease in illumination due to 
variations in the line voltage. On an electrically operated 
road variations in voltage are much greater than would 
be allowable on a lighting system, and this is particularly true 
on long lines where traffic is light. This variation in voltage 
in no way interferes with the successful operation of the cars, 
but to avoid the effect on the lamps by adding more copper is a 
remedy too expensive to be feasible. It is unfortunately true 
that the illumination of an incandescent lamp varies approxi- 
mately as the fifth power of the voltage, and for this reason 
the lamps flicker when a car is started, since at that moment 
the heavy current drawn by the motors lowers the available 
voltage at the car. The speed of the car, however, varies di- 
rectly as the voltage, hence, on long lines, at moments of heavy 
load, a car may make satisfactory progress, yet the lamps will be 
so dim as to make reading out of the question; and whenever 
the car stops there is a sudden increase in the brilliancy of the 
lamps which is very annoying. 

A Simple Regulator. 

This disagreeable effect has been practically eliminated on 
a German road by means of a simple regulating device placed 
in the lamp circuit. In this particular instance each compart- 
ment of the car is lighted by two incandescent lamps placed on 
separate circuits, so that the failure of one circuit still leaves 
a light in each compartment. The device which maintains the 
voltage at the lamps on these cars constant is very similar to 
the ballast used in the Nernst lamps. It consists of a fine iron 
wire resistance enclosed in a glass globe from which oxygen has 
been removed. The resistance of iron increases rapidly with an 
increase in temperature. The action is as follows: when the 
voltage across a lamp circuit rises for any reason, an increase in 
the current flowing through the lamp circuit takes place, but 
a slight increase is sufficient to increase the resistance of the 
ballast so greatly that the voltage across the lamps remains 
nearly constant, resulting, of course, in a much steadier light 
than is usually obtained on electric cars. 


Steadier Lighting Desirable. 

It would seem worth while for electrically operated rail- 
ways on which this variation in illumination is most annoy- 
ing to adopt some such device as that described. It is simple 
and inexpensive, and while it consumes a certain amount of 
energy, this is a small matter; and it is probable that the 
steadier voltage at the lamps would enable higher-efficiency 
lamps to be used, so that the final result would not be un- 
favorable to the ballasted lamp circuit. One of the minor ad- 
vantages of electric cars is the better illumination provided as 
compared with that found on steam roads; but if the latter 
adopt electric lighting, the electric roads may be forced to im- 
prove their methods. eve A booy 


500 


THE TRANSFORMER FIRE HAZARD. 

The discussion of the transformer fire hazard at the recent 
meeting of the American Institute of Electrical Engineers 
showed that there is a wide diversity of opinion among engi- 
neers, although the greater number of those taking part were 
very emphatic in their views of the relatively small risk in- 
curred from the installation of this apparatus. The discussion 
turned upon the fire hazard of any transformer, as well as upon 
the relative hazard of the air-blast and the oil-cooled types. It 
can not be denied that either type of transformer does involve 
some fire risk, but this is true, to some extent, of practically all 
machinery. The actual risk involved depends more upon the 
danger there is of this apparatus taking fire than upon the 
inflammable character of the material used in its construction. 


The Air-Blast Type. 

The facts in the case may be stated briefly as follows: the 
air-blast transformer has solid insulation, and, compared with 
the oil-insulated type, comparatively little of it. In case this 
On the other hand, this 
type of transformer takes fire more easily than the other from 
internal trouble, and should a fire be started this would prob- 
The result might be 
an exceedingly fierce fire for as long as the insulation lasted ; 


takes fire there is not much to burn. 


ably be encouraged by the blast of air. 


and if the heated air were discharged in the room, the fire might 
spread to other apparatus. This type of apparatus is also less 


protected from external heat than is the oil type. 


The Oil-Insulated Type. 

The oil-insulated water-cooled type brings into the trans- 
former room a large quantity of combustible material, but this 
material is so placed that there seems to be comparatively little 
risk from it. Fires from internal sources may be due to a break- 
down in insulation, causing an arc, or to excessive overload. 
But arcs are quickly extinguished by the oil, and the overload 
would have to be very great and continue for some time in order 
to set fire to the oil. The risk of setting fire to the oil from 
an external source seems to be no greater. This type of trans- 
former is usually enclosed in a strong iron case with an air- 
tight cover. Experience has shown that, under these condi- 
tions, and provided water is kept circulating through the cooling 
coils, these transformers will pass through fierce fires without 
being materially damaged and without having the oil set on 
fire and thus add to the flames. To secure this condition it is 
necessary not only that the transformer be enclosed within a 
strong case and the cooling pipes be amply protected from dam- 
age, but it is just as essential that the transformer be placed 
on a substantial foundation—one which will not give way from 
the effects of the fire and, by overthrowing the transformer, pour 
out the oil. 

As regards draining off the oil in case of fire, opiniona 
differ. It is probably true that the oil can be run out without 
risk, and in this way the danger of its taking fire be removed; 
but this action leaves the transformer unprotected. If the 
case then be filled with water, the transformer is safe from: ex- 
ternal fire, but will, in all probability, be laid up for several 
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days before it can be dried out sufficiently to be put back into 
service. This would probably be a good plan to follow in case 
of a severe fire where the plant would be crippled anyhow. 

Fire Hazard Can Be Made Small. 

Reviewing the conditions, it may be said that each type of 
transformer is suited to certain conditions, and, when properly 
installed, would seem to involve but little risk. It would seem 
good practice to provide means for shutting off the blast from 
the air-cooled transformer and for carrying away the heated 
Water-cooled oil-insulated transformers should have strong 
cases, be placed on solid foundations, and have a thoroughly pro- 
tected water supply. The oil-insulated air-cooled transformer 
will probably be installed only in small plants, where simplicity 
is most desirable. In any case, it would seem good practice to 


air. 


separate the transformers from the other machinery, and this 
would not seem to complicate matters much, since the high- 
tension wires would then enter the transformer house only, and 
not the power-house. There is not much difficulty in carrying 
the low-tension wires through a fireproof wall. The fire hazard 
of the transformer can be made small, but only through care- 
ful design and by observing the proper precautions in installing. 


ELECTRICAL REFORMS. 
A bill is now before the legislature of Maryland for the 
This bill calls for 
the appointment by the governor of an unpaid commission to 


regulation of electrical work in Baltimore. 


serve four years, which shall examine all persons desiring to en- 
gage in the business of electrical contracting, which, according 
to the bill, embraces all the wiring, machinery and appurte- 
nances of light, heat and power service. Persons who satisfy 
the commission will receive a certificate granting them the 
right to engage in this business. ‘The expenses of the commis- 
sion are to be paid out of the fees charged for the certificates 
issued. The act specifically exempts electric light, electric rail- 
way, steam railroads and telephone and telegraph companies 
from doing the work in their own buildings or in their own 
plants. 

Reform Should Apply to All Systems. 

A commission of this kind could, no doubt, improve the char- 
acter of all electrical work, and thereby reduce materially the 
fire hazard due to unsafe wiring. Since each contractor would 
be held strictly responsible for the work done by his employés, 
he would see to it that he had only responsible men. But why 
limit this act to electrical work only. Why not make it cover 
all systems distributing light, heat and power? It seems 
absurd to restrict electrical methods only, since there are 
other systems which are more dangerous. The electrical fire 
hazard is one of the best, and, as for danger to life, the report 
of the board of gas and electric light commissioners of the com- 
monwealth of Massachusetts for last year shows that there were 
over twelve times as many deaths from gas as there were from 
electricity. 

Commission Should Be Paid. 

One feature of this bill is very pretty on paper, but it is to 

be feared it will prove something of an obstacle in practice. 
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The commission is to work without pay. The members must be 
competent and thoroughly informed as to the requirements of 
electrical workers. While possibly the duties of this commis- 
sion would not be very arduous, the work itself would be dis- 
agreeable, tedious, and would offer no compensation for the time 
and trouble given. It is true engineers are, as a rule, under- 
paid, but it is doubtful whether many will be found who are 
willing to give their services for nothing. This committee can 
not be classed with the art committee, as the work is of an en- 
tirely different nature. There is little doubt but that the city 
would secure more satisfactory results if the commission were 
paid for its services, or the law were altered so that the cer- 
tificates might be issued by some city officer. The city of Bal- 
timore has in its employ a number of engineers entirely com- 
petent to take charge of this work and conduct it more satis- 
factorily than could any unpaid commission. One feels little 


responsibility for work for which there is no compensation. 


THE NEED FOR RESEARCH. 

In his annual report, President Henry S. Pritchett, of the 
Massachusetts Institute of Technology, very properly calls at- 
tention to the need of encouraging research work in this coun- 
try. 
coveries to practical use, we are not doing our share of the pa- 


Although we are not surpassed in putting scientific dis- 


tient and painstaking experimental work from which these dis- 
coveries result. It is true that we have some capable men who 
have contributed and who are contributing material to scientific 
knowledge, but there are not as many such men in this country 
as there should be, and those we have are, in general, ham- 
pered with an excessive amount of instructional work, and often 
by poor and insufficient equipment. Although our large manu- 
facturing companies maintain their own experimental laborato- 
ries, the work there is usually conducted with a definite end in 
view, and investigation can not be carried out merely for the 
sake of clearing up some misty subject, unless it promises prof- 
itable returns. 


Research Difficalt at the University. 

At our universities, where the real research should be con- 
ducted, many circumstances combine to make this difficult and, 
in many cases, quite impossible. The first duty of a head of a 
department is to instruct, and the needs of his classes must be 
provided for before he can devote any time to his own work. 
He is not only tied down by lack of funds and overloaded 
with classroom work, but in the greater number of our large 
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institutions instructors are expected to do a large amount of 
clerical work which should never fall upon them. A young man 
may start out with the highest resolves and a firm determination 
to advance his science, but, even when he has laid out his time 
to the best advantage, after the daily grind of classroom and 
laboratory, he is quite unfit for serious research. | 

Poor Reward for the Scientific. 

There is another force at work which also interferes with 
The instructor, though 
overworked, is underpaid, and he therefore can not be blamed 
if, instead of carrying on true scientific work, he attempts to 


scientific progress in this country. 


turn to the advantage of his pocket any discoveries or inventions 
which he may make. He feels that he owes it to his family to 
provide for the future, and he sees no way of doing this as long 
as he sticks strictly to pure science. This is well illustrated by 
a little of the personal history of one of our most celebrated 
scientists. His work was recognized the world over as unsur- 
passed, for he combined with the highest scientific attainments 
remarkable aptitude and an untiring spirit. For a university 
instructor his income was probably above the average, but it 
was far below that which could be commanded by a man of com- 
He decided to provide 
for his family, in case of his death, by life insurance, but this 


parative standing in commercial life. 


was refused him. Knowing that he had but a few years to live, 
he then had to decide between providing for his family and 
carrying the work to which he had devoted his life as far as 
might be before the end. Can any one blame him for having 
turned all his energy and ability to developing a valuable in- 
This he did, 
but no one can tell how much science lost thereby. 


vention which would provide for the future? 


Improve the School System. 
Are not our methods of instruction also partly to blame for 


this lack of the spirit of research? Our boys are expected to 
be men, and yet they are treated as boys until they graduate. 
They have the daily routine of classes to attend, examinations 
to go through, and each department is compelled to handle 
such a large number of students that it is out of the question 
for them to come into personal contact with the instructor. 
The student learns of many of the drawbacks of a life devoted 
to science; he knows that the reward is slight, and there is little 
wonder that but few of them are willing to make the sacrifice. 
We pride ourselves upon our school system, but we should not 


be satisfied with it. Is there not room for improvement and 


POWER PLANS FOR THE GREAT FALLS 
OF THE POTOMAC. 


BY J. E. PRIOE. 


The employment of the power of the 
Great Falls of the Potomac river for man- 
ufacturing and other purposes has from 
time to time occupied the attention of 
capitalists; but up to present date no 
harness has been put upon these waters. 
That the value of this power was long 
ago well understood is seen in the fact 


that the parties who utilized the falls of 
the Merrimac river, and so in great meas- 
ure made the city of Lowell, offered $300,- 
000 for the Great Falls water property 
before giving attention to the Merrimac 
enterprise. 

This offer was refused. Later—just 
prior to the Civil War—the property was 
purchased for the establishment of textile 
factories, but the plans were frustrated 
by the war. 


should not this be made, whatever the cost? 


ae —— ee —————— ee 


pany, having the late General Benjamin 
Butler for president, next took up the 
scheme, but failure followed, and the land 
and water rights were sold by the Butler 
heirs to parties who in turn sold out to 
the present owners, the Great Falls Power 
Company. | 

The old prospectus informs us that the 
Great Falls Manufacturing Company 
owned 900 acres, of which 200 acres were 
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to be used along the river for mill pur- 
poses. The remaining 700 acres were for 
a. foundation of a city, the establishment 
of which got as far as plans and draw- 
ings. 

The scheme of the company was to 
operate its mills by direct water power, 
aided, when needed, by steam machinery. 
The power of the falls was estimated at 
13,000 horse-power, sufficient for 20,000 
looms, aggregating 900,000 spindles. ‘The 
point of the greatest amount of available 
power was put near Great Falls, where 
the river is nearly half a mile wide and 
is divided by a chain of islands located 
near its centre, giving two currents, the 
Virginia and Maryland channels, the for- 
mer being the main stream. At this point, 
it is stated, there is about eighty-five feet 
of fall and a flow of 2,100 cubic feet per 
second. The elevation of the main falls 
above high-tide water at Georgetown, a 
distance of fourteen miles, is given as 158 
feet. 

The river here presents an effectual 
obstruction to navigation, but this diffi- 
culty was in a measure overcome nearly 
120 years ago, when George Washington 
constructed the Potomac canal, a water- 
way beginning about half a mile below 
Great Falls and again entering the river 
at a point the same distance above. From 
this enterprise grew the Chesapeake & 
Ohio canal, which runs from Georgetown, 
D. C., to Cumberland, Md., a distance of 
18414 miles. 

_ It is strange that the city of Washing- 
ton has not been benefited long ago by 
the power of Great Falls, going to waste 
comparatively near at hand. This idea 
occurred in 1894 to a progressive United 


State senator, and soon after a Senate 


resolution called upon the War Depart- 
ment for a report on the feasibility and 
advisability of utilizing the Great Falls 
for lighting by electricity the public build- 
ings and grounds and the streets of the 
District of Columbia. For this work a 
board of officers of Engineer Corps, con- 
sisting of Colonel G. H. Elliot and Cap- 
tain John G. D. Knight, was appointed, 
and in time a report was made. 

It was determined bv the board of en- 
gineers that the only place on the Mary- 
land side of the river near the falls avail- 
able for a power canal was occupied by 
the Chesapeake & Ohio canal. On the 
Virginia side the land retires from the 
foot of the hills leaving a sort of plateau 
extending from above to below the falls. 
Through this a power canal could be made 
and a power station could be established 
at reasonable cost in this neighborhood. 

Concerning the amount of power to be 
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obtained from Great Falls, it can be stated 
that estimates for this have been based 
upon reliable records, principally Washing- 
ton acqueduct observations. From these 
it is found that when the river is at its 
lowest stage the flow ia at the rate of 
1,065 feet per second. The horse-power 
available at the lowest stages is 7,524, and 
taking eighty-five per cent as the efficiency 
of turbines, the energv of a series of tur- 
bines below the falls at the lowest stage 
of the river would be 6,395 horse-power. 
The gross horse-power is 7,524 and 10,- 
175, differing by 2,651. This difference 
corresponds to a flow of 375 cubic feet 
per second. Were this additional flow 
provided for during the period of low 
water, the effective horse-power would be 
increased to 8,648. The only way to pro- 
vide for this would be by a dam located 
several miles above Great Falls; with this 
a comparatively uniform flow could be 
maintained. 

The general plans for an operating 
plant are set forth by the report as fol- 
lows: “vertical turbines directly coupled 
to comparatively low-tension alternating- 
current generators. The potential of the 
current to be raised by transformers to 
10,000 volts and transmitted by an aeria! 
line to the city limits and thence to a 
convenient distributing station in Wash- 
ington by underground cables, and there 
used to actuate polyphase motors. These 
motors to be mounted on shafts, to which 
shall be coupled armatures of direct-cur- 
rent dynamos, each generating unit to be 
for 100 or 125 lights.” 

An approximate estimate of the cost of 
all hydraulic and electric nlants, build- 
ings, aerial line, conduits and lamps for 
the purpose given was $3,764,930. The 
following is the itemized cost: hydraulic 
plant of 12,800 horse-power (this allows 
for great increase of power), $64,000; 
building for same, $51,200; electric plant, 
$109,710; aerial line, $102,150; distribu- 
tion plant, $250,000; building for, 
$20,000; cable for mains and lamps, $492,- 
600; conduits, $2,250,000; lamps and 
standards, $424,970. 

Hearing that the Great Falls Power 
Company intended getting to work on ita 
plant in 1904, the writer made enquiries 
concerning the amount of power this com- 
pany expected to get from the falls. He 
was informed by one of the high officials 
of the Washington Railway and Electric 
Company—comprising the Metropolitan, 
Columbia and Great Falls roads— that the 
minimum output from the falls would be 
about 13,000 horse-power; maximum, by 
employment of large storage areas. And 
it was readily stated that Great Falls 
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power could be made to run all street cars 
in the District, supply light current and, 
perhaps, operate a number of factories. 

The Great Falls Power Company’s busi- 
ness will be the supplying of power to 
those who wish to buy it. The Washing- 
ton Railway and Electric Company will 
be a user of this power. A part of this 
company’s road system now extends to 
Cabin John’s Bridge, six miles from Great 
Falls. Another road, the Great Falls & 
Old Dominion, will run to the Falls. But 
this line—the contract for the building 
of which has recently been let—will have 
a steam-electric plant, yet it also may take 
power from the Falls company. 

The power required for street car serv- 
ice in the District of Columbia would have 
to operate over thirty-seven miles of 
double and 9.93 miles of single track, 
underground electric system, and twenty- 
eight, eighty and 2.96 double and single 
track, respectively,overhead electric. More 
than 300 cars would require current daily, 
and the amount of this would be about 
two and one-half kilowatts per car-mile. 

It is probable that the Great Falls 
Power Company will put up a steam-elec- 
tric plant in connection with the hydraulic 
scheme. The latter system will have its 
plant located about one mile below at a 
point on the river and opposite the lower 
portion of Falls Island, property partly 
owned by the United States. 
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A Statement Concerning the Manu- 
facture of Incandescent Lamps. 


In connection with the meetings held 
at the Manhattan Hotel, New York city, 
on several davs of this week, of the manu- 
facturers of incandescent lamps, which 
meetings have been largely attended, it is 
rumored that the Sawyer-Man Electric 
Company, controlled by the Westinghouse 
Companies, will not enter any consolida- 
tion, as reported in the daily press. Fur- 
thermore, it advises that it will defend, at 
its Own expense, any or all suits or pro- 
ceedings that may be instituted against 
the buyers of its products for the infringe- 
ment or allegéd infringement of any 
patent or patents, by reason of the sale or 
use of any of the Sawyer-Man incandes- 
cent lamps, provided it is notified in writ- 
ing of the infringement suit or proceed- 
ings, in order that its counsel may be 
able to act effectively. 

It further says that the Sawyer-Man 
Electric Company is the oldest electrical 
company engaged in the manufacture of 
incandescent lamps, and the owner of a 
number of basic patents under which 
other companies are manufacturing lamps. 
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THE ELECTRIC STEEL FURNACE AT 
GYSINGE, SWEDEN.* 


BY F. A. KJELLIN, GYSINGE, SWEDEN. 


The problem of smelting steel by elec- 
tricity attracted years ago the attention 
of inventors, and as early as 1879 C. W. 
Siemens constructed his first furnace for 
the smelting of metals, especially steel. 
His furnace was of the arc type in which 
the voltaic arc was formed between a car- 
bon electrode and the metallic content of a 
crucible, the length of the arc being regu- 
lated by an electromagnetic device. 

This electric furnace, as well as others 
of similar construction, has the incon- 
venience that the source of the heat—the 
voltaic arc—possesses a temperature of 
3,700 degrees centigrade, which is much 
more than that required by steel-smelting. 
The result of the use of this intense heat 
is that the steel is overheated in the vi- 
cinity of the arc, while in other parts of 
the furnace it has not yet reached the 
temperature suitable for teaming. An- 
other inconvenience is that the steel very 
easily takes up impurities from the elec- 
trodes consumed. 

‘The cost of the electrodes also is an 
item that sensibly increases the cost of 
production, and the carbon monoxide re- 
sulting from the oxidation of the elec- 
trodes exerts a bad influence, as it pre- 
vents the steel from giving off the carbon 
monoxide dissolved in it. A more uni- 
form heating of the steel can be obtained 
by passing electric currents of great in- 
tensity through the steel, and using the 
heat evolved by the resistance of the steel 
for the smelting. But as the resistance 
of metals, even when molten, is compara- 
tively low, the currents used must be so 
great that copper cables get a section at 
least as great as that of the steel in the 
furnace. 

Mr. de Leval, the well-known Swedish 
inventor, has tried to diminish this in- 
convenience by using molten slag instead 
of steel as resistance in his furnace; but 
the results can not have been satisfactory, 
as the patent has been allowed to 
expire. 

The greatest difficulty in electric fur- 
naces of this kind comes from the elec- 
trodes, for the reason that carbon elec- 
trodes have high resistance, cause great 
losses of tension and power, and are soon 
consumed at the contact with molten 
steel. Water-cooled iron electrodes could 
possibly be used, but then the magnetic 
properties of the iron create new diffi- 
culties. In order to get sufficient in- 
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tensity of current, alternating currents 
must be used, and then the magnetism 
causes the concentration of the current at 
the surface of the electrodes (skin effect), 
and the result is great current density in 
the electrodes with great losses of power, 
and by the influence of self-induction a 
diminished capacity of the electric gener- 
ator to convert mechanical energy into 
electric energy. j 

In order to eliminate these difficulties 
I proposed to Mr. Benedicks, general 
manager of the Gysinge works, in May, 
1899, to build an electric furnace at 
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The coil DD is connected with the poles 
of an alternating-current generator. 
When passing through the coil the cur- 
rent excites a varying magnetic flux in 
the core or cone, and the intensity of 
current in the steel is then almost the 
same as the primary current multiplied 
by the turns of wire in the primary coil. 
The tension of the current is naturally 
reduced in almost the same ratio as the 
intensity is increased. In this way it is 
possible to use an alternating-current 
generator of high tension, and yet—with- 
out using transformers with copper ca- 
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Fie. 1.—THe ELECTRIC FURNACE AT GysINGE, SWEDEN. 


Gysinge, without electrodes. My project 
was accepted, and I went to Gysinge to 
carry it out. 

The illustration, Fig. 1, shows the 
principle of the furnace. An annular 
groove AA forms the furnace room, the 
sides and bottoms of which consist of 
refractory bricks. The covers BB close 
the furnace. In the centre of the circle 
formed by the furnace room is a quad- 
rangular core or cone C, formed of thin 
insulated copper wire, which continues 
outside the furnace, and forms with the 
furnace room the two links of a chain. 


bles of large sections and powers, and 
cogtly electrodes—obtain a current of 
low voltage and great intensity in the 
furnace. 

In February, 1900, the first furnace at 
Gysinge was ready for use, and by March 
18 the first steel ingot was cast, which, 
from the beginning, was of an excellent 
quality. The problem was then solved 
technically, but not economically, for, 
with an electric generator of seventy-eight 
kilowatts, on; 270 kilogrammes of steel 
were produced in twenty-four hours. 

The next furnace built was ready in 
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November, 1900, and produced with 
fifty-eight kilowatts from 600 to 700 kilo- 
grammes of steel ingots in twenty-four 
hours. The charges were composed of 100 
kilogrammes, and the time between the 
teamings from three to four hours. The 
output was not fully satisfactory, be- 
cause the cooling surface of the walls was 
too great compared with the contents of 
the furnace, and the cost of repairs was 
also rather high. 

On August 11, 1901, the sulphite pulp 
mill of Gysinge was completely destroyed 
by fire, and it was then resolved not to 
rebuild it, but to use for steel smelting 
the water power formerly absorbed by the 
pulp mill. 

The new plant was ready to start in 
May, 1902, and has since that time worked 
satisfactorily. It consists of a furnace 
containing 1,800 kilogrammes of steel, 
from which from 1,000 to 1,100 kilo- 
grammes are taken out by each teaming, 
and the rest left to keep the current pass- 
ing. The furnace produces with 165 
kilowatts or 225 electrical horse-power, 
4,100 kilogrammes of steel ingots in 
twenty-four hours when charged with cold 
materials. The electric generator gives 
alternating single-phase current of 3,000 
volts, which is directly transformed, by 
means of the primary coil and iron core 
(cone) of the furnace, into a current of 
about 30,000 amperes in the steel that 
forms the secondary circuit. 

The smelting process is as carried on 
at Gysinge, producing only first-class 
steel from the excellent Dannemora pig 
iron and weld iron as follows: 

After teaming, about 800 kilogrammes 
of metal is left in the furnace to keep 
the current passing, and to this is added 
the proper quantities of pig iron, bar ends 
and steel scrap as experience has proved 
will give the percentage of carbon de- 
sired in the resultant steel. In teaming 
there is always less carbon in the steel 
than that contained in the materials 
charged, for the reason that the pig iron 
is rusty and the steel also takes up a 
little silicon by reduction of the silicic 
acid of the lining. When the charge is 
molten and overheated to a suitable de- 
gree, the teaming is done in the same 
way as in the open-hearth furnace, by 
making a hole in the wall. The upper 
part of the furnace, as shown in Fig. 1, 
is on the same level as the working floor, 
and the charging is done simply by taking 
off the covers and putting in the mate- 
rials. As the heat is produced in the steel 
itself, the slag is not so hot as in other 
steel furnaces, and consequently the 
workmen do not suffer much from tite 
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heat. The steel produced is, as mentioned 
above, of an excellent quality, uncommonly 
dense, unusually homogeneous and tough, 
easy to work cold when annealed, and less 
disposed to crack and warp in hardening 
than other kinds of steel. I think that 
the cause of these excellent qualities, 
apart from the good raw materials used, 
must be due to the fact that the product 
contains less dissolved gaseous matter 
than other kinds of steel. 

As every one knows, even small quan- 
tities of gases, especially hydrogen, in- 
jure the quality of steel, and the principal 
cause of the high quality obtained by 
smelting in crucibles is, in my opinion, 
that the steel is not in contact with the 
fuel gases, though it may absorb a little 
through the porous walls of the crucible. 
In the electric furnace described above, 
the steel has no opportunity to take up 
such gases or other impurities, and the 
quality is even better than that of crucible 
steel with the same analysis. 

To make special steels with nickel, tung- 
sten or chromium, offers no difficulties, 
and the alloys themselves are quite homo- 
geneous. The cost of production depends 
principally on the efficiency of the furnace 
and the price of the power. In the fur- 
nace now in use at Gysinge the losses have 
been proved experimentally to be 87.5 
kilowatts, so that the effective power ab- 
sorbed by the steel is 165 — 87.5 = 77.5 
kilowatts; and, as those produce 4,100 
kilogrammes of steel in twenty-four hours, 
one effective kilowatt produces about 
fifty-three kilogrammes of steel ingota in 
the same time. Every additional kilowatt 
in the furnace, when the size is not 
altered, increases the output by fifty-three 
kilogrammes, and it is calculated that 
within a few months when a stronger 
water-wheel is obtained to produce about 
6,000 kilogrammes of steel ingots with 
200 kilowatts. 

As the absolute cost of labor and repair 
will be the same, those costs for one ton 
of steel ingote will be about two-thirds of 
the present cost, and the price of power 
per ton also will be sensibly diminished. 
At Gysinge the cost of repair (renewing 
the lining of the furnace when it is worn 
out) was $60. 

From experience with this furnace it 
is calculated that a furnace of 736 kilo- 
watts, or 1,000 electrical horse-power, will 
produce 30,000 kilogrammes of steel in- 


gots in twenty-four hours, when charged 
with cold materials. With hot materials 
the output is much greater. For instance, 
if 250 kilogrammes of molten pig iron 
are charged for each ton of steel ingots 
produced, the output is increased from 
30,000 to 36,000 kilogrammes in twenty- 
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four hours, with 1,000 electrical horse- 
power. 

In my opinion, the costs of labor and 
repairs for a furnace of this type will be 
less than those of an open-hearth furnace 
of the same size, so that, where power is 
cheap, there is a possibility of producing 
a steel competing with the expensive cru- 
cible steel at a smelting cost not exceed- 
ing that made in the open-hearth furnace. 

o Gap 


“ Slaves of the Lamp.” 

In the April issue of the Strand Maga- 
zine appears an interesting article by Mr. 
F. T. Godwyn, which describes some of 
the perils faced by operating engineers 
in electric generating stations. He tells 
how cool heads in the face of great dan- 
ger have taken great risks in order to 
prevent damage to the machinery and 
keep the lights burning. The author is 
evidently an electrical man himself, and 
although the anecdotes lose nothing in the 
telling, his descriptions are technically 
correct and are, no doubt, accurate ac- 
counts of what took place in each acci- 
dent. 

The description of a fire developed by 
a fault in the insulation of a cable con- 
necting a large storage battery to a switch- 
board is very vivid, emphasis being laid 
upon the great danger which arises in 
troubles of this kind. A fire started by 
a fault in a cable will be maintained as 
long as there is any power supplied to that 
cable, and the energy which is being disei- 
pated in the form of heat may be enor- 
mous. There is danger to the apparatus 
in attempting to extinguish the fire by 
the use of water, and unless the supply 
of power can ibe cut off, the only thing 
that can be done is to prevent the fire 
from spreading, and wait till the faulty 
cable breaks or burns in two. Any ac- 
cident of this kind produces a smoke 
that is suffocating, yet it muat be faced 
by those who are endeavoring to save the 
station. 

Not all the accidents described are elec- 
trical, though they all happened in elec- 
tric generating stations. The most disas- 
trous was the bursting of the flywheel of 
a driving engine. Another, which was a 
severe test of the courage of the station 
employés, was when the water supply 
failed and a boiler explosion was feared. 


‘ A Correction. 

In an abstract appearing in the ELEC- 
TRICAL REVIEW for February 20 of a de- 
scription of the Jungner alkaline cell, by 
Mr. H. L. Joly, the author’s name appears 
twice in place of that of the inventor, Mr. 
Jungner. The ampere-hour capacity was 
given as 130; this should have been 
65. The patent referred to was 
taken out in 1896 by the latter, and the 
work upon the gelatinous alkaline electro- 
lvte was done by him and Dr. Schoop.— 
Ep. 
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Hydroelectric Power Plant at Zwolfmalgreien, in Tyrol, Austria. 


HIS plant was built for the purpose 
of supplying the city of Zwolf- 
malgreien, Austria, with water and 

electric power, and also to supply power 
to the outlying districts. The water 
power is furnished by the Eggen valley 
river, which rises at the Latemar group 


By Franz Koster. 


sluiceway, one metre (3 28 feet) wide by 
two and a half metres (8.2 feet) deep. 

At the entrance of the water supply 
tunnel is placed a grating having open- 
ings fifteen millimetres (three-quarters 
of an inch) wide, and beyond this are 
located two sluice-gates, each one metre 


Fig. 1.—DamM AND WATER INLET TO THE SUPPLY TUNNEL, ZWOLFMALGREIEN, AUSTRIA. 


which belongs to the Dolomiten range of 
mountains and is fed by two streams and 
empties near Kardaun into the Eisack. 
The rate of flow of the Eggen valley river 
is at mean tide 2.32 metres (7.6 feet) a 
second, actual measurement at low water 
shows a flow of 600 litres (156 gallons) 
per second. The dam and intake to the 
water supply tunnel are located at a 
point about two miles from the power- 
house, and the crest of the dam is 516 
metres (1,742.4 feet) above sea level. 
The dam is constructed of heavy rubble 
masonry, is sixty metres (196.8 feet) 
long and four and one-half metres (14.7 
feet) thick at the top, which is sheathed 
with heavy timbers which can be replaced 
in cases of necessity. The Eggen valley 
being narrow, the dam extends from one 
mountain range to the other. The water 
enters from the dam through five inlets, 
which are provided with gratings made of 
two-inch wrought-iron pipe, in order 
that all sticks, stones and foreign matter 
may be prevented from entering the water 
tunnel. After flowing through the gratings, 
the water enters through five short tun- 
nels into a collecting chamber which is 
built at right angles to the supply tunnel. 
The bottom of this collecting chamber is 
a few feet below the entrance to the sup- 
ply tunnel, so that the sand and sus- 
pended matter in the water are precipi- 
tated to the bottom of the chamber and 
are carried out into the river by a small 


(3.28 feet) wide and two and one-half 
metres (8.2 feet) high. The intake and 
entrance to the supply tunnel are solidly 
constructed of large mountain stones and 
concrete, and are built against the side 
of the mountain, as shown in Fig. 1. 
The supply tunnel, which is two miles 
in length, is provided, at eight different 
points, with sluices in order that the 


has not been necessary. The light rails 
which were used during the construction 
of the tunnel have been placed across it, 
so as to rest on the concrete lining, and 
on these rails are carried a plank walk 
and also on one side the nine-inch supply 
main for the city water. 

The maximum water column in the 
tunnel has a cross-section of one square 
metre (10.7 square feet), the slope of the 
tunnel being one and one-half feet in one 
hundred, and the velocity of the water is 
four feet per second. The supply tun- 
nel, Fig. 2, ends in a small collecting 
basin on the side of the mountain 650 
feet above the power-house, this basin 
being solidly built of concrete. The pen- 
stock enters at one end of the basin and 
is provided with a gate valve which gov- 
erns the entrance of the water. ‘This 
valve is operated from a small building 
located over the penstock, the valve is 
also equipped with a pipe leading to the 
atmosphere, in order to allow for the 
escape of any air which might collect in 
the pipe. The basin is constructed with 
a baffle wall running across it and 
extending up some distance from the 
bottom, in order to prevent any sand 
or foreign matter in the water from en- 
tering the penstock. The excess water is 
allowed to overflow into a canal which 
leads it off to the side of the mountain, 


Fic. 2.—COLLECTING Bastn ON PEXNSTOCK INLET. 


tunnel may be emptied in case of neces- 
sity. The bottom of the supply tunnel 
is lined throughout with concrete, the 
sides to a point three feet four inches 
high, and in some cases it has been neces- 
sary to use a lining overhead, owing to 
the character of the soil. Throughout its 
greater part, however, the tunnel is cut 
through solid rock and an overhead lining 


and the sand and precipitates are dis- 
charged through a sluice-gate at the bot- 
tom of the basin, which leads into the 
overflow canal. 

The penstock is built of sheet-steel 
pipe which is made up in lengths of six 
metres (19.6 feet) each. Each length is 
built up of a number of plates, the longi- 
tudinal joints being double lap riveted 
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and the cross joints being single lap rivet- 
ed. The pipe has an interna] diameter 
of 900 millimetres (2.95 feet). The en- 
tire length of the penstock, which is 
416.4 metres (1,365.7 feet), is divided 
into eleven sections, in which the thick- 
ness of the steel plates varies. This is 
necessary on account of the variation of 
the pressure to which the pipe is sub- 
jected at different parts, and the thick- 
ness ranges from five millimetres (seven- 
thirty-seconds of an inch) at the first 
section to fifteen millimetres (three- 
quarters of an inch) at the lower sec- 
tion. The flanges of the first ten sections 
are of heavy wrought iron, while the 
flanges in the last section are of cast 
steel. The penstock is carried, in its de- 
scent of the mountain, on cast-iron sup- 
ports which are set in concrete founda- 
tions, and it is securely anchored at four 
points, during its descent, where changes 
in the grade occur. Three expansion 
joints are provided in the course of its 
length. The penstock enters at the 
power-house end into a tunnel thirty- 
three metres (108 feet) long, which is 
cut out of solid rock close to the power- 
house. The gross fall, from the basin to 
the axle of the turbine, is 210 metres 
(688 feet), while the net fall is 208 
metres (682 feet), the velocity of the 
water in the penstock is 1.42 metres (4.8 
feet) per second, thus giving 2,000 
horse-power. 

The power-house, Fig. 3, is located at 
the entrance of the Eggen valley, near 
Kardaun, on the left side of the valley 
and about 700 metres (2,396 feet) distant 
from the Eisack river. The power-house 
is 300 metres (984 feet) above the sea 
level and is four kilometres (two and one- 
half miles) distant from the station at 
Bozen, which is a well-known resort for 
travelers. The building covers 374.5 
square metres (4,007 square feet), is one 
story high, with an extension containing 
a switching room and room for the em- 
ployés. Under the switching room are 
located a trench containing the cable 
ducts and also a repair shop containing 
29.5 square metres (315 square feet). 
The building, up to the floor level, is con- 
structed of concrete, faced with rough 
stone, and above the floor level is built of 
cut stone. 

The floor is tiled, and in front of the 
switchboard is a concrete platform fifteen 
inches high, covered first with linoleum 
and then with rubber matting for insu- 
lating purposes. The floor of the switch- 
ing room is also of concrete and provided 
in the same way with rubber matting. 
The machinery room is equipped with a 
seven and one-half ton traveling hand 
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crane. The roof is of steel construction, 
completely tiled, and finished on the in- 
side with metal laths and plaster. 

The power-house is lighted by three 
arcs and a number of incandescents; the 
arc lamps are connected in series and re- 
quire a current of fifteen amperes. On 
the south side of the power-house is built 
a pipe chamber, two metres (6.56 feet) 
wide and 1.7 metres (5.5 feet) deep, in 
which are laid the end of the penstock 
and the connections to the turbines. This 
trench is covered with planking. 

The end of the penstock is made in 
the form of a manifold, in which are 
provided five pipe connections leading to 
the turbines. Before the first branch is 
placed an air chamber which acts as a 
cushion or buffer for the water, and in 
addition the manifold is equipped with 
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nected to a piston, working in an oil 
dash-pot, and a flywheel weighing 6,500 
pounds act to keep the speed of rotation 
constant. The speed regulation is such 
that a variation of fifty per cent in the 
load causes a speed change of three per 
cent, and 100 per cent change in the load 
causes a speed variation of six per cent. 
The above figures are the manufacturer’s 
guarantees. In actual practice, with 100 
per cent change in load, the turbine 
showed a speed variation of only two and 
one-half per cent. 

The equipment at present in place con- 
sists of three turbo-generator sets, Fig. 
4, and space is available for two more 
units. The Oerlikon generators are con- 
nected to the turbines by means of an iso- 
lated flexible coupling. These generators 
are of the three-phase alternating type, 


Fie. 3.—Powkrr-House oF THE HYDROELECTRIC PLANT AT ZWOLFMALUREIEN, AUSTRIA. 


four delicately adjusted pressure relief 
valves which act to reduce the pressure 
when it becomes too great. The end of 
the manifold is provided with a gate valve 
by means of which the penstock can be 
discharged. The pipe connections to the 
turbines rise from under the floor, a gate 
valve provided with a by-pass being placed 
in each line. The turbines are of the 
spoon-wheel type, Riisch system, de- 
signed for a net head of 208 metres (682 
feet) and 226 litres (58.6 gallons) per 
second and run at a speed of 500 revolu- 
tions per minute and develop 500 horse- 
power. The turbines have a guaranteed 
efficiency of eighty per cent at full load. 
The water coming to the turbines enters 
through a ring valve and passes into the 
intake chamber and thence through a 
number of slots to the buckets. The 
slots are cut in a phosphor-bronze cast- 
ing and the width of their opening is 
controlled by means of a rack and pinion. 
This may be operated by hand or may be 
controlled by a sensitive flyball governor. 

The governor, a hydraulic release, con- 


furnishing 500 horse-power at 3,600 
volts and fifty cycles and running at the 
rate of 500 revolutions a minute. The 
generators are of the internal revolving 
field type, the bore of the armature being 
1,400 millimetres (4.592 feet). The arma- 
ture contains seventy-two slots and thirty- 
six coils, each coil having seventeen turns. 
The coils are made up of two wires, 4 by 
4.6 millimetres in section, wound in 
parallel. The coils are machine wound. 
The revolving field is 1,390 millimetres 
(4.559 feet) in diameter, contains twelve 
poles, connected in series, the polar wind- 
ings being made up of forty turns of cop- 
per band, three by thirty-three milli- 
metres in section, placed on edge. The 
bands are separated by an asbestos insu- 
lation one-half millimetre thick. The ex- 
citers are of the Oerlikoner machine type 
2, and are mounted overhanging on the 
generator shaft. They furnish a current 
of 200 amperes and are provided with 
twelve carbon brushes, twenty by sixteen 
millimetres in cross-section. 

The main and exciter cables are led 
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from the machines under the floor in a 
trench which is covered with iron plates 
through the basement to the main cable 
duct, where the high-tension cables are 
supported on double-petticoated porcelain 
insulators, and the low-tension cables on 
porcelain knobs, the insulators being car- 
ried on iron supports. 

The apparatus room is separated from 
the turbine room by the switchboard, 
which is of steel construction faced with 
white marble. The lower part is faced 
with perforated sheet iron for ventilating 
purposes. The switchboard is divided 
into seven panels, three of which are 
generator panels. Each of these is 
equipped with two ammeters, one for the 
generator current and one for the exciter 
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fuses for each machine, the auxiliary 
transformers used with the volt and am- 
meters, each transformer having two pri- 
mary fuses, and also on this side of the 
room are located the regulating rheo- 
stats. On the opposite side of the room 
are the collecting bus-bars for light and 
for power, both sets of buses are of 
aluminum. Each set of buses is provided 
with three single-pole fuses and each ma- 
chine with a _ three-pole double-throw 
switch for throwing it on the lighting or 
power bus-bars, as may be desired. In 
addition, on this side of the room is lo- 
cated a static transformer of seven-kilo- 
watt capacity, for furnishing current for 
lighting the power-house and the sur- 
rounding buildings. 
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the river and run along the other side 
until they reach the Eisack, where the line 
crosses and runs into a tower. The entire 
length of the overhead line is 800 metres. 
The line is carried on twenty-six wooden 
poles, fifteen metres (forty-nine feet) 
high, each pole being equipped with a 
pointed cast-iron cap which is connected 
by means of six-millimetre wire to an 
iron plate, 400 by 450 millimetres (fif- 
teen and one-half by seventeen and one- 
half inches), which is buried in the 
ground. In case this ground connec- 
tion should be damaged, the pole tops 
are connected together by a four and one- 
half millimetre galvanized iron wire. 
The tower mentioned above is built of 
brick and is used for the purpose of 
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Fia. 4.—Tue Turso-GENERATORS AND SWITCHBOARD, HYDROELECTRIC PLANT, ZWOLFMALGREIEN, AUSTRIA. 


current, also a lever for operating the 
three-pole main switch and a hand wheel 
for operating the regulating apparatus. 
The fourth panel is equipped with two 
sets of bus-bars, one for lighting and one 
for power, and also in this connection 
two ammeters and two voltmeters, and, 
in addition, a voltmeter provided with a 


switch is supplied for measuring the gen- . 


erator voltage. This panel is also 
equipped with two synchronizing lamps 
and switch and a hand lever for a three- 
pole switch for connecting in parallel the 
lighting and power bus-bars. The appa- 
ratus room, Fig. 5, is divided by an aisle, 
the side toward the turbine room contain- 
ing a three-pole circuit-breaker for each 
machine, three single-pole high-tension 


From the bus-bar fuses the wires are 
led through ducts in the wall to the upper 
part of the addition of the building, 
where are located the lightning arresters. 
These are of the horn type, as shown in 
the illustration, Fig. 6, and are connect- 
ed to ground by six-millimetre wire. 

Corresponding to the two bus-bar sys- 
tems are two systems of distribution, Fig. 
7, one for lighting and one for power. 
Both systems are run partly by overhead 
open wiring and partly underground in 
cables. The overhead wires for lighting 
and power are of hard drawn copper, 
seven millimetres in diameter, and run 
along the left side of the Eggen valley 
river as far as Zanauerhof, where ig lo- 
cated a transformer station ; here they cross 


bringing the wires from overhead to un- 
derground. ‘The interior of the tower 
contains a number of lightning arresters 
and a three-pole high-tension switch for 
each circuit. 

The underground cable, containing 
three conductors, is first triple wrapped, 
then covered with a layer of paper insu- 
lation ; over this is placed a sheathing of 
lead, and over the lead double iron bands, 
over which is placed a covering of asphalt- 
ed jute. The two cables are placed together 
in a trench, 700 millimetres (twenty- 
seven inches) deep, and are covered with 
flag-stones. 

Three sizes of cables are used as fol- 
lows: one consisting of three conductors, 
each having a cross-section of fifty square 
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millimetres; one consisting of three con- 
ductors, each having a section of twenty- 
five millimetres, and one of three con- 
ductors, having a section of fifteen square 
millimetres, in all ten kilometres (six 
and one-quarter miles) of cable are used. 
In this length of cable are included 
fifty-three laterals. 

The transformer towers, Fig. 8, are 
cylindrical in form and are built of sheet 
iron and rest upon concrete foundations. 

The towers from which the low-tension 
wiring is carried by means of overhead 
lines are six metres high, and where the 
low-tension lines leave in underground 
cables the towers are four metres high. 
There are two sizes of towers used, de- 
pending upon the number of circuits ac- 
commodated, one being 1,420 millimetres 
(4.56 feet) in diameter, and the other 
1,600 millimetres (5.24 feet). 

Each tower is provided with three 
doors: one giving access to the high- 
tension panel, fuses and switches; another, 
to the low-tension equipment, and the 
third, to the transformers. Each high- 
tension panel contains the transformer 
high-tension fuses and a three-pole high- 
tension switch. The low-tension panels 
are of white marble and contain the low- 
tension transformer fuses, the fuses irr.the 
feeder circuits and the feeder switches. 
Where a tower contains two transformers 
they are placed one above the other. In 
every case the transformer is grounded 
by means of a copper wire, six millimetres 
in diameter, which is connected to a cop- 
per plate, 500 by 500 millimetres, the 
plate being buried in the ground. The 
lighting circuits only are connected to the 
transformers in the towers. The high- 
tension power circuits, however, are 
brought to the towers, so that in case of 
accident to the high-tension lighting cir- 
cuits they may be used to furnish current 
to the transformers. The transformers 
reduce the pressure to 150 volts for the 
lighting circuits. It is intended to pro- 
vide individual transformers for all mo- 


tors larger than two horse-power, which 


are fed from the power circuits. 

At this time there are in service twelve 
transformers for lighting purposes, hav- 
ing a total capacity of 137.5 kilowatts. 
There are seven large and five small 
transformer towers in service, and several 
transformers located in fireproof rooms in 
buildings. In cases where the current 
consumption is large, and where on ac- 
count of appearances it is undesirable to 
carry the low-tension wiring overhead, it 
is laid underground in the form of cables, 
the construction of the cable and the 
method of laying being the same as pre- 
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viously described in the case of the high- 
tension cables. The overhead construc- 
tion for the low-tension wiring is consid- 
erably cheaper and is used wherever possi- 
ble. The total length of the low-tension 
cable amounts to 3.13 kilometres, the 
make-up of the different cables used be- 
ing as follows: three wires, fifty square 
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which is connected to an iron plate buried 
in the ground at every fourth or fifth pole. 
The arc lamps, Fig. 7, are hung from 
ornamental poles or suspended across the 
roadways. The poles are made of steel 
pipe and have cast-iron bases and 
wrought-iron hanging brackets. The 
lamps are hung at a height of six metres 
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Fic. 5.—BEHIND THE SWITCHBOARD, ZWOLFMALGREIEN, AUSTRIA. 


millimetres in cross-section; three wires, 
thirty-five square millimetres in cros- 
section; three wires, twenty square milli- 
metres in cross-section; and three wires, 
with a cross-section of ten square milli- 
metres, 

The overhead wiring used for the low- 
tension circuits is of copper, having a 
diameter of five, six and seven millimetres, 
and is carried on double petticoated porce- 
lain insulators, mounted on poles which 
run from ten to twelve metres high. In 
addition to the low-tension cables, the pole 


Fic. 6.—LIGHTNING ARRESTERS ON THE HIGH- 
TENSION CIRCUIT AT POWER-HOUsE. 
lines carry the necessary wiring for the 
local arc and incandescent wiring, these 
wires being four millimetres in diameter. 
Each pole is provided with a pointed iron 
cap, the caps being connected from pole 
to pole by a galvanized iron wire, three 
and one-half millimetres in diameter, 


(19.6 feet) above the roadway, are of 800 
normal candle-power and take a current 
of fifteen amperes. They are connected 
three or four in series. The incandescent 
lamps are mounted on poles on the walls 
of houses or on ornamental poles, as in 


Gries, they are provided with a conical 
reflector and are protected by a glass cas- 
ing. The lamps are hung four metres 
(13.12 feet) above the ground and have 
a normal candle-power of thirty-two. 

As previously described, these lighting 
circuits are controlled from the trans- 
former towers. When this plant first 
started to operate, in addition to the cur- 
rent supplied for power and street light- 
ing, current was supplied for 2,000 in- 
candescent lamps in private houses, the 
lamps ranging from five to twenty-five 
candle-power each. A recent test of this 
plant shows a considerable gain in effi- 
ciency over the guarantees. The Mas- 
chinenfabrik Oerlikon, of Switzerland, 
designed and constructed this plant. 


The Trade Press List. 
The Trade Press List, published at Bos- 


, ton, Mass., is a monthly giving a complete 


world listing of trade publications. In 
addition to the complete index of trade 
publications, each number contains con- 
siderable interesting matter concerning the 
utility and service of special magazines 
in the different fields, and also informa- 
tion for editors and trade paper managers. 
The editor of the Trade Press List is Mr. 
Robert Mitchell Floyd. 
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Rubber Insulation. 

The efforts of signal engineers and other 
users of insulated wires to secure high 
grade insulation, usually specified as 
thirty per cent para, are as praiseworthy 
as they are futile. The larger users have 
already learned that the best guarantee 
is the reputation of the manufacturer for 
turning out wires and cables that stand 
the practical test of service, and that iron- 
clad specifications are as unavailing to 
hold dishonest manufacturers as they are 
annoying to honest ones. The users of 
signal cables are now in the throes of 
the transition period and are vainly en- 
deavoring to draw their specifications, so 
as to eliminate all possibility of fraud. 
Details of the specifications are often sug- 
gested by certain favored manufacturers 
who are shrewd enough to make the speci- 
fications favor their particular brand. 
They often succeed in convincing signal 
engineers that qualities peculiar to their 
own brand are the true test of good in- 
sulating properties, whereas the opposite 
may be the truth. 

This does not mean that definite speci- 
fications are altogether useless, but that 
too much importance should not be at- 
tached to them. Let us consider for a 
moment some of the usual tests and their 
value. The ash test will determine the 
percentage of mineral matter, but will 
not show the quality of the insulating 
material with which the mineral matter is 
compounded. Specific gravity is almost 
valueless in determining the quality of 
the insulation, as a compound containing 
little or no rubber can be made to give 
the same specific gravity as a high grade 
para compound. Chemical analysis is of 
more value, but is by no means a sure 
method of determining either the dielec- 
trie qualities or the life of a compound. 
Extraction by acetone is the usual form of 
chemical analysis, the extractive matter 
being resinous. Of this the cheaper grades 
of rubber usually contain a higher per- 
centage than the paras. There is a de- 
cided variation, however, in the extractive 
matter obtained from vulcanized para 
compounds, the cause of which it is not 
necessary to dwell on here. Carl Otto 
Weber’s work, “The Chemistry of India- 
Rubber,” goes fully into this matter. A 
point entirely overlooked by those basing 
their opinion of a vulcanized rubber com- 
pound on chemical analysis is this: a 
thirty per cent compound should show 
seventy per cent mineral matter. Now 
mineral matter is an adulterant and has 
little or no dielectric qualities; and a 
compound showing a large decrease in 
mineral matter, even if the extractive 
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matter is slightly increased, would indi- 
cate a better and longer lived dielectric. 
The writer has known a compound to 
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Fia. 7.—DISTRIBUTION SYSTEM AND METHOD OF 
SusPENDING Arc LAMPS, ZWOLFMALGREIEN, 
AUSTRIA. 


be accepted showing seventy per cent of 
mineral matter and thirty per cent of 
rubber gum, while another compound was 


Fic. 8.—H1euH-TENSION SIDE OF A TRANSFORMER 
TOWER, ZWOLFMALGREIEN, AUSTRIA. 
rejected that showed only fifty-seven per 
cent of mineral matter and forty-three 
per cent of gum, because the gum showed 
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an increase of about three per cent in 
extractive matter. The rejected compound 
was undoubtedly a better and longer lived 
dielectric. 

‘Some engineers who have been in the 
habit of using a soft, extremely elastic 
compound which adheres very firmly to 
the wire and gives very high insulation, 
have been persuaded by the manufacturer 
that these qualities are the only ones by 
which the dielectric value of a compound 
can be determined and that any com- 
pound not exactly like theirs is inferior. 
Let us consider this statement. 

It is well known that by the use of cer- 
tain adulterants a much higher resistance 
can be obtained than by a pure thirty 
per cent para mixture. The only way an 
honest manufacturer can meet these ex- 
cessive resistance tests is by the use of a 
tubing machine, with which the com- 
pound is put on under considerable press- 
ure. ‘This makes it dense and does away 
with seams, a source of weakness. 

A well-known railroad, through its sig- 
nal department, has recently sent out 
specifications requiring that a strip of 
rubber cut from the cable shall stretch 
four times its length. This is the height 
of absurdity, and was undoubtedly sug- 
gested by some manufacturer who knew it 
would be particularly favorable to his 
brand. No properly vulcanized rubber 
compound will give any such result. It 
can be obtained only by using such a large 
percentage of para that the price would 
be prohibitory ; and there would be no ad- 
vantage in such a compound even if price 
were not considered ; nor by using soften- 
ing adulterants. That this latter method 
is employed is proved by the fact that such 
compounds become very soft, like cold 
molasses, at a temperature that will not 
appreciably affect a vulcanized para rub- 
ber compound. 

A firm adherence of the rubber to the 
conductor is essential, but even this can 
be carried too far. As to the three quali- 
ties just spoken of, a happy medium 
would be the following : 

The insulation should adhere to the 
conductor sufficiently to prevent ingress 
of moisture, but not so as to require a 
great amount of cutting and scraping be- 
fore the copper is clean enough to make 
a good connection. Some users of in- 
sulated wires require that the rubber shall 
be easily removable. This is going to the 
other extreme. While the rubber is not 
supposed to furnish mechanical protec- 
tion, a very soft compound is easily dented 
and injured by handling even when pro- 
tected by tape and braid. The rubber 
should be sufficiently hard to stand ordi- 
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nary handling and yet soft and elastic 
enough to sustain no injury from the 
twisting and turning incident to install- 
ing. Excessive requirements in either 
case, as in the elasticity test just given, 
tend to lessen the value of the insulation. 

Any one familiar with rubber com- 
pounds learns through long experience to 
judge pretty accurately of the value of a 
dielectric by its general appearance and 
feeling. This ability can not be imparted 
nor formulated; it is something like the 
ability possessed by some bank officials to 
detect a counterfeit bill among any num- 
ber of good ones by merely feeling it. 
The writer has seen an engineer, who be- 
lieved he knew how to detect at once an 
inferior compound, cut off a small strip 
of rubber from a cable, give it a sudden 
strong pull, subjecting it to a strain far 
in excess of any it would receive in ordi- 
nary use, and, because it broke, pronounce 
it bad. The same piece gently worked for 
a few seconds would have shown much 
greater elasticity and strength, as rubber 
compounds have a tendency to become set. 
If a roll of pure para imported splicing 
tape, the strongest and purest form of 
para, is kept some time at tension, it be- 
comes hard and seems to have lost all 
elasticity. Plunge it into hot water and 
almost instantly it recovers its elasticity 
fully. 


This may seem rather a negative argu- 
ment, casting doubt on well-known tests 
and suggesting no better ones to replace 
them. It is not the use but the abuse of 
these tests that the writer wishes to con- 
demn. It is the exaggeration of their im- 


portance and the lack of knowledge of 


modifying conditions that do harm. 

The engineer should insist on a certain 
thickness of wall, an insulation resistance 
test sufficient to show a good factor of 
safety, say not less than 500 megohms on 
a 14 B. & S. with three-sixty-fourths inch 
wall, and in some cases a pressure test. 
Beyond this he should be governed largely 
by the reputation of the manufacturer and 
the practical working of the cables fur- 
nished. Moreover, he should not con- 
stantly endeavor to force down the prices 
of a manufacturer who is giving satisfac- 
tion by comparing them with quotations 
from others whose product is not so good. 
Close bargains are all right, but some con- 
sideration should be given to a manufac- 
turer whose goods have proved their value, 
and he should not be forced into a posi- 
tion of choosing between cheapening his 
compound or losing the business. The 
lower grade compounds are as well known 
to the manufacturer of high-class cables 
as to the manufacturer of low-class; the 
difference being that one will use the low 
grade compound whenever possible, and 
the other only when he finds that reputa- 
tion and quality count for nothing as 
against low price—Railroad Gazette, 
March 18, 1904. 
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Gas and Electric Light in Massa- 

chusetts. 

The nineteenth annual report of the 
board of gas and electric light commis- 
sioners of the commonwealth of Massa- 
chusetts covers the calendar year of 1903, 
and gives tables of the annual returns for 
the year ending June 30, 1903. 

There are now under the supervision of 
the board 145 companies and the gas or 
electric light plants of fifteen towns and 
three cities. Of the companies, forty- 
eight are engaged in the supplying of gas 
only, twenty-five in the supplying of both 
gas and electricity, and seventy-two in 
electricity only. Of the municipalities, 
four have plants for the supply of gas 
and electricity; the others, electricity 
only. 

The report of the meter-testing depart- 
ment shows that of the number of electric 
meters inspected, about one-half were a 
little fast and the others a little too slow. 
In but a few instances was the error of the 
meter more than two or three per cent. 

Replies from all cities and towns with 
a population of over 1,500 show that no 
action has been taken during the year to- 
ward installing municipal plants. 

The financial operations of all the mu- 
nicipal electric plants in the state during 
the year show that the income from all 
sources was $191,046.68. The expenses 
were $283,063.51, leaving an apparent loss 
in the operating account of $92,016.83. 
Adding to the expenses interest, deprecia- 
tion and losses, gives $209,203.87 as the 
expenditure for town and city lighting. 

The report for the gas plants shows 
that the total income was $147,177.16, 
and the operating expenses $100,895.28, 
leaving an apparent profit of $46,281.88. 
Deducting from this interest, depreciation 
and losses, leaves a net gain of $10,697.60. 

The report of accidents and deaths due 
to gas and electricity shows that there 
were sixty-two deaths due to gas, twenty- 
four of these being attributed to suicide. 
There were about as many non-fatal cases. 
There were five fatal accidents due to 
electricity, all of them being to men em- 
ployed in some class of electrical work. 
There were, in addition, seven non-fatal 
cases, four of these being persons ap- 
parently not employed in electrical work. 

Statistics of the number of gas stoves 
used in the state, while incomplete, ac- 
count for about 150,000 stoves. 
ure is probably much too small, as in the 
large cities the stoves accounted for are 
only those leased by the gas company. 

A summary of the financial operations 
of all electric light central stations in the 
state for the year ending June 30, 1903, 
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shows a total income of $7,206,189.83. 
The expenses were $4,638,991.42, leaving 
an apparent net profit of $2,567,198.41. 
Deducting from this the profit the gas 
companies made in their electrical depart- 
ments, interest, dividends, depreciation, 
etc., leaves a deficit for the year of $99,- 
828.93. Seven of the corporations in- 
cluded in this list appeared not to have 
earned expenses, and thirty others have 
not earned sufficient to warrant the decla- 
ration of any dividend. The amount of 
dividends declared was $1,225,480.16. 
The gross profit from electric lighting of 
all the companies increased $34,705.22, 
although those doing only an electric busi- 
ness showed a decrease during the last 
year of $901.23. During the preceding 
year five companies apparently did not 
earn expenses, and twenty-five not sufli- 
cient to warrant the declaration of divi- 
dends. The aggregate of the balance- 
sheets of the electric light companies only 
shows total assets of $29,484,264.54, and 
liabilities of $28,506,621.30. The electric 
lighting rating of all the companies is 
given as 1,229,732 incandescent lamps and 
21,481 are lamps. 


Electrical Undertakings in England. 

The following figures have been ab- 
stracted from Garcke’s “Manual of Elec- 
trical Undertakings.” This has been pub- 
lished quite recently for 1904. The actual 
growth estimated by the aggregate capital 
invested, exclusive of government tele- 
graphs and post office telephones, has been 
as follows: 


1896 ....... £ 61,109,525 
1897 ....... 69,209,478 
1898-1899 ....... 84,742,020 
1899-1900 ....... 105,977,719 
1900-1901 ....... 123,636,602 
1901-1902 ....... 165,807,474 
1903 ....... 186,158,964 
1904 ....... 226,926,934 


The various track mileages are as fol- 
lows: tramways and light railways, 5,348 
miles; London electric railways, 309 
miles; other railways, 260 miles. 

As a basis for estimating the probable 
effect of electrification on steam roads, 
the following figures are selected. These 
are of steam roads which have either been 
converted or are now being converted from 
steam to electrically driven systems, and 
in each case the mileage is given: Lan- 


cashire & Yorkshire Railway Company, 
46 miles; Mersey Railway, 12 miles; 
North-Eastern Railway, 82 miles; Wirral 
Railway, 26 miles; Cheshire lines, 2 miles; 
Manchester & Liverpool Express, 69 
miles; North & South Shields Railway, 
114 miles; Seaforth & Sefton Junction 
Railway, 9 miles; Watford & Edgware, 
1214 miles. 
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The American Institute of Electrical Engineers. 


Discussion on the Use of Oil in High-Tension Transformers and Switches—The Value of Group Switches. 


HE 185th meeting of the American 
I Institute of Electrical Engineers 
was held at Carnegie Hall, New 
York city, Friday evening, March 25, 
with President Arnold in the chair. The 
secretary announced that at the meeting 
of the board of directors, eighty-four as- 
sociates had been elected, and Mr. J. P. 
Davis, of New York, had been transferred 
to full membership; also that the follow- 
ing candidates for officers for the ensuing 
year had been nominated by the board of 
directors: president, John W. Lieb, Jr.; 
vice-presidents, W. E. Goldsborough, J. J. 
Carty, Samuel Reber; managers, H. G. 
Stott, Louis A. Ferguson, J. G. White 
and S. S. Wheeler; treasurer, George A. 
Hamilton; secretary, Ralph W. Pope. 

Mr. Charles F. Scott, chairman of the 
joint committee for the union engineer- 
ing building, reported that after the 
American Society of Civil Engineers had 
decided not to accept Mr. Andrew Carne- 
gie’s offer to erect an engineering building 
in New York city, the question was raised 
whether the other three national organiza- 
tions would be able to accept. By request 
of Mr. Carnegie, the directors of the three 
organizations took up the matter again, 
and expressed their willingness to accept 
the responsibility; and they reported in 
writing as to the membership, gave a 
statement of the financial condition, and 
submitted letters secured from the offi- 
cials of a number of smaller engineering 
bodies, stating that they would be glad to 
share in the building. Mr. Carnegie then 
renewed his offer to the three societies, as 
has already been published. 

Mr. Scott said that the joint committee 
had been at work for the past year devel- 
oping plans, and it was now in shape to 
go ahead. Among other plans, an effort 
will be made to get together the most im- 
portant engineering library in the world. 
The plans which were being laid were 
looking ahead, as it was thought that the 
building would be a great factor in future 
progress. 

Mr. Calvin W. Rice, as chairman of the 
building committee, explained the respon- 
sibility which the Institute had under- 
taken. It was necessary to raise $175,000 
in order to accept the gift. Up to the 
present time $40,000 had been raised 
among the membership alone, leaving 
$135,000 yet to be secured. 

Introductory to the evening’s discussion, 
papers on high-tension transmission were 
presented, as follows: “Relative Fire Risk 


of Oil and Air-Blast Transformers,” by 
Mr. E. W. Rice, Jr., read by Mr. F. O. 
Blackwell ; “The Use of Group Switches in 
Large Power Plants,” by Louis B. Still- 
well; “Oil Switches for High Pressures,” 
written by Mr. E. M. Hewlett, read by Mr. 
Calvin W. Rice; “Terminals and Bush- 
ings for High-Tension Transformers,” 
by Mr. W. S. Moody. Abstracts of these 
introductions appeared in the ELECTRICAL 
Review for March 19. 

The discussion was opened by Mr. C. C. 
Chesney, Pittsfield, Mass., who divided the 
high-tension switches into four types— 
switches designed to break in the open 
air; second, in an enclosed air space; 
third, with the aid of an enclosed metal 
fuse; fourth, under oil. The objection to 
the first type is that a large space is re- 
quired to make the operation sure, and 
there is apt to be a high rise of potential 
upon breaking an arc. Type two is a de- 
cided improvement over type one, but the 
explosion on opening heavy circuits with 
this switch is often dangerous, affecting 
not only the switch, but all neighboring 
instruments. Type three will open safely 
almost any circuit at almost any poten- 
tial, but is limited by the amount of space 
required and the powder set flying by the 
explosion of the arc. Type four has been 
recognized within the past year as the 
only switch for high-tension work. Con- 
trary to the general expectation, the 
opening of a circuit by an oil switch is not 
a quick break. The oscillograph shows 
that the arc continues for several periods, 
going out, as a rule, at the zero point of 
the wave. Oil switches for 40,000 volts 
must have a depth of oil four or five inches 
over the terminal of the switch. This 
type of switch is divided into two classes, 
the plunger breaking the arc in a vertical 
plane, and the other breaking it in a 
horizontal plane. The latter has been 
used a good deal on the Pacific coast. Mr. 
Chesney described a number of experi- 
ments which had been made with oil 
switches, during which circuits coupled to 
generators rated at 11,000 kilowatts, with 
a line potential of 4,500 volts, had been 
short-circuited and then opened success- 
fully. 

A number of points to be considered in 
designing oil switches were given. The 
oil should have a flashing point of 215 
degrees centigrade, a fire test of 250 de- 
grees centigrade, a specific gravity of 
0.865, and should be neutral. The termi- 
nal bushings should be either glass or 


porcelain. The switches should be placed 
at some distance from the switchboard 
and other apparatus. All the switches 
should be controlled either mechanically 
or electrically, all of the poles of a switch 
being operated simultaneously. It is also 
desirable to equip each switch—especially 
if it is automatic—with a time element 
attachment, so that the circuit can not 
be opened for at least a second after the 
operating mechanism is set in motion. 

Dr. F. A. C. Perrine, Pittsfield, Mass., 
described tests which he had conducted 
with oil-break switches at San Jose, Cal., 
ninety miles from the power station of 
the Standard Electric Company. The line 
was operating at 40,000 volts, and was 
short-circuited and opened by means of 
switches. The tests had to be discontin- 
ued on account of a severe rise of poten- 
tial, which threatened to injure the ma- 
chinery and the line. This was so great 
that discharges took place across the light- 
ning arresters through an air-gap of nine 
inches. 

Dr. Perrine differed from the conclu- 
sions in regard to the relative fire risk of 
oil and air-blast transformers. He de- 
scribed three fires through which trans- 
formers of the oil type passed. In those 
cases in which the oil was retained within 
the case the transformers were undam- 
aged. Where the oil was allowed to flow 
out, either through upsetting or the giv- 
ing way of the case, the transformers 
were damaged. He thought that the fire 
hazard depended more upon the distribu- 
tion of the inflammable material than 
upon the amount. It was important to 
construct the cases strong enough to re- 
sist damage from falling bodies. Provi- 
sion should be made to protect water- 
cooling pipes so that circulation might be 
kept up during the fire. He recommended 
the installation of transformers in pits 
which could be filled with water, but not 
high enough to flow into the transform- 
ers. He thought it unwise to attempt to 
draw off the oil during a fire. 

Mr. J. S. Peck, of Pittsburg, Pa., had 
found that the air-blast transformer is 
subject to a greater fire risk than the oil 
type, but, due to the fact that the insula- 
tion of the former is in solid form and 
relatively small amount, it is possible to 
have such material entirely destroyed with 
little danger to neighboring apparatus. 

There are two sources of danger from 
the use of oil: the oil itself may take fire, 
or a vapor may be given off which, when 
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mixed with air, forms a specific mixture. 
The nature of the second danger is not 
generally understood. It has been found 
that with the best proportions of illumi- 
nating gas and air under atmospheric 
pressure, the greatest pressure which can 
be obtained from an explosion is somewhat 
less than 100 pounds per square inch. It 
is probable that the best mixture of oil, 
vapor and air would not give a force more 
than this. Transformer cases should con- 
sist of sheet iron with a tight cover suffi- 
ciently strong to withstand this pressure. 
Where a self-cooling sheet-iron case must 
be used, it is impossible to make this sufti- 
ciently strong to withstand the internal 
pressure of 100 pounds, and in such cases 
a large safety valve should be provided. 
Mr. Peck described the fire which de- 
stroyed the transformers in the transform- 
er house and threatened the power- 
house at Snoqualmie Falls, and he 
thought that provision should be made for 
drawing off the oil from the case should 
this become necessary. 

Mr. Calvert Townley, of New York 
city, did not believe that either type of 
transformer was an extreme fire hazard. 
High voltages increase the fire risk, but 
everything possible is done to decrease it. 
It is a mistake to allow the fire risk to be 
magnified in the public mind. ‘The air- 
blast transformer, having but a small 
amount of conducting material, has, in 
very few cases, caused serious fires. The 
chief danger from this type is the pres- 
ence of the blast of air, which, should a 
fire start in the transformer, may spread 
it to other apparatus. ‘This danger should 
be provided fur by properly discharging 
the air. ‘The air-blast transformer is more 
subject to damage from external fires than 
the oil type, because its case is not fire- 
resisting and is apt to become soaked with 
water used to extinguish the fire. He cited 
an instance where the transformers in a 
station were put out of service for several 
days for this latter reason, although they 
had nothing whatever to do with the fire. 
He regretted the use of the word “oil,” 
which is generally connected with the idea 
of highly combustible material; but he 
suggested no other term. Both types of 
transformers are equally good, and each 
fills a particular field. There is therefore 
no need to take a stand in favor of cither 


type. 


That the fire risk due to high voltages 


was greater than that at low voltages was 
not admitted by Mr. Ralph D. Mershon, 
of New York city, he believing the con- 
trary to be true. The fire hazard depends 
upon the distribution of inflammable ma- 
terial, more than upon the quantity. It 
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also depends upon the provisions taken 
for coping with fire. Mr. Mershon is in 
favor of bare wiring in all places of high 
voltages, and for this reason objects to 
installing transformers in separate vaults. 
A perfectly fireproof wall makes wiring 
difficult. He thought it was dangerous to 
attempt draining the oil out of trans- 
formers from the bottom, and described 
a system recently adopted by himself, in 
which the oil is forced out through a pipe 
at the top of the case by means of water 
let in from below. l 

Mr. Mershon thinks that group switches 
are rather unnecessary now, as the oil- 
break switch has proved so reliable—more 
reliable, indeed, than the machinery it 
controls. Under some conditions he 
thought the air-break switch filled a need, 
because of the cost of the oil-break type 
and the complications necessary in in- 
stalling it and wiring for it. If an oil- 
break switch could be located overhead 
with the wires, the conditions would be 
much simplified. He does not think that 
the marble terminal board has any place 
in high-voltage transformers. 

Some of the difficulties in designing 
high-tension transformers were explained 
by Mr. C. E. Skinner, of Schenectady, 
N. Y., emphasis being laid upon the com- 
plications caused by requiring many ter- 
minals. Special bushings for high-ten- 
sion terminals can not be made of wood 
alone, and hard rubber tubes deteriorate 
rapidly. Glass and porcelain are mechan- 
ically fragile, and it seems next to im- 
possible to get moulded porcelain of suffi- 
cient dimensions for the high voltages now 
used. If the transformer tank is not re- 
quired to withstand heavy pressures, a 
satisfactory construction consists of fas- 
tening a slab of insulating material, such 
as marble, on the top of the cast-iron 
cover, into which heavy tubes with suth- 
cient extension to give the necessary sur- 
face insulation are placed. ‘Tubes for 
this purpose may be made up of alternate 
layers of varnished paper and mica. In 
one instance, where the line voltage was 
50,000 and the transformer case was re- 
quired to withstand 100 pounds per 
square inch, the marble slab was omitted 
and extra heavy bushings were made, 
which passed through stuffing boxes. Oil- 
filled transformers should not have too 
high a flash test, on account of the great 
viscosity, which reduces the power to con- 
duct away the heat. A well-constructed 
case, with a cover which is fireproof, and 
which can be made practically air-tight, 
with fireproof compartments with means 
for draining, will reduce the fire risk of 
oil-insulated transformers to a minimum. 
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The use of group switches is regarded 
by Mr. H. G. Stott, of New York, as addi- 
tional insurance, and the more expensive 
the plant the greater is the expenditure 
which may be allowed for this purpose. 
The reliability of the oil-break switch is 
illustrated by the fact that in more than 
two years’ operation of the Manhattan 
Railway, with 160 oil switches, no failure 
has occurred, although short-circuits have 
taken place which developed about 100,- 
000 kilowatts. Mr. Stott emphasized the 
need of employing only cool-headed, re- 
liable attendants. It is important to 
have highly skilled attendants on all high- 
tension apparatus. 

Mr. P. M. Nunn, of the Telluride Elec- 
tric Light and Power Company, Tellu- 
ride, Col., stated that his company is now 
replacing all the air switches by oil 
switches as rapidly as possible,-even in 
small stations, partly on account of the 
interruptions caused by the peculiar effects 
due to the air switch, and partly because 
air switches are not made automatic. He 
thought we could not afford to overlook 
the danger of the oil in the transformer 
cases. He believes that the risk is very 
great, and his personal experience during 
the last ten years has not warranted him 
in feeling that he can afford to overlook 
this risk and fail to employ all reasonable 
precautions, and some which eventually 
would be called unreasonable. This com- 
pany has lost two substations—everything 
except the brick walls—and while there 
is no evidence that the fire originated in 
the transformers, it was the oil which 
caused the loss. He thinks that, in some 
respects, the air-blast is better, but manu- 
facturers of transformers are not prepared 
to supply air-blast transformers for the 
higher potentials. He suggests that some 
one devise a transformer in which non- 
inflammable, non-combustible gas may be 
circulated in place of the air. 

Mr. P. M. Lincoln, Pittsburg, Pa., 
thought that the risk due to air-blast 
transformers is greater than that due to 
the oil-type, because, in the latter case, 
the oil can not take fire unless supplied 
by air, while in the air-blast transformers 
conditions are very favorable for fire, 
should sufficient heat be developed at any 
point. He thought that the automatic 
damper suggested in Mr. Rice’s paper 
could not be relied upon. When properly 
installed, neither the air-blast nor the oil- 
insulated transformer can be considered 
a serious fire hazard. 

Mr. C. L. de Muralt said that in 
European practice the air-blast type is 
considered a greater fire risk than the oil 
type. The oil type heats more slowly 
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under overloads, which allows time for 
the safety devices to operate. In Europe 
air-cooled transformers are not generally 
made in sizes larger than 150 kilowatts. 
He thinks that the oil transformer can be 
made almost fireproof, and it is a good 
plan to put them in separate buildings, 
and that this need not necessarily compli- 
cate the wiring. In the case of hydroelec- 
_ tric plants, the building is usually long 
and if the switchboard is placed near the 
centre of the long side the transformers 
may be placed in the room back of it, to 
which the leads pass from the switchboard. 
Any switches needed in this room, may be 
operated mechanically from the switch- 
board, and there is no need for switches 
on the high-tension side of the trans- 
formers. {f transformers are placed in a 
separate building, in strong iron boxes or 
castings made of boiler iron riveted and 
caulked, strengthened by angle irons, and 
well covered with a tight-fitting cast-iron 
cover, there is absolutely no fire risk either 
from the inside or the outside. Mr. de 


Muralt described an air-break switch | 


which resembles the Dutch horn type of 
lightning arrester, and which is being 
adopted considerably in Europe. One of 
these switches has successfully broken a 
current representing 1,500 kilowatts. 

A time-limit switch was described, the 
action of which depends upon a relay. 
The circuit of the relay is closed by a 
small weight which is wound up by a ro- 
tating field acting upon an aluminum 
disc. The greater the overload, the more 
quickly is the switch tripped. If the over- 
load goes off before the switch is opened, 
the weight returns to its original position. 

Mr. O. S. Lyford, Jr., of New York 
city, thought that too much emphasis 
could not be laid upon the fact that, al- 
though transformers are fire risks, the 
risk is not so great that it can not be met. 
Transformers should be divided into three 
classes—oil-insulated water-cooled, oil- 
insulated air-cooled, and air-blast trans- 
formers. Each type fills a particular 
field. Thus, in a small substation where 
water is not available, the air-cooled type 
should be installed, as a blower equip- 
ment would be an unnecessary nuisance. 
He laid stress upon the necessity of mak- 
ing a station building entirely fireproof. 

Mr. L. B. Stillwell, replying to the dis- 
cussion, said that the auxiliary group 
switches for the Manhattan power station 
cost $2,000 a year, allowing five per cent 
for interest and five per cent for mainte- 
nance. This plant, during rush hours, 
earns $5,000 an hour, and any precau- 
tion which decreases the risk of a shut- 
down is advisable. It would be better to 
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install double switches for this station, 
rather than have three shutdowns in the 
course of a year. 

A number of written discussions were 
received, but, owing to the lateness of the 
hour, the meeting adjourned without their 
having been read. 


The Case School of Applied Science. 

The trustees and faculty of the Case 
School of Applied Science, Cleveland, 
Ohio, on Wednesday, May 11, will conduct 
the ceremonies of inauguration of Charles 
Sumner Howe, as president of the school. 
The Wednesday programme will be pre- 
ceded on Tuesday, at 8 P. Įm., by an in- 
formal reception to the delegates at the 
University Club, 692 Prospect street. At 
9.30 A. M. the trustees, faculty, delegates, 
invited guests, alumni and students will 
meet at the main building of the Case 
School of Applied Science, where the pro- 
cession will be formed and will march to 
the Euclid Avenue Congregational 
Church. At 10 a. M. the inauguration 
exercises will begin with an address by 
Dr. Worcester R. Warner, representing the 
board of trustees. Addresses will be made 
by President James B. Angell, President 
Henry S. Pritchett, Mr. John R. Free- 
man, President Charles F. Thwing, and 
the inaugural address of President Charles 
S. Howe. 

At 1 P. M. an informal luncheon will 
be served to the trustees, faculty, delegates 
and invited guests in the dining room of 
the church. From three to five the Case 
School laboratories and shops will be open 
for the inspection of delegates. At 7 P. M. 
the inauguration banquet will be held at 
the Hollenden. 


<> 
The Electrical Situation in Baltimore. 

The result of the Baltimore fire will be 
not only a large amount of electrical work 
in the burned-out district, but a great deal 
of renovation in the unaffected sections of 
the.city. On March 17, 1902, the inspec- 
tor of buildings department secured an 
ordinance from the city council, authoriz- 
ing the inspection of electric wiring, both 
inside and outside of buildings. This 
ordinance carries with it the power of 
condemnation of any work not up to the 
requirements, and it also carries with it 
the right to compel the supply companies 
to discontinue service until such wiring 
has been made satisfactory. The ordi- 
nance also requires every contractor doing 
work, no matter how small, first to ob- 
tain a permit from the inspector of build- 
ings department; and current can not be 
turned on any work until the proper cer- 
tificate of inspection has been issued. 


‘render the cabinet fireproof. 


ol3 


This rule has been salutary in raising the 
general standard of the electrical work in 
the city. 

In enforcing the above ordinance re- 
cently friction has been caused between the 
inspector of buildings department and the 
contractors. This department, while ac- 
cepting, in general, the rules of the Na- 
tional Board of Fire Underwriters, goes 
further and lays down more rigid re- 
quirements, and will not approve certain 
lines of material approved by the under- 
writers. At the present time only four 
makes of rubber-covered wire are sat- 
isfactory to the department, though the 
list is subject to revision. The depart- 
ment’s requirements for porcelain tubes 
and cleats are also very rigid. 

In a supplement to the rules, issued in 
February, buildings have been classified 
by the department as follows: class A, 
residences only; class B, stores, ware- 
houses, factories and shops; class C, pub- 
lic halls, apartment houses, hotels, 
churches and all places of public enter- 
tainment where more than one hundred 
people assemble at any time. The kind 
of work acceptable for class A includes 
open work, moulding, concealed knobs 
and tubes, and conduit. For class B, 
moulding work, conduit work and open 
work are satisfactory, and for class C, 
iron or steel conduit, fibrous flexible con- 
duit moulding and open work, at the dis- 
cretion of the inspector. Some comment 
has been made upon the fact that con- 
cealed knob and tube work is allowed in 
residences, but nowhere else. 

The specifications for cabinet cutouts 
require that the construction be such as 
to avoid any danger of melted material 
coming into contact with any substance 
which might be ignited. The cabinets 
must be constructed of non-absorbent ma- 
terial or of wood. When wood is used 
the inside must be lined with slate or 
marble at least one-quarter of an inch 
in thickness, the object of this being to 
The door 
of the cabinet must close against a rabbet, 
so as to be perfectly dustproof. Strong 
spring hinges and catch are required. 
When glass doors are used the glass must 
be heavy plate not less than three-six- 
teenths of an inch in thickness. The 
panes should not exceed one foot in width. 
A space of at least two inches must be 
allowed between the fuses and the door. 

While, no doubt, the new requirements 
will raise the standard of wiring in Bal- 
timore, it is thought that they will make 
the cost of this work from twenty-five 
to fifty per cent more than would the re- 
quirements of the underwriters alone. 
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The Fifth General Meeting of the 
American Electrochemical 
Society. 

The fifth general meeting of the Ameri- 
can Electrochemical Society will be held 
in Washington, D. C., on April 7, 8 and 
9, 1904: All the sessions will be held 
at the Columbian University, corner 
Fifteenth and H streets, N. W. 

On Thursday morning, April 7, a meet- 
ing of the board of directors will be held 
at nine o’clock. At 10 a. M. the business 
meeting will begin, and theoretical and 
experimental papers read and discussed. 
These will include “Standard Cells,” 
Dr. F. A. Wolff; “The Preparation of Ma- 
terials for Clark and Weston Standard 
Cells,” Dr. II. S. Carhart and Dr. G. A. 
Hulett; “Single Potentials of the Halogen 
Elements,” W. R. Mott; “The Composi- 
tion and Resolution of Voltages,” Dr. J. 
W. Richards; “Molecular Conductivity,” 
C. J. Reed; “Remarks on Professor Rich- 
ard’s Theory of Heat of Neutralization, 
as Presented to the Society, September 
17, 1903,” Gustaf M. Westman; “The 
Energy of Ions,” Dr. L. A. Parsons; “The 
Aluminum Electrolytic Condenser,” C. I. 
Zimmerman. 

On Thursday afternoon, at one o’clock, 
there will be a reception of the members 
at the White House by President Roose- 
velt. At 3 P. M. there will be a compli- 
mentary excursion to the members on a 
“Seeing Washington” trip to all parts of 
the city. 

On Thursday evening, at eight o’clock, 
the president’s address will be delivered 
at the Columbian University, and will be 
followed by a complimentary smoker. 

On Friday morning, at nine o’clock, 
there will be reading and discussion of 
the following papers: “Electrolytic Iron,” 
C. F. Burgess and Carl Hambuechen; 
“The Economic Balance in Electrolytic 
Copper Refining,” Lawrence Addicks; “A 
New Electrolytic Separation of Gold and 
Silver,’ Herman Poole; “Observations on 


the Preparation of Electrolytic White. 


Lead,” C. F. Carrier, Jr.; “The Relation 
Between the Cost of Salt and the Cost 
of Power at a Given Locality, and the 
Resulting Cost of Electrical Bleaching 
Liquid Produced,’ Dr. W. H. Walker; 
“A Relative Decimal Index for Electro- 
chemical Interests,’ Adolph L. Voege; 
“Notes on the Industrial Electrolysis of 
Water,” Mr. W. S. Landis. 

On Friday afternoon, at two o’clock, a 
visit will be made to the navy yard, where 
arrangements have been made for the 
members of the society to see the opera- 
tion of shrinking a jacket on a modern 
gun. There will also be visits to the 
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laboratories of the Bureau of Chemistry, 
Bureau of Standards, ete. 

On Friday evening, at eight o’clock, 
there will be a subscription banquet at 
the Shoreham. 

At nine o’clock Saturday morning there 
will be reading and discussion of the 
following papers: “A Contribution to the 
Study of the Electric Arc,’ Dr. William 
S. Weedom; “Electric Smelting Experi- 
ments for the Manufacture of Ferro- 
Nickel from Pyrrhotite,’? Mr. Ernst A. 
Sjostedt; “Some Experiences in Copper 
Precipitation,” Hermann Poole; “The Re- 
lation of the Alternating Current to Os- 
motic Pressure,’ W. H. Davis; “Some 
Phenomena Observed in Connection with 
the Use of a Coprer Voltameter,” Isaac 
Adams and Barry MacNutt. 

Saturday afternoon, at two o’clock, a 
visit will be made to the Bureau of En- 
graving and Printing, where special guides 
will be furnished. ‘There will also be a 
complimentary excursion by boat to Mount 
Vernon. 


The Place of Research in National 
Development.' 

In American institutions of learning 
one hears, of late years, much talk con- 
cerning research and the need for its ex- 
istence; and in response to this general 
sentiment there has developed a series of 
graduate schools in all our principal uni- 
versities. It is not overstating the matter 
to say that in most respects these gradu- 
ate schools, which now contain between 
six and seven thousand students, do not 
indicate any such increase in research work 
and in the growth of the research spirit 
as their numbers might imply. I am not 
sure that there has resulted even any defi- 
nite idea as to what research is; and I am 
inclined to believe that the fundamental 
question itself, what constitutes research 
and what is the spirit which must exist 
in an individual and in an institution in 
order that research may flourish, is one 
to which American institutions need to 
devote themselves. Without going into a 
discussion of what research is, it is worth 
while to point out some of the difficulties 
which lie in the wav of the development 
of research in our institutions, and which 
make it even yet a question of doubt 
whether our universities will ever become 
as efficient centres of research as those of 
some other countries. 

The fundamental distinction which one 
finds in comparing our institutions with 
those of Europe is to be found in the 
difference between our elementary instruc- 
tion and that given in our higher schools, 


1Excerpt from annual report of President Henry S. 
Pritchett of the Massachusetts Institute of Technology. 
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universities and technical schools. 
education of the European boy in the 
school which leads up to the university or 
to the technical school is simpler and more 
thorough, so that, when he comes into 
the technical school or the university, he 
is a better grounded man in the funda- 
mentals of education, and he enters into 
an institution where, in virtue of this 
fact, the entire method and spirit are 
changed. 

No one who has not been a teacher can 
realize how enormous is the burden thus 
lifted from the shoulders of the faculty 
and student alike. In the Institute of 
Technology practically one-eighth of the 
whole school year is given up to formal 
examinations. Under our system of in- 
struction the faculty is tryine to carry 
through the courses a considerable propor- 
tion of men who are either incompetent 
or who do not care for the work. Ameri- 
can institutions are almost the only ones 
in any country which undertake to force 
into the mind of an adult man a course 
of instruction which he does not care to 
have. The great activity in research in 
European institutions is due, first of all, 
to the spirit now alive there, which makes 
research a test of a man’s success and of 
his efficiency; but it is due, to no small 
degree, to the fact that European teachers 
are relieved of this enormous burden which 
American teachers have upon their should- 
ers. 

Looking at the German institutions, one 
feels that as research institutions they hare 
great advantages over ours in these three 
respects. First, because research itself is 
a part of the ideal of the professor’s life, 
and the spirit of research a part, and the 
most vita] part, of the educational spirit. 
Secondly, their freedom from the burden 
of instruction which our teachers bear, and 
the opportunity thus afforded to give free 
play to the research effort. Finally, the 
fixity of place and the guarantee of a 
retiring salary, which removes the ever- 
present problem of support in old age. 

How important is the development of 
the research spirit as a part of national 
progress we are only just beginning to 
realize. We may confidently sav that it 
will count more and more in the future 
in this national progress, and the problem 
of developing it wisely and of turning 
it to the solution, not alone of theoretical 
questions, but of practical questions of 
national life, is becoming each decade a 
more real question for civilized nations. 
In America we have still the intellectual] 
habits of a pioneer people. The Ameri- 
can is energetic, resourceful and super- 
ficial. He can make a little knowledge 
go farther than the citizen of any other 
country. Resourcefulness and nervous 
energy were great factors in the pioneer 
days, and they are great factors still; 
but they become relatively less effective 
ag civilization advances. 


The 
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LOFT BUILDINGS—ELECTRIC POWER 
DESIRABLE. 


BY E. R. KNOWLES, E. E. 


The enormous growth of large cities 
and the concentration therein of all man- 
ner of industries have made the problem 
of existence a serious one for the small 
business man. 

The large combinations of capital can 
very well take care of themselves, but what 
of the little fellow, who in some way must 
make a living or starve? 

Take, for example, the small manufac- 
turer, generally of some specialty, whose 
business depends almost entirely on a cer- 
tain clientage or class of customers, all 
located in the city and in fairly close 
proximity to him, and with whom he 
must keep in close touch or lose their 
business. 

The small amount of working space 
and limited amount of power which he 
requires are usually difficult of attainment 
in the locality in which he desires to be 
located. City rents are high and power 
costly and he can not take advantage of 
the cheaper and more commodious quar- 
ters obtainable outside the city limits. He 
must be in the city, close to his customers 
or quit—out of sight out of mind. 

These being the conditions, we find the 
large cities filled with small industries, 
packed closely together, in all sorts of 
buildings and in all manner of out of 
the way places; generally in cramped quar- 
ters, poorly equipped with the proper 
amount of light, heat, ventilation and 
power, and working under the most ad- 
verse conditions, and yet with all that, 
managing to get along and even in many 
instances prospering and making more 
than a living. 

The great difficulty for them is to ob- 
tain sufficient space, properly lighted, 
heated and ventilated, with a sufficiency 
of power and at a reasonable cost. The 
demand for such quarters is largely in 
excess of the supply and the rates are 
consequently high. 

To meet these conditions the modern 
loft building has been gradually coming 
into existence, and is a growth of the 
necessities of the times. 

As the modern office building has had 
its growth and has reached its maximum 
of development, providing sinall business 
men as well as large ones with good room, 
well lighted, ventilated and heated, with 
satisfactory elevator service and all other 
requirements for satisfactory business con- 
ditions and at costs which are within the 
reach of the smallest operator, so the mod- 
ern loft building is beginning to come 
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to the front, and to offer good and sat- 
isfactory conditions for the small manu- 
facturer and at reasonable costs. 

Heretofore all manner of business, both 
commercial and manufacturing, has been 
carried on in the same building, but now 
the tendency is to differentiate and to 
have office buildings for commercial pur- 
poses and loft buildings for manufactur- 
ing purposes, confining the different 
classes to its particular tvpe of building, 
and even in some instances going further 
and having only one particular kind of 
industry in the building to the exclusion 
of all others. 

The question will very naturally be 
asked, What is a loft building, and what 
is it that distinguishes it from other 
buildings ? 

By loft building is meant a building 
consisting of a number of floors or lofts, 
each floor capable of subdivision and used 
exclusively for manufacturing purposes, 
the whole building being so arranged that 
a number of tenants can occupy it at the 
same time, each having such floor space 
as he may require and each carrying on 
his special line of work independently of 
the others. Such buildings are usually 
provided with motive power on each floor, 
are heated and lighted, are provided with 
passenger and freight elevators and with 
such other accessories as are ordinarily 
necessary for the class of work and tenants 
which occupy them, the most distinguish- 
ing feature being the motive power sup- 
plied to all parts of the building. 

Each tenant leases that portion of the 
building which he occupies, a certain 
amount of power and light being included 
in the lease, the heating, lighting of the 
public halls, ventilating and elevator 
service being furnished by the owner of 
the building. 

The loft building, like the office build- 
ing, is a matter of evolution and gradual 
growth, and while the major portion of 
such loft buildings as are in use at the 
present time are so only in name, falling 
far short of the requirements in many 
particulars, progress has been steadily 
made, and the more modern buildings and 
those recently built or under construction 
are fully up to the requirements for such 
buildings. 


The main requirements for an up-to- 


date loft building are: 

That it should be substantial and rigid 
in its framing, flooring and general make- 
up, so as to carry the weights of machinery 
and merchandise which may be placed in 
it without danger and also to withstand 
the shocks and vibrations due to machin- 
ery when in operation, 
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That it should be as near fireproof as 
it is possible to construct it and furnished 
with all safety requirements, such as fire 
escapes, fire hose, sprinkler systems, fire 
doors, double stairways enclosed in fire- 
proof shafts, and all other devices neces- 
sarv for the safety and protection of the 
tenants and property in case of fire oc- 
curring within the building. 

That it should be extra well lighted, 
well heated and ventilated and provided 
with ample power of a character most 
easily subdivided according to the wants 
of the tenants, the power plant being lo- 
cated in the building and at all times 
under the control of the owner. 

That the floors should be arranged for 
easy subdivision by partitions and clear 
from columns or posts, so as to give as 
great freedom as possible in the placing 
of machinery; the ceilings of the rooms 
should not be too high or too low, and 
should be provided with satisfactory 
means for attaching shafting thereto. 

That it should be dry, well drained and 
plumbed in the best and most approved 
manner, and furnished with ample water 
and gas supplies; a live steam supply 
should also be provided for. 

That its halls and stairways should be 
ample in size and well lighted; its door- 
ways and entrances of large size, so as to 
afford easy means for the taking in and 
out of freight, machinery and other ma- 
terials, and its  toilet-closet facilities 
should be well arranged and amply large 
and suited to the character of the build- 
ing and its uses. 

That the elevators, both passenger and 
freight, should be of the best make and of 
full capacity for the uses to which they 
are to be put. 

That the interior finish of the building 
should be plain and substantial and the 
coloring and painting light in character, 
no fancy work or.ornamentation being 
necessary, everything being subordinated 
to the one idea of making the building 
as complete and serviceable as possible for 
the purposes for which it is to be used. 

To operate such a building with maxi- 
mum economy and a minimum cost for 
repairs and renewals, all of the apparatus 
and materials used should be of the best 
and most approved makes and installed 
in the latest and best manner. The first 
cost may be a little higher than the aver- 
age, but the economical results attained 
will more than pay for the increased first 
cost. 

The question of the kind and source 
of power to be used is a most important 
one. Modern usage and experience show 
that it should unquestionably be elec- 
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trical in character, as this form of power 
lends itself most readily to any desired 
subdivision and distribution with a mini- 
mum loss in transmission and trans- 
formation. By its use all of the lights as 
well as the machinery in the building can 
be operated, one common source of power 
only being required, and it is the only 
form of power which can at all times be 
easily and accurately measured and paid 
for by the consumer according to the 
amount used. In addition it 1s safe, sure, 
steady and certain in its action, most 
easily and readilv controlled, and can be 
most economically generated. 

As to the question of whether the build- 
ing should be provided with its own 
boiler-engine-generator plant or should 
take its source of supply of electric cur- 
rent from the street service of a central 
electric station? experience shows that 
the isolated plant installed in the build- 
ing and controlled by the building is the 
most economical and satisfactory in every 
way; with a properly installed plant the 
electric current can be generated at a less 
cost than it can be supplied from the cen- 
tral station, and it can be furnished to the 
tenants, even in small quantities, at much 
better figures than can be given by the 
central station service. 

In addition, the large steam and hot 
water supplies and the heating of the 
building can be economically taken care of 
by the isolated plant, the exhaust steam 
from the engines being used for heating 
purposes. 

The demand for buildings of this char- 
acter is great and increasingly so, as they 
fill the requirements of the small manu- 
facturer in the best and most satisfactory 
manner and at a reasonable cost to him. 

The returns on the investment in such 
buildings are also large, much larger, as 
actual data on this subject show, than 
any other similar building investment, 
and it would seem as though this was a 
direction in which capitalists looking for 
a sure and profitable investment could 
operate to the very best advantage. 


The Automobile as an Auxiliary for 
the Railroad. 

The Great Western Railroad Company, 
of England, has established a regular 
service of automobiles between Slough sta- 
tion and Beaconsfield. The distance is 
about eight miles, the trip taking about 
one hour. The vehicles have a seating ca- 
pacity for sixteen and accommodations for 
carrying baggage. They are equipped 
with a twenty-horse-power four-cylinder 
gasoline engine, and easily mount hills 
upon the road, though one of them has a 
grade of about six per cent. 
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The Annual Report of the American 
Telephone and Telegraph 
Company. 

The annual report of the directors of 
the American Telephone and Telegraph 
Company to the stockholders, for the year 
ending December 31, 1903, has been pub- 
lished. This is signed by the president, 
Mr. Frederick P. Fish, and shows a most 
satisfactory condition of affairs. 

The results of the business for the year 
1903, as shown by the treasurer’s state- 
ment appended, were as follows: 


GIOSS revenue .........0. cece cee ccc eeee 816.545.632.390 


Expenses, including interest and taxes.... 5.980.967,30 
Net reyenle s fegsdch4 2. Giktecssabawes Snes 10.564.65.09 
Dividends paid.......ssesoassensoseersererre 8619 150.75 
Carried to reserve ...... cc ccc esse cecesceecees T28 139.97 
Carried to Surplus ......... 0 cece cece ence ee 1,217 374.37 


The following were the corresponding 
figures for the year 1902: 


2 2 SS 


5.442.185. 14 


Net TOCOINIC ccoetiscivitctessaiwn sereno PBS QT219 
Dividends AAs dees Hoek sesrsesosoesoeso 6.584.403. 75 
Carried to reserve co... ccc cee eee. wee DM GT 
Carried to surplus ........ cece cece eee e eee T2821. 73 


The net output of telephones during the 
year 1903 was 629,197, making the total 
number in the hands of licensees 3,779,- 
O17. 

The number of exchange stations at the 
end of the year was 1,525,167, an increase 
of 247,184. 

The total mileage of wire for exchange 
and toll service was 3,958,891 miles, of 
which 677,229 miles were added during 
the year. 

Including the traffic over the long-dis- 
tance lines, the daily average of toll con- 
nections was about 258,000, and of ex- 
change connections about 9,876,000, as 
against corresponding figures in 1902 of 
239,700 and 9,323,000: the total daily 
average for 1903 of connections both toll 
and exchange reaching 10,134,000, or at 
the rate of about 3,263,000,000 per year. 

The total amount added to construction 
and real estate by all the companies con- 
stituting the system in the United States, 
during the year 1903, was: 


For exchangeS..... ess. cece cee ee eecceeccns $2.1.060,900 
Eor Coll Hnes cere eae oaoa INN e fara eesane RAG (NO 
For land and buildings........s.esseesessessso 2.441.800 

$35,368,700 


The amount added in 1900 was $31,- 
619,100; in 1901, $31,005,400; and in 
1902, $37,336,500. 

The expenditure by the company in 
1903 for the construction, equipment and 
supplies required for its long-distance 
lines was $4,365,614, making the total 
investment in long-distance lines and 
equipment up to the close of the year 
$26,861,805. 

President Fish calls attention to the 
development and course of the business 
during the vear, which has been satis- 
factory, the returns, aa indicated by the 
figures given, clearly meeting all reason- 
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able expectations. In view of the general 
business conditions of the country, the 
increase in the number of subscribers and 
in the amount of telephone business done 
shows that the efforts of the company and 
of the companies associated with it to 
give a service of substantial value have 
been appreciated by the public. The in- 
crease in gross and net revenue and in 
the amount carried to reserve and surplus 
after the payment of interest and divi- 
dends is a satisfactory indication that 
the investment that has been made, and 
should be made from year to year to build 
up a comprehensive telephone system that 
is adequate to the needs of the community, 
will receive a proper return. 

The necessity for developing and ex- 
tending the facilities of the company, to 
meet the demands of the public through- 
out the United States, has been recog- 
nized and asserted in previous reports. 
The history of each year emphasizes the 
soundness of this policy. Not only have 
the specific returns from such extensions 
proved to be adequate, but the strength 
and earning capacity of the company in 
all parts of the country are definitely in- 
creased by such development. 

Attention is called to the intelligent 
effort which each of the companies is 
making toward the improvement of serv- 
ice. Operating methods are being per- 
fected and every effort being made to 
hetter the apparatus and traffic conditions 
in general. 

Mr. Fish also emphasized the fact that 
many of the competing telephone compa- 
nies were beginning to realize that the 
rates adopted by them were too low, and 
were seeking to raise these rates. This 
movement, begun onlv a short time ago, 
has been continued with force during 
1903. The competing companies in al- 
most every city of any size in which they 
have established exchanges have found 
that the cost of doing the business was 
far greater than was anticipated. 

The matter of maintenance and depre- 
ciation is constantly before the eves of 
the companies. The system of accounts, 
which is practically uniform for all the 
Bell organizations, forces them fairly to 
face this expense from month to month 


and from year to year. Before there is anv . 


question of profits, each company recog- 
nizes the necessity of reserving from its 
earnings such amounts as its experience 
has shown to be adequate to keep its prop- 
erty in repair, and replace it when worn 
out or destroyed. 

The suit of the Western Union Tele- 
graph Company against the American 
Bell Telephone and Telegraph Company, 
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which has been pending since the vear 
1884, and which was decided in favor of 
the American company by Judge Lowell, 
sitting as master, and by Judge Colt in 
the Circuit Court of the United States, 
has been decided adversely to the Ameri- 
can company by the United States Cir- 
cuit Court of Appeals for the First Cir- 
cuit. The decision is to the effect that, 
under a technical reading of the contract 
made by the predecessor of the telephone 
company with the Western Union Tele- 
graph Company and its associated compa- 
nies in the year 1879, the telephone com- 
pany might have to account to the West- 
ern Union company for a certain percent- 
age of some of the stocks and bonds which 
it received from its licensee companies 


prior to 1896, when the contract expired. 


Every effort will be made to secure a re- 
vision of the decision of the Court of Ap- 
peals. The matter has been referred to 
a master, who will report as to the 
amount, if any, which the telephone com- 
pany should pay to the Western Union 
Telegraph Company under the decision 
of the Court of Appeals, and his report, 
when made, will be subject to revision 
by the courts. It is stated that even if 
there should be any ultimate recovery 
against the telephone company, the 
amount will not be relatively large—cer- 
tainly not enough to impose any appre- 
ciable burden on the company. 

The report concludes with an expres- 
sion from the directors of their appre- 
ciation of the zeal and intelligence with 
which the employés of the American Tele- 
phone and Telegraph Company and the 
officers and employés of the operating 
companies are cooperating to bring about 
the best results in the business. There is 
an excellent spirit throughout the or- 
ganization, and everywhere a harmony 
of effort and aspiration which is most 
satisfactory. The ledger balances and 
comparative statement of earnings and 
expenses follow: 

LEDGER BALANCES, DECEMBER 31, 1903. 


DEBTORS. 
Construction, equipment 


and supplies............ $26.876,805 .50 
Telephones ............... 6.787, 180.75 
Real estate........ ee 2,000,749, 21 
Stocks aud Bonds........ 180,678, 449. 28 
Patent account........... 173,864.35 
Machinery and tools...... 4R.126. 58 
Cash and deposits ....... 18.319,533. 18 
Bills and accounts re- 

ceivable ............ 2. 22,397 407 .09 
American Bell Telephone 

Company .......... c... 22,110,400. 00 

CREDITORS. 

Capital stock.......... -.. $154,179.300.00 
Capital stock instalments 1,972.88. 00 
BUrplUS...essseosssoresees 4.710.641.860 
Bonds cavsivteseusedass 28.000.000.00 
Reserves...... sevens TWI20TR 7 
1 Accounts payable....... RUB 1 R497 
Contingent.............05- 18.615.210.25 


S2A.3KI,BH.RO $224.3A1,524.R9 


10f this amount. $2,859,050.25 is for the dividends 
yable January 15, 194, to stockholders of record 
ecember 31, 1903. 
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COMPARATIVE STATEMENT OF EARNINGS 
AND EXPENSES. 


EARNINGS. 
1902. 1903. 

Dividends..............c008- $6.023, 523.20 7 802.833 . 68 
Rental of instruments...... 22090 378 52 3.047 088 35 
Telephone traffic............ 4.1900, 708 59 4, S&K.1G8 44 
Real estate... .. ccc c ee cece ee 56,030.54 73,332.15 
Interest......sessesssosesses 698,816. IR 784.219.902 
$13,277 457.38  $16.545.6382.39 

EXPENSES. 
Expenses of administration $6427.30 S02. 207 .B4 
Legal expenses.........000. $24,645.57 05 564.60 
Interest and taxes,......... LATO ST. 1.3.60). 08 
Telephone trate........... 2,851,761. 2% 2 RU G24. TR 
85,442,185. 14 $5,080,967 . 30 
Net revenue,...........008- S7.835,272.19 $10,564,665 .09 
Dividends paid.............. 6,584,403 .75 BOTY LSU. TS 
Balance........csescesess $1,250,868 .44 $1,{45,514.34 
Carried to reserves......... RSN 245.71 $728,139.07 
Carried to surplus.......... T28,621.73 1,217,374 .37 
$1.250,868.44  $1,145.514.34 


The officers of the American Telephone 
and Telegraph Company are Frederick P. 
Fish, president; Edward J. Hall, Thomas 
Sherwin and C. Jay French, vice-presi- 
dents; William R. Driver, treasurer; 
Charles Eustis Hubbard, secretary. 

The directors of the company are as 
follows: 

Charles W. Amory, George F. Baker, 
Francis Blake, Charles P. Bowditch, 
George L. Bradley, Alexander Cochrane, 
T. Jefferson Coolidge, Jr., W. Murray 
Crane, Frederick P. Fish, J. Malcolm 
Forbes, Henry S. Howe, Charles Eustis 
Hubbard,’ Charles E. Perkins, Thomas 
Sanders, Nathaniel Thayer, Theodore N. 
Vail, John I. Waterbury, Moses Williams. 
—~ 
The New General Manager of the 

Chesapeake & Potomac Tele- 
phone Company. 

Mr. Frank H. Bethell has been elected 
general manager of the Chesapeake & 
Potomae Telephone Comnany, with head- 
quarters at Washington, D. C. 

Mr. Bethell will take up his new dutics 
on April 1. Until his election he was con- 
tract agent for the New York Telephone 
Company. In this position he has been 
remarkably successful, having increased 
the number of subscribers during his three 
vears of management from 70,000 to 110.- 
O00, 

There has never been a more persistent 
advocate of the value of attractive adver- 
tising In securing new subscribers than 
Mr. Bethell. He made this a feature of 
the business of increasing the list of tele- 
phone subscribers, and made a study of 
presenting the multitudinous uses to which 
the telephone is adapted in a thoroughly 
convincing way. 

The Chesapeake & Potomac is a well- 
established system and it is noted 
for enterprise and resourcefulness. The 
quick recovery and restoration of the Bal- 
timore situation after the recent fire is 
an evidence of the spirit which pervades 
the organization. Mr. Bethell is eminent- 
ly fitted for his new place, which will 
doubtless prove as congenial and success- 


ful as that from which he has now re- 
tired. 


— m 
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A RESUME OF OUR KNOWLEDGE OF 
THE PHYSICAL PROPERTIES OF 
CURRENT-BEARING MATTER.’ 


BY DR. PAUL R. HEYL. 


-e 


Any present or future hypothesis as to 
the nature of electricity or of electric con- 
duction in matter must show itself ca- 
pable of accounting not only for all the 
changes which a current produces in the 
matter which conducts it, but also for its 
failure to produce any alteration, where 
such is the case. It therefore becomes of 
interest to see what changes are produced 
in current-bearing matter, and in what 
respects the conductor remains unaltered. 
From this survey it is necessary to omit 
all reference to current-bearing gases, 
though much has been learned from the 
study of the phenomena they present, 
and, for brevity’s sake, to confine our- 
selves to the probably less familiar casce 
of conductors and electrolytes. 

We shall treat first of the length of a 
current-bearing conductor. The question 
whether there is any such change of length 
unaccompanied by a corresponding change 
in the cross-section has been considered 
hy several persons. It will be seen at 
once that to distinguish such an effect in 
the presence of the general expansion in 
all directions due to the heating effect 
ot the current is a problem of no little 
difficulty. 

Edlund? heated wires by a current 
until they had reached a definite clonga- 
tion, and estimated their temperature by 
means of their resistance. Ie found that 
the calculated temperature was not as 
great as it should have been to produce 
the given expansion, and concluded that 
there was a small elongation due to the 
current. His method required an accurate 
knowledge of the thermal coefficients of 
expansion and resistance, and his results 
were not accepted as conclusive, for the 
question was soon attacked anew by 
Streintz.4 This experimenter brought his 
wires to a definite temperature both with 
and without a current, and compared the 
relative elongations. To effect this pur- 
pose he gave his wires a thin coating of 
stearin, heated them by a current, and 
noted the elongation at the instant when 
the stearin melted. To heat the wire 
without a current he enclosed it in a 
glass tube fitted with corks at the ends 
which served as an air-jacket. This tube 
was contained in a larger tube, and the 
space between them filled with stearin. 
A third tube enclosed the whole, and be- 


! Reprinted from the Journal of the Franklin Insti- 
tute, Philadelphia, March, 1904. 


2 Pogg. Ann., 129, p. 15, 1866; and Ibid, 181, p. 337, 1867 
3 Pogg. Ann., 150, p. 868, 1873. 
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tween the outer and middle tubes there 
circulated a stream of hot water by which 
the stearin jacket could be kept at its 
melting point. He made thirteen experi- 
ments, and in twelve cases there seemed 
to be a slight expansion due to the cur- 
rent, while in one case there was an ap- 
parent shortening. 

Exnert also experimented on this ques- 
tion. He cooled the lower half of his 
wire by passing it through a glass tube 
full of water, and heated the cooled and 
the uncooled halves alternately by a cur- 
rent. He found that the elongation of 
the cooled half was only one or two per 
cent of that of the uncooled half; but 
since the stationary water-jacket and the 
wire it contains must both rise slightly in 
‘emperature when a current passes through 
the wire, this result was not -conclusive. 

The question was finally settled by 
Blondlot,2 who by a most ingenious device 
succeeded in distinguishing between the 
thermal expansion and the suggested 
elongation due to the current. If a con- 
ducting sheet elongates, he says, with- 
out undergoing any corresponding in- 
crease in cross-section, any figure drawn 
on the surface of such a conductor will 
be distonted; and, in particular, an angle 
across Which the current runs will suffer 
an increase in its magnitude. Blondlot 
used a brass ribbon thoroughly annealed. 
If such a ribbon be folded once over and 
once under, as in Fig. 1, anv elongation 
due to the current will increase the angle 
ABC and cause the ends D, E to separ- 
ate. This effect may be multiphed to 
any desired extent by folding the long 
end E over and D under, repeatedly, un- 
til they are again parallel as in Fig. 2, 
giving an arrangement which,when slight- 
ly pulled out, mav be approximately de- 
scribed as a sort of four-sided screw 
propeller. If the reader will fold a strip 
of stiff paper in this manner he will find 
a series of angles so joined that if each 
suffers a slight increase the effect is cumu- 
lative, and there is a twist in the whole 
spiral. Blondlot folded his ribbon into 
200 such angles, arranged it in a vertical 
position with one end soldered to a con- 
ducting support and the lower end dip- 
ping into mercury. A small mirror was 
affixed to the lower part. By observing 
from a distance the image of a scale re- 
flected in this mirror the smallest twist 
could be detected. He used a current 
density of 370 amperes per square centi- 
metre, and found that when the ribbon 
was carefully annealed there was no per- 


1 Nature, 13, p. 452: also Wiedemann, Lehre von der 
Electricitat, eal, ii, p. 400, where further references to 
original papers are given. 

2 Comptes Rendus, 87, p. 206, 1878. 
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ceptible twist. He says he could have de- 
tected an elongation of 0.00025 milli- 
metre. He does not state the length of 
his ribbon, but from the fact that he was 
able to fold it 200 times it must have 
been in the neighborhood of a metre long. 
Imperfect annealing or poor soldering of 
the upper contact produced a slow twiat 
in the wire which disappeared slowly 
when the current was stopped. This was 
evidently due to unequal heating, and 
serves to show the extreme delicacy of 
the method. The existence of an elonga- 
tion or contraction unaccompanied by a 
proportional change in cross-section thus 
seems to be definitely disproved. The 
question of a change in volume by ex- 
pansion in all directions, or (what amounts 
tu the same thing) a change in the ther- 
mal coefficient of expansion due to the cur- 
rent, is left still open. 

We shall next consider the elasticity 
of a current-bearing conductor. Wert- 
heim! tested this in two ways, by Young’s 


Fie. 1.—FoLpED METAL RIBBON IN TESTS 
FOR ELONGATION. 


modulus, and by the note produced by a 
vibrating wire, and found apparently a 
gmall diminution in the elasticity. He 
seems to have taken no precautions to 
eliminate or allow for the heating effect 
of the current other than remarking that 
the fall in pitch in the case of the vibra- 
ting wire could not have been caused by 
the heating, else the note would have 
risen slowly when the current was stop- 
ped, whereas it rose rapidly. A sample 
result on a vibrating wire is this: a cop- 
per wire, diameter 0.59 millimetre, gave 
1,058 vibrations per second without a 
current, and 1,041 with a current of 7.8 
units. Later investigations have shown 
that Wertheim’s results are undoubtedly 
untrustworthy. 

Streintz? experimented on the modulus 
of torsion, using stearin-covered wires, as 
in his length experiments. He found the 
time of vibration to be the same, whether 
the wire was healed with or without a 
current. He supposed at that time, from 


1 Ann. de Chim. et de Phys., 1844 [3], 12, p. 610. 
2 Progg. Ann., 150, p. 368, 1873. 
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his length experiments, that allowance 
must be made for the current elongation, 
which would show a small change in the 
modulus; but as it is now known that no 
such elongation exists, his results are 
really negative. 

Mary C. Noyes! investigated Young’s 
modulus. At first she thought that there 
was an irregular effect, varying with the 
history of the wire, such ‘as the number 
of times it had been heated ov had car- 
ried a current. In her second paper she 
adopted the method of measuring the 
temperature of the wire by its elongation. 
Apparently unaware of Blondlot’s results, 
she remarks that some experimenters have 
found small changes in length due to the 
current, but that these were negligible. 
Measuring on this basis, which is probably 
entirely accurate, she found no percepti- 
ble effect on Young’s modulus other than 
that due to the accompanying heating 
effect of the current. 

The next property to be considered is 
cohesion. Peltier? sent currents through 
wires of copper and iron for from four 
to nineteen and one-quarter days, after- 
ward breaking them while no current was 
passing. It appeared as if copper was 
weakened by this treatment and iron 
strengthened. There are several objec- 
tions to be urged in this connection, chief- 
ly the long continued thermal effect, and 
the fact that pieces of wire cut from the 
same spool may vary several per cent in 
tensile strength. The latter difficulty can 
be eliminated only by a large number of 
systematic observations. 

Wertheim? broke wires while the cur- 
rent was passing, and found that gold 
was apparently weakened about forty per 
cent. He seems to have broken one such 
wire with the current and one without it. 
In a few experiments on iron and steel 
he found changes sometimes one way and 
sometimes the other, of the order of two 
to ten per cent. 

The present writer has some experi- 
ments on this question in progress. They 
are not yet ready for publication; but, 
so far as he has yet gone, his results are 
negative. 

It has always been assumed, without 
any definite experimental evidence, that 
the weight of a current-bearing con- 
ductor is unaltered. The writer suggests 
that this is hardly scientific, but savors 
rather of the older deductive philosophy. 
Faraday thought it worth while to test 
the question, but he was led in the course 
of his experiment to a new discovery, 


—_— 


' Physical Review, 2, p. 277, 1885, and 8, p. 432, 1896. 
2 Comptes Rendus, 20, p. 62, 1845. 
3 Ann de Chim. et de F hye., 1844 [8}, 12, p. 610. 
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and never pushed his work to a definite 
conclusion. This will be referred to later. 
But while there seems to be no direct ex- 
perimental evidence on this point, there 
is indirect evidence to show that there is 
no change in weight (at least, in copper 
wires) to the extent of about one part in 
1,000. This evidence is furnished by work 
that has been done with the current bal- 
ance. 

It is interesting to notice that the first 
person to use a current balance (Cazin in 
1864)1 seems never to have thought that 
there was a possibility of the weight al- 
tering when a current passed, as his origi- 
nal paper is silent on this point. In this 
he was followed by greater names (Joule, 
Helmholtz). That this question was con- 
sidered by Faraday, even if he reached no 
conclusion, serves only to add to his repu- 
tation as an exponent of inductive methods 
in science. 

Probably the best work on the current 
balance is that of Lord Ravleigh and Mrs. 
Sidgwick on the electrochemical equiva- 
lent of silver.? Their value for this con- 
stant is 0.00111794. Fr. and W. Kohl- 
rausch? determined the same, measuring 
the current against the earth’s field by 
an accurate tangent galvanometer. Their 
value is 0.0011183. Patterson and Guthe4 
measured the current against torsion, de- 
termining the latter by time of swing 
and calculated moment of inertia. Their 
value is 0.0011192. The close agreement 
of the first of these figures with the two 
others shows that no serious error could 
have been introduced by the assumption 
that the weight of a current-bearing con- 
ductor remains unaltered. In pronounc- 
ing thia effect negative it must be borne 
in mind that the current density in the 
coils of the current balance must be quite 
small, in order that thermal diaturbances 
may be avoided. It would be an interest- 
ing though difficult research to determine 
what effect, if any, a heavy current has on 
the weight of the conductor. Any one 
contemplating such a research will find a 
useful suggestion on the weighing of hot 
bodies in a paper by the present writer in 
the Journal of the Franklin Institute for 
May, 1898. 

Let us next consider the electrical re- 
sistance of a conductor. As the question 
of there being any resistance when there 
is no current flowing is rather a meta- 
physical one it will not be discussed here, 
but we shall limit ourselves to the effect 


1 Ann. de Chem. et de Phys., 1884 [4]. 1, p. 257. 


2 Phil. Trans. [2], 411, 1884; and Proc. Royal Soc., 87, 
144, 1884. Also Rayleigh's Collected Papers. 


3 Wied. Annalen, 27, 1, 1886. 
4 Physical Review, 7, p. 257, 1898. 
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produced on the resistance when the cur- 

rent changes from a vanishingly small 

magnitude to a very great one. The ques- 

tion may be put in this way: is Ohm’s 
E 

law accurate, or is the ratio — not a con- 


C 

stant, but a function of the current? 
Schuster, in England, believed that some 
results of his with a sine inductor pointed 
to the conclusion that Ohm’s law was in- 
accurate, and the British association ap- 
pointed a committee, of which Maxwell 
was a member, to test the question. Their 
report! describes two methods of experi- 
menting, the theory of which is due to 
Maxwell, while the actual experiments 
were performed by Chrystal. In the first 
method five coils of nearly equal resistance 
(about thirty ohms) were employed. Their 
ratios were carefully measured, and it was 
found that this could be done to about 
one part in 4,000,000. If two of these 
coils be balanced against each other in a 
Wheatstone’s bridge, the coils occupying 
the two lower sides of a quadrilateral dia- 
gram, the current strength in the coils 
will be equal when there is no current 
through the galvanometer. Now replace 
one of these coils by a set of four, ar- 
ranged two in series and two in parallel, 
and when no current flows through the 
galvanometer the current strength in each 
coil of this set will be one-half that in 
the single coil in the other arm of the 
bridge. Consequently, if the resistance 
be a function of the current strength, the 
single coil will not balance the set of four. 
In carrying out this method it seemed that 
there was a falling off in the resistance of 
about one part in 200,000 when the cur- 
rent was doubled in strength; but a large 
part of this was afterward found to be due 
to defective insulation. As for the rest, 
the results of the second method make it 
certain that it must be attributed to some 
unrecognized error of experiment. 

The theory of the second method is de- 
veloped mathematically by Maxwell in the 
“report” already referred to. He shows 
that if there be two conductors of the 
same material and different cross-sections 
arranged in series and carrying the same 
current, any departure from Ohm’s law 
will be greatest in the conductor of smaller 
section, and if their resistances be equal 
for small currents they will not be equal 
for large ones. The ratio of their resist- 
ances is expressed by the following form- 
ula: 


t Bef eee (h—A)+ 


1 B. A. Report, 1876, p. 86. 
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wherein L, and L, are the lengths, A, 
and A, the sectional areas of the two 
conductors, C the current in both, and s 
the cocfficient of departure from Ohm’s 
law, which is zero if the resistance does 
not vary with the current. It will be seen 
from this formula that (neglecting some 
small higher terms) the resistances may — 
vary and their ratio remain constant, pro- 
vided their areas are the same. Consec- 
quently the two wires chosen were made 
to differ greatly in area, and their resist- 
ances were made about equal by having 
the fine one short and the coarse one long. 
These wires were joined in series as two 
arms of a Wheatstone’s bridge and a heavy 
and a weak current were sent through 
them in rapid succession (about sixty 
times a second) by means of a tuning fork. 
This served to eliminate the heating effect, 
or, rather, to keep the wires at a constant 
temperature for both currents, as the wire 
had not time to cool during the passage 
of the weak current before the heavy one 
had returned. A balance was obtained 
with this intermittent current, and the 
weak current was then reversed in direc- 
tion, the stronger remaining unaltered. 
The balance remained undisturbed. This 
could only have taken place if the resist- 
ances were independent of the current; 
for if the resistances varied no true bal- 
ance could have been obtained in the first 
place, and what appeared to be a balance 
would have been merely a stationary nee- 
dle under the influence of a rapidly alter- 
nating current, which would be converted 
into a direct (though fluctuating) current 
upon the reversal of the weak current 
before mentioned. As a result of this 
method the committee was able to state 
that when the current varied from a van- 
ishingly small value up to one ampere per 
square centimetre the resistance did not 
vary by as much as one part in a million 
million ! 

There are few laws in physics whose 
verification has been pushed as far as this. 
In this case the natural limit of the solid 
continuity of the conductor was almost 
reached, as the strong current heated the 
fine wire beyond redness. This is the 
more remarkable, as Ohm’s law was orig- 
inally entirely empirical, without any the- 
oretical reason to render it probable. 

There are two substances, mercury and 
carbon, whose specific heats are known 
not to vary appreciably when a current 1s 
passed through them. For mercury this 
follows as a corollary to the work of 
Barnes and Cooke! with the continuous 
flow electrical calorimeter. In this in- 


} Physical Review, February, 1903. 
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strument a slender thread of mercury was 
heated by the passage of a current and 
the results agree with the best results of 
earlier methods to about one part in 300.1 
For carbon the writer has shown? that 
the specific heat is not altered by one part 
_ in 450 for a current density of about 150 
amperes per square centimetre. His 
method depended on the fact that a small 
abrupt change of temperature might be 
expected if the specific heat changed sud- 
denly when the current was started or 
stopped. 

So far. all the effects of the current 
upon the properties of the conductor have 
been negative. There are a few positive 
effects. These are the well-known mag- 
netic effect discovered by Oersted and am- 
plified by Ampére; the three heating ef- 
fects known by the names of Joule, Peltier 
and Thomson, respectively, and an altera- 
tion of the surface tension of a liquid con- 
ductor discovered by Faraday.® The lat- 
ter was attempting an experiment on the 
weight of a current-hearing conductor. 
and had suspended a coil beneath a scale 
pan with one free end dipping into mer- 
cury. On starting the current the coil 
became much lighter. which Faraday 
found to be caused by the fact that~the 
mercury was not so strongly drawn up 
around the wire when a current was pass- 
ing. 

There may also be an alteration in fric- 
tion hetween two surfaces across which a 
current passes, as in Edison’s motograph 
or chalk-evlinder telephone receiver. In 
this instrument a palladium surface rests 
upon a cylinder of chalk which has been 
soaked in a solution of sodium phosphate, 
and which is kept slightly moist and con- 
tinuously rotated. When a current passes 
the palladium slips more freely over the 
chalk. An electrolytic explanation has 
been offered for this phenomenon, which 
supposes that gases developed in the solu- 
tion carried by the chalk are occluded by 
the palladium. In favor of this there is 
the well-known property possessed by pal- 
ladium for occluding hydrogen, and 
against it the fact that the instrument 
works best in the secondary circuit of an 
induction coil; also against it is the fact 
that the action is reversible, and a “moto- 
graph battery” has been constructed in 
which the friction of the palladium 
against the revolving chalk produced a 
current. 

Passing now to the properties of cur- 


t Science, July 10, 1903. 
2 Vol. clvii, No. 989. 
3 Experimental Researches, 2, p. 256. 
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rent-bearing electrolytes, it has been 
shown by Faraday! that such a liquid has 
no effect on polarized light when the latter 
passes either across the current or in the 
same line with it. The electrolytes used 
were saturated solutions of sodium sul- 
phate and lead nitrate. 

Roiti,2 Zecher? and Rayleigh4 have in- 
vestigated the speed of light in a current- 
bearing electrolyte with negative results. 
Zecher’s paper the writer has not yet seen, 
as there is no copy of it in the Philadel- 
phia libraries; but as Ravleigh remarks 
that his own work has been nushed farther 
than either of the others, it will be suffi- 
cient to consider his results. He used an 
interference method, emploving dilute sul- 
phuric acid and a current density of 0.26 
ampere per square centimetre. He showed 
that for a current density of one ampere 
per square centimetre there could be no 
effect as great as one part in 13,000,000. 
He remarks that this result could be 
pushed somewhat further if there was anv 
reason to expect an effect of that magni- 
tude; but from the fact that the speed 
of light is 3 x 10” centimetres per sec- 
ond and that the swiftest ion (hydrogen) 
urged bv a fall of potential of one volt 
per centimetre is about ten centimetres per 
hour, the light wave could hardly be ex- 
pected to know that the ions were in mo- 
tion, the ratio of the speeds being some- 
thing like one to ten million million. 

Gladstone and others have shown® that 
a current accelerates lagging chemical re- 
actions, such as the precipitation of 
potassium acid tatrate and strontium sul- 
phate; and Barus® finds that it also pro- 
motes the settling of suspended matter. 

Mills? and Boutyv8 have shown that 
metals may be electrically deposited in 
films under tension or the reverse by 
properly choosing the current strength; 
and the latter finds that in the electrolysis 
of a number of salts (CuSO,, ZnSO,, 
etc.), a current strength may be found, 
so that for greater currents the negative 
electrode is warmed, and for less cooled 
by the separation of the metals. For the 
same salts may also be found a limiting 
current strength, so that beyond it the 
separated metal exerts a pressure, and be- 
low it a pull upon that on which it is de- 
posited. Moreover, these two neutral 


1 Experimental Researches, 1, p. 285, § %1 et seq. 
2 Pogg. Ann., 150, p. 164. i 

3 Repertorium der Physik, 20. p. 151, 1884. 

4 B. A. Report, 1888, pp. 339-360. 

8 B. A. Report, 1887, p. 667; also Nature, 36, 524, 
è Bulletin U. S. Geological Survey No. 38. 

7 Proc. Roy. Sac., 26, No. 184, p. 504, 1877-78. 

8 Comptes Rendus, 2, pp. 868-870, 1881. 
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points are not identical for the same solu- 
tion. 

The present writer has shown! that 
crystals formed from a current-bearing 
electrolyte are not affected by the cur- 
rent, though they may be somewhat dis- 
torted by the accompanying heating effect 
in the liquid. | 

The foregoing seem to be all the prop- 
erties of current-bearing solids and liquids 
that have been investigated. If any 
reader can supplement this bibliography, 
the writer would consider it a favor if he 
would do so, addressing him at the Cen- 
tral High School, Philadelphia. After 
reviewing what has been done in this 
field, many interesting research problems 
are suggested. Some of this work the 
writer has under way, and it would be well 
for intending workers in this field to cor- 
respond with him in order that useless 
duplication may be avoided. 


Electrical Patents. 


An electrical water heater is the sub- 
ject of a patent recently obtained by Mr. 
Harry M. Hill, of St. Louis, Mo., who has 
assigned the same to the Hill Electrical 
Manufacturing Company, of the same 
place. In the invention electrode sup- 
ports are employed, each of which com- 
prises a base resting upon the porcelain 
base of the receptacle and having a long- 
itudinal slot in which a bolt is received, 
so that each support can be adjusted to- 
ward and away from the coacting support, 
while vertical standards, rising from the 
hase, pass through suitable openings in 
the electrode. Set-screws seated in the 
electrode engage the standards, and thus 
serve to hold the electrodes in vertically 
adjusted positions upon the standards. 
Each support is formed of a single piece 
of wire, whose free ends form the stand- 
ards, and the portion between the stand- 
ards extends at an angle to them to form 
the base. This base comprises side bars, 
each of which has one end connected to 
one of the standards, by a portion which 
is first bent outwardly to produce a guide 
projection. Between these side bars are 
intermediate bars, which are spaced from 
each other to produce the above-mentioned 
slot and are connected at their inner ends; 
1. e., the ends toward the standards, the 
outer end of each intermediate bar being 
connected to the adjacent side bar by a 
transverse connector. Conducting wires 


1 Physical Review, 15, No, 6, December, 1902. 
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forming a suitable source of electrical 
energy are connected to the binding-posts, 
and the electrode supports have their 
bases placed between the base and the set- 
nuts, the electrodes being placed upon 
the standards with the standards passing 
through the openings provided for them 
in the electrodes. Water enters the space 
between the electrodes, and being heated 
from the current passing from one to the 
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ELECTRICAL WATER HEATER. 


other thereof rises, the colder water flow- 
ing into the lower portion of the space be- 
tween the electrodes to take the place of 
the rising heated water and the circula- 
tion being thus maintained. Manifestly 
the extent to which the water is heated 
during a single passage between the elec- 
trodes is dependent upon the effective 
conducting surfaces of the electrodes. If 
the electrodes have the whole of their sur- 
faces in opposition to each other, current 
passes from one electrode to the other 
from the whole surface of each electrode 
and a relatively great amount of heat is 
imparted to a column of water flowing 
between the electrodes. If, however, one 
of the electrodes be moved across the op- 
posing face of the other to occupy the 
position in which the left-hand electrode 
is situated, the opposing or effective sur- 
faces of the electrodes are reduced, so that 
a smaller amount of heat is transmitted 
to the column of water flowing between 
the electrodes. Should one of the elec- 
trodes be moved entirely out of line with 
the other, the whole current is cut off. 
The degree of heat imparted to the water 
can therefore be regulated at will, the 
electrodes being held in their adjusted 
positions by means of the set-screws. 
Thomas A. Edison, of Llewellyn Park, 
N. J., has recently invented an improved 
process of separating ores from magnetic 
gangue. It has been heretofore proposed 
to treat the nickeliferous ores by sub- 
jecting the magnetic pyrrhotite and non- 
magnetic nickel compound to the action 
of a magnetic separator for the purpose 
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of separating the magnetic from the non- 
magnetic portions. Owing to the fact 
that with some nickeliferous ores the non- 
magnetic nickel sulphide or other nickel 
compound occurs in very small propor- 
tions admixed with practically pure pyr- 
rhotite, it is found that the ordinary mag- 
netic separation of such ores is not per- 
fect as is desirable, for the reason that 
the relatively large mass of magnetic par- 
ticles tend to form clots which coalesce 
together by magnetic induction and en- 
trap the non-magnetic particles which are 
therefore carried over into the concentrate 
or gangue with the magnetic particles. 
The same objection is present when the 
attempt is made to treat by any known 
magnetic separating process any other ore 
having a relatively large proportion of 
magnetic material, such as pyrrhotite 
carrying small proportions of copper py- 
rites. The object of the present invention 
is to provide an improved process by 
means of which a very perfect separation 
of the magnetic and non-magnetic parti- 
cles ean be effected in connection with any 
ores where the proportion of the non- 
magnetic material is very low. The proc- 
ess is as follows: the ore—composed, for 
example, of pyrrhotite and nickel sulphide 
or other compound—is first reduced by 
grinding to a condition of fineness, de- 


Process OF SEPARATING ORES FROM MAG- 
NETIC GANGUE. 


pendent to a certain extent upon the char- 
acter of the material being treated; but 
for ordinary purposes the reduction of the 
material to particles which pass through 
a screen having four meshes per linear 
millimetre will give satisfactory results. 
In any event the screening of the material 
should be carried to a sufficient degree of 
fineness as to practically isolate the mag- 
netic and non-magnetic particles. To the 
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ground material is now added a much 
larger bulk of a coarser non-magnetic ma- 
terial, preferably quartz sand. When the ` 
material being treated has been so reduced 
that the largest particles are not larger 
than one-fourth of a millimetre in diam- 
eter, the coarser material should be com- 
posed of particles about one-third of a 
millimetre in diameter. This same pro- 
portion may be observed when the mate- 
rial to be treated has been reduced to other 
conditions of fineness. The proportion of 
coarser material may vary from two to 
seven times the bulk of the latter. The 
pyrrhotite, nickel sulphide, or other nickel 
compound and added coarser material are 
intimately mixed together and passed 
through a suitable magnetic separating 
apparatus. Owing to the presence of the 
added coarser material, the magnetic par- 
ticles are separated and prevented from 
coalescing under the effect of magnetic 
induction, but are drawn directly out of 
the mass by the magnetic attraction, and 
do not entrap the non-magnetic particles, 
and in consequence practically all of the 


‘nickel, copper, or other metal or metallic 


compound is recovered in the tailings. 
These tailings, which are rejected by the 
magnetic separator, are composed of the 
non-magnetic added material, such as 
quartz sand and the nickel sulphide or 
other nickel compound or copper pyrites, 
ete. These two materials can now be 
effectively separated by screening, owing 
to their difference in size, and the quartz 
sand or other added material can be used 
over and over again in facilitating other 
separating operations. 


Massachusetts Institute of Tech- 
nology. 


The thirty-ninth annual catalogue of the 
Massachusetts Institute of Technology de- 
scribes the thirteen distinct undergraduate 
courses in engineering and science which 
are there offered. In electrical engineer- 
ing there is the usual four-year under- 
graduate course. There is also a graduate 
course of one year, leading to the degree 
of master of science, and a two-year course 
in the graduate school of engineering re- 
search which leads to the degree of doctor 
of engineering. The register of students 
shows that there are now 1,528 at the 
institute. 

The annual report of the president and 
treasurer describes the progress made 
during the past vear, and shows that a 
number of legacies and gifts have been 
received. Those devoted to electrical en- 
gineering bring the aggregate for this 
purpose up to $68,000. 
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Apparatus for the Simultaneous Detection of 
the Absorption of the « and -Rays 
of Radium. 

In this article Herr F. Pachen describes 
an apparatus for simultaneously observ- 
ing the absorption of the a and #-rays 
given off from radium. An exhausted 
glass vessel containing the radium salt 
has fused into it a spiral platinum wire. 
This is surrounded by, but separated from, 
a lead cylinder. The whole is contained 
within a glass vessel, the lead cylinder and 
the glass tube being suspended from quartz 
rods. To the platinum wire is attached 
a gold-leaf electroscope, a similar elec- 
troscope being suspended from the lead 
cylinder. In this apparatus it is noticed 
upon exhausting the vessel that each elec- 
troscope diverges, showing charges of elec- 
tricity. Upon bringing up an electrified 
glass body, the divergence of the electro- 
scope attached to the platinum wire in- 
creases, that of the other decreasing, show- 
ing that the former is positively elec- 
trified and the latter negatively. After 
standing for some time, the two diverg- 
ing leaves may come into contact, and 
the charge will be neutralized; but since 
the positive charge is greater than the 
negative, the two electroscopes will re- 
main slightly positively charged. This 
fact is also indicated by the unequal di- 
vergence of the two electroscopes, that of 
the one attached to the platinum wire be- 
ing always the greater. This is due to 
the imperfect absorption of the lead cylin- 
der.—Translated and Abstracted from 
the Physikalische Zeitschrift (Leipsic), 


March 15. 
a 


M. Blondlot’s N-Ray Experiments. 

In this communication M. R. Blondlot 
replies to those who have not been able 
to repeat his experiments. On January 
14 several distinguished French scientista 
went to Nancy and witnessed the experi- 
ments there. They saw and repeated them 
themselves, and they also determined the 
deviations of the N-rays by a prism of 
aluminum, and the focusing of them by 
an aluminum lens. They observed the 
fringes produced by gratings and New- 
ton’s rings, and photographs were also 
taken showing the effect of these rings. 
Later M. Blondlot was visited by Bec- 
querel, as well as by a number of English 
scientists, who also observed the phenome- 
na. The author does not believe that 
the effect can be attributed to heat, and 
he states that he has not published a 
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single experiment which has not been re- 
peated by several colleagues and also by 
persons not acquainted with scientific re- 
search work. He recommends that other 
physicists desirous of studying the subject 
take every precaution to eliminate disturb- 
ing influences—particularly with regard 
to heat—by interposing several layers of 
wood, aluminum and cardboard, with large 
surfaces and separated from each other 
by air. A screen of moistened cardboard 
should be interposed near to the source, 
and away from the sensitive screen. Al- 
though the actions of the N-rays require 
delicate methods to be observed, the au- 
thor has encountered only three or four 
persons out of a great number who were 
not able to detect them.—Abstracted 
from the Electrician (London), March 
11. 
a 


The Electricity Works and Destructor of the 
Metropolitan Borough of Hackney, 
England. 

A description is here given of the 
power station and refuse destructor of 
the borough of Hackney. In 1898 a re- 
port was made by a consulting engineer, 
recommending that about $1,250,000 be 
set aside as an initial outlay for estab- 
lishing an electric lighting plant. Of 
this, the sum of $110,000 was allotted to 
the installation of a refuse destructor 
capable of dealing with 38,000 tons per 
annum. The plant was completed and 
put into service in November, 1901. The 
electrical equipment presents no particu- 
lar interest. It supplies at 240 volts, 
direct current. The plant is capable of 
handling 75,000 eight-candle-power in- 
candescent lamps. The refuse destructor 
consists of twelve cells, in three groups of 
four each. The refuse is brought in in 
horse-drawn carts up inclines to the tip- 
ping floor. From here it is run down 
through chutes to the drying floor and 
then raked forward into the cells. The 
gases from each group of cells are passed 
to a water-tube boiler having 2,852 square 
feet of heating surface and rated at 10,- 
000 pounds of water per hour when fired 
by coal. Each group of four destructors 
was designed to deal with sixty tons of 
refuse per day, although they have de- 
stroyed a total of nearly 190 tons on occa- 


sion, and the average last year was 120 
They are shut down for twenty- 


tons. 
four hours on Sunday. A by-pass is pro- 
vided, enabling the gases to be carried 


directly to the chimney without passing 
under the boilers. In either case they 
pass through a whirling chamber, where 
the dust is removed. They are then 
passed through economizers. In addi- 
tion to these three boilers, the station has 
four others of the same size which burn 
coal only.—Abstracted from the Elec- 
trical Review (London), March 11. 
A 
Gas Explosions. 

Part of the work on gas explosions by 
Dugald Clerk and Grover was to deter- 
mine the effect of the products of com- 
bustion on the next explosion. Grover 
found that with mixtures of coal gas and 
air in which the volume of coal gas is less 
than one-eleventh of the whole volume, 
there is an advantage in replacing some 
of the excess air by the products of the 
previous explosion. Above one-eleventh, 
the effect of the addition of burned prod- 
ucts in small proportion is to give a very 
slight increase of pressure. A larger pro- 
portion is decidedly prejudicial to the 
maximum pressure. In this article Mr. 
L. Bairstow gives the results of a study 
of this effect which he has carried out. 
Gas of constant composition was used, 
but an ignition arrangement was em- 
ployed. In this four spark-gaps were 
caused along the axis of the experimental 
cylinder, in place of the one used by pre- 
vious experiments, With this arrangement 
a remarkable change was found when the 
volume of the gas was about 0.086 of the 
total volume of the cylinder. With the 
richest mixture—that in which the volume 
of the gas is about oneeighth of the 
whole volume—the pressure curve of the 
explosion is very sharp on each side of the 
maximum. When the amount of gas is 
about one-tenth of the maximum, the 
pressure curve shows signs of flattening, 
which is still more obvious with a rich- 
ness of about one-ninth. The curve con- 
tinues to flatten until the richness is about 
one-twentieth, when the line is nearly 
horizontal and the maximum pressure is 
but little more than the initial. In all 
cases sufficient air was admitted to burn 
the gas completely. From these curves a - 
curve showing the loss of volume after 
combustion was plotted, and it was found 
that this is practically a straight line di- 
rected toward the origin until a point is 
reached at which the combustion is in-- 
complete, when there is a sudden drop 
and the slope of the line is changed. It 
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was thought that this indicates that 
Grover’s results were due to incomplete 
combustion of the gases and that the ad- 
dition of burned products is equivalent to 
the addition of gas.—Abstracted from 
Engineering (London), March 11. 
a 
Parallel Operation of Alternators. 

When alternators are operated together 
it is necessary not only that they should 
be of the same type and give the same 
voltage at the same frequency, but that 
they should run together synchronously. 
It is also necessary that the angular ve- 
locity of the several machines should be 
fairly constant. If there is an angular 
variation in speed a cross current will 
flow between the machines, which will 
tend to bring them back into step. When 
the alternators are driven by independent 
prime movers, this action is all that is 
necessary, if the angular variation be not 
too great; but when two or more machines 
are driven from one line shaft or engine, 
readjustment can take place but slowly, 
since the relative velocities of the driving 
wheels can not be changed, and the ma- 
chines can be brought back into step only 
by causing one belt to slip. For this rea- 
son it is inadvisable usually to attempt 
to drive more than one alternator from 
the same shaft, but in some cases this 
seems to be necessary. Such an instance 
would occur when a water-wheel driving 
a mill is used also to drive a dynamo for 
lighting, and when the lighting load in- 
creases so that it becomes necessary to 
add a second machine. In this article 
Herr J. G. Köhler suggests a method for 
quickly readjusting the two machines 
driven from the same line shaft, but 
which have run out of exact synchronism. 
One of the generators is driven from a 
pulley which is slightly conical, and by 
means of a lever the belt upon this can 
be shifted so as to change the speed of 
that generator. The position of this lever 
is controlled by a small direct-current 
motor driven from the exciting circuit. 
This motor is, in turn, controlled by a 
relay which is connected in a circuit be- 
tween the corresponding poles of the two 
alternators. When these machines run 
out of synchronism, part of the cross cur- 
rent will flow through this circuit and 
will throw the relay one way or the other, 
causing the regulating motor to shift the 
belt on the conical pulley until the two 
generators are exactly in phase again. 
The relay consists of a small motor with 
a single coil oscillating armature, which, 
by means of two arms, connects the regu- 
lating motor one way or the other with 
the exciting circuit. The author shows 
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that the field of this relay is excited from 
the exciter circuit, but it is evident that 
this arrangement would not be operative. 
The field should be excited from the gen- 
erator bus-bars.—Translated and ab- 
stracted from the Elektrotechntscher 
Anzeiger (Berlin), March 6. 


a 


Roentgen Rays and the -Rays from Radium. 


It has been shown by Mr. Strutt that 
the relative conductivity of gases, due to 
the y-rays of radium, varies approximately 
as the density, whereas the conductivity 
due to Roentgen rays shows no such rela- 
tion. This fact suggested comparative 
experiments to ascertain if the more 
penetrating Roentgen rays—those which 
passed through thick metal screens—are 
similar in their action to the y-rays of 
radium. This work has been done by 
Mr. A. S. Eve, who finds that the relative 
conductivity imparted to gases by the 
Reentgen rays is a function of the pene- 
trating power of the rays employed, and 
the results obtained approximate to those 
found for the y-rays, rather than to the 
high figures previously quoted for Reent- 
gen rays. The results so far obtained iodi- 
cate that the differences in the relative 
conductivity of gases previously observed 
for the two kinds of rays were due to 
the great difference in the penetrating 
power of the rays, and that for Rent- 
gen rays comparable in penetrating power 
with the y-rays. these differences, to a 
large extent, disappear. Commenting 
upon the above work, Mr. E. Rutherford, 
in a communication entitled ‘‘ Nature of 
the y-Rays and Radium,” says that this 
work removed the strongest objection 
that has been urged against the common 
belief that the y-rays are an extremely 
penetrating type of Rentgen rays. All 
experimental evidence so far obtained is 
in agreement with the view that the y-rays 
are very penetrating Roentgen rays which 
have their source in the atom of the 
radioactive substance at the moment of 
the expulsion of the 8 particle. It has 
been shown that these rays always accom- 
pany the B-rays, and are proportional in 
amount to them. The fact that the 
amount of y-rays from radium is independ- 
ent of its degree of concentration, points 
to the conclusion that the y-rays arise 
from the disintegrated atom, and are not 
secondary rays set up by the boinbardment 
of the radium as a whole by the £-rays. 
According to the theory of Stokes and 
Thomson, it is to be expected that 
Reentgen rays would be set up at the 
sudden starting, as well as at the sudden 
stopping, of the electron or £ particle. As 
a result of the sudden expulsion of the 
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particle from radium, it is to be expected 
that a narrow electromagnetic pulse— 
that is, hard or penetrating Roentgen 
rays—would be generated ; and, in addi- 
tion, on account of the great speed of the 
ß particle, it is able to penetrate through 
a considerable thickness of matter before 
it is stopped. A broad pulse, or soft 
Reentgen rays, should thus arise at points 
of incidence of the 8-rays.— Abstracted 
from Nature (London), March 10. 
a 
Methods of Regulating the Speed of Con- 
tinuous-Current Motors. 

In this paper M. Brunswick describes 
the various well-known methods of con- 
trolling the speed of continuous-current 
motors, giving what he considers to be the 
defects of each method. He then takes up 
the Lanhoffer method, which comes in the 
class in which the speed is controlled by 
varying the magnetic flux. In this system 
there is one long armature consisting of 
two independent cores with but one wind- 
ing and surrounded: by two independent 
fields. The excitation of one field is main- 
tained constant; that of the other is varied 
at will and can be reversed. The resultant 
effect is due to the sum or the difference 
of the two field strengths. Figures are 
given to show that this method is efficient. 
A motor at constant power, operating at 
speeds varying from 300 to 2,000 revolu- 
tions per minute, varies but slightly in 
efficiency. The same is true of this motor 
when operating under a constant torque; 
the speed may be varied at will, with but 
slight change in the efficiency. The author 
then describes the Boucherot system. In 
this four dynamos are connected up some 
what in the same manner as the Wheat- 
stone bridge, those diagonally opposite be- 
ing excited in the same sense, but each 
pair opposing the other. It is shown that 


-a constant potential may be maintained 


between two points of this system, cor- 
responding to the battery connections of a 
Wheatstone bridge, and that from the 
points corresponding to the galvanometer 
connections a current may be drawn which 
is independent of the voltage between the 
latter points and of the resistance of that 
circuit. This current will be equal to the 
constant voltage mentioned above, divided 
by a constant, and by varying the latter,- 
which can be done by varying the field 
excitation, any current may be obtained. 
Placing a series motor in this position 
enables it to run at any speed with con- 
stant torque; or, by varying the constant, 
the speed and torque are controlled at will. 
—Translated and abstracted from the Bul- 
letin de la Société Internationale des Elec- 
triciens (Paris), February. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Oil Car Circuit-Breakers. 


The use of circuit-breakers as a means 
of protecting the car equipment from dan- 
gerous overloads has become quite general 
and has led to the development of several 
different types of breakers designed espe- 
cially for this class of service. 

The oil car circuit-breaker herewith 
shown, manufactured by the Hartman 
Circuit-Breaker Company, of Mansfield, 
Ohio, is designed to take the place of the 
fuse-block and hood switch on the car. 
It automatically opens the circuit in case 
of overload or short-circuit and can be 
readily operated by hand. 

The switch and current-carrying parts 
are immersed in oil within a tight cast- 
iron case. The feature of oil insulation 
permits of more compact and simple con- 
struction than is possible with the usual 
magnetic blowout type. The distinctive 
feature of the circuit-breaker, however, is 
the use of a series break, consisting of 
five double-break plug contacts connected 
in such manner as to give ten breaks in 
series. ‘The circuit is broken simultane- 
ously at ten distinct points, and the break 
taking place in oil there is no destructive 
arcing and the circuit-breaker will open 
quickly and safely on the severest over- 
loads. 

The operating mechanism is simple and 
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consists of a vertical rod, to the lower end 
of which are attached the movable bridg- 
ing contacts. The rod operates in a brass 
bearing and is controlled bv a toggle. A 
slight turn of the handle will cause the 
toggle to straighten out, thus raising the 


contact rod and effecting the closing and 
locking of the switch. The tripping coil 
is immersed in oil within the case, and, 
when an overload occurs, the plunger or 
core operating within the brass tube of 
the solenoid delivers a strong hammer 


A New Portable Power-Factor 
Meter. 

It has been found possible to avoid er- 
rors. and to simplify the process of de- 
termining the power-factor of a polyphase 
circuit by employing a single instrument 
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blow against an extension of the lower 
joint of the toggle, throwing the toggle 
out of centre and effecting the opening 
of the switch. 

Ample space is provided between the 
live parts of the switch and the cast-iron 
case, and, as an additional precaution 
against grounding, the case is lined with 
insulating cement. Connection to the out- 
side circuit is made within the case by 
means of insulated cables. 


While the circuit-breaker was primarily | 


designed for car service it is also well 
adapted for switchboard use. It is usually 
placed on the back of the panel with the 
handle rod projecting through the board, 
and the circuit-breaker is opened or closed 
by hand from the front of the board. The 
circuit-breaker is also especially well 
adapted for the protection of motors in 
mills and factories, for the reason that 
it is not affected by damp and dirty loca- 
tions, and there being no exposed current- 
carrying parts the circuit-breaker is never 


a source of danger to those who may be 


working in the vicinity. 


which indicates directly upon a scale the 
power-factor of a circuit, reproducing on 
the dial, by the position of a pointer, the 
angle of phase difference, and giving the 
actual power in percentage of the apparent 
power. Such an instrument made in suit- 
able form for testing purposes is shown 
in the accompanying illustration of the 
new portable power-factor meter made by 
the Westinghouse Electric and Manufac- 
turing Company, Pittsburg, Pa. It oper- 
ates with equal facility and accuracy on 
either a leading or lagging current, and 
indicates whether the current leads or 
lags, whether power is delivered to or by 
the circuit, and the power-factor. 

In principle, it consists of two sets of 
coils, one of which contains a separate 
series winding for each of the phases in 
the circuit and the other a potential wind- 
ing which is connected across one phase 
of the circuit. The series coils are so ar- 
ranged as to produce a resultant rotating 
field. A small iron vane, passing through 
the potential winding, forms movable 
pole-pieces for this winding, which takes 
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up a position in the rotating field, 
depending upon the phase relation 
of the currents producing this field and the 
voltage impressed upon the potential 
winding. ‘The pointer attached to the 
shaft carrying the movable vane indicates 
on a scale the angle between the current 
and the voltage, the scale being so grad- 
uated as to read directly in power-factor. 
Should the power-factor of the different 
phases differ from each other, the instru- 
ment will indicate the average power- 
factor. 

Different instruments are provided for 
two and three-phase circuits. They are 
made with the same care and accuracy 
that are employed in the manufacture of 
the other Westinghouse testing instru- 
ments, are finely finished and provided 
with covers which are made removable for 


convenience in use. 
<b. -—_ 


H-P Cable Hangers. 

The accompanying illustration shows 
the new form of H-P cable hanger manu- 
factured by James S. Barron & Company, 
West Broadway and Franklin street, New 
York city. This cable hanger is made of 
one piece, which saves in assembly and 
obviates the possibility of any of the 
parts being mislaid or lost. The hanger 
is made entirely of zine and will not rust. 
The operation of putting them up is very 
simple. 

These hangers are strong and will not 
allow the cable to slip, but have a tend- 
ency to tighten with each strain on the 
suspension wire. ‘They are now being 


H-P CABLE HANGER. + 
made in all sizes from ten and one-half 
inches to eighteen inches, taking in cable 
from seven-eighths of an inch to two and 
one-eighth inches in diameter. 


—_ -a 


A Combined Punch and Shear. 
Considering its capacity the accompany- 
ing double punch and shear is of a re- 


markably compact design and in its meth- 
od of driving it is also particularly 
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creditable. Although it is now usual, 
when driving this style of machine tool 
by motor, to mount the latter well up on 
the frame more or less out of the way, 
it is seldom that so unobtrusive a loca- 
tion is selected as the one shown here. 
Moreover, it has the advantage of apply- 
ing the drive between the flywheels, and 
of accomplishing it without greatly in- 
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wheels have been proportioned so that 
their inertia capacity is sufficient to drive 
the punch or shear through the plate at 
the interval of the stroke, thereby reliev- 
ing the motor of the damaging shock and 
liability to spark that accompanys a sud- 
denly applied overload. 

The main gear near the centre has ac- 
curately cast steel teeth and runs smooth- 
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Moror-DRIVEN PUNCH AND SHEAR. 


creasing the distance between them. The 
short length of the shaft and the fact that 
it is of rather large diameter combine to 
remove all tendency to spring under the 


torsional strain to which it is subjected 


at the instant of cutting. 
The motor is a five-horse-power semi- 
enclosed type Crocker-Wheeler machine 


and is supported upon a small cast-iron 


bracket which is bolted to the bearing 
pedestals of the flywheel shaft. The bracket 
and the train gears between the motor 
and intermediate shaft were the only spe- 
cial parts required. Fortunately the 
proper speed of the flywheel shaft was 
obtainable with but one gear reduction, 
and as the pinion on the motor is of raw- 
hide it is practically noiseless. The fly- 


ly. Clutches, having both hand and foot 
control, may be operated to connect or 
disconnect it to either of the eccentric 
shafts that raise and lower the tool heads, 
therefore either side of the machine may 
be caused to act independently of the 
other or both may be worked together. 
The eccentric shafts are made of steel and 
are of large diameter to afford ample wear- 
ing surfaces, and the eccentric boxes are 
of phosphor-bronze. 

The machine has an eighteen-inch depth 
of throat on both sides and lower jaw 
pieces which may be removed to facilitate 
the punching of I-beams and channels. On 
the shear side the machine is capable 
of cutting a length of six inches through 
a three-quarter-inch plate, or a one and 
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one-quarter-inch round bar, and on the 
punch side it is capable of punching one- 
inch holes through three-quarter-inch iron. 

The Royersford Foundry and Machine 
Company, of Royersford, Pa., is the build- 
er of this combined shearing and punch- 
ing machine and also of a line of com- 
bined and single end machines in various 
sizes and for almost all purposes. 


A Double-Ratchet Force-Feed 
Lubricator. 

The Penberthy Injector Company, De- 
troit, Mich., is placing on the market a 
new form of doubleratchet force-feed 
lubricator. One of the features of thia 


DovuBLE-RATCHET ForcEeE-F RED LUBRICATOR. 


device is the interchangeable ratchet drive 
wheels. This greatly increasea the life 
of the lubricator, inasmuch as when the 
outer wheel becomes worn the inner one, 
upon which there has been no wear, can 
be easily substituted, the two being inter- 
changeable in their different positions. 
Special attention has been given to all 
wearing parts, and ample bearings and 
high-class material have been used in the 
manufacture of this lubricator. 

The regulation device is aimple and 
easily adjusted. The valves are in the 
centre of the oil reservoir and .are not 
affected by changes of temperature. It 
will feed lubricating oil that is difficult 
to feed through hydrostatic lubricators. 
The manufacturer claims that this lubri- 
cator will work perfectly on any engine 
or pump, regardless of the speed or press- 
ure. 

In connecting the apparatus, the lubri- 
cator ia placed so as to get a connection 
from the operating arm to some moving 
part of the engine or pump. Pipe con- 
nection is made from the lubricator con- 
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nection C to the steam pipe, keeping the 
engine throttle between the oil pipe and 
the engine. 

A globe valve is placed in the oil pipe 
close to the steam pipe, and an extra check 
valve is furnished with each cup, which 
should also be used. The threaded end 
of this check valve is screwed into the 
valve. This valve will prevent the oil 
being siphoned from the cup, and will 
also prevent condensation from entering 
the oil cup. 

Closing the jaws of the lubricator with 
the nut B increases the oil feed; opening 
decreases the feed. When the proper 
amount of oil is being used, the lock nut 
D is screwed down on the adjusting jaw, 
and the set-up screw holds it rigidly in 
place. 


<> 
Launch Motors for the World’s Fair. 

As has been previously announced in the 
ELECTRICAL Review, the Hertner Electric 
Company, of Cleveland, Ohio, will 
furnish the motors and controllers 
to be used on the pleasure launches 
at the St. Louis Exposition. This 
order calls for thirty special automo- 
bile motors and controllers. The 
boats are being constructed by the 
Truscott Boat Manufacturing Company, 
St. Joseph, Mich., and have a seating ca- 
pacity of thinty passengers. Power will 
be furnished by a storage battery of the 
Willard type, having a capacity of 140 
ampere-hours at eighty-eight volts. 

The motors which the Hertner company 
will supply are of its standard two and 
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TYPE OF CONTROLLER, WITH LAUNCH MOTORS, FOR WORLD'S 


Farr. 


one-half horse-power automobile type. 
These are multipolar with forged steel 
yokes and laminated pole-pieces. Ball 
bearings are used, and the bearinge are so 
constructed as to take care of end thrust, 
as well as to give support radially. The 
mechanical and electrical design through- 
out is calculated to produce the highest 
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possible efficiency. Bv the use of specially 
designed heads, the motors are made 
water-tight up to the level of the bearings. 
The upper part of the front head is left 
open, so as to expose the commutator and 
brushes. A removable cover is provided 
which will keep out all dust and water. 
The motors are supported in the boat by 
means of four lugs cast onto the sides 


LauncHw Moror FoR Wortp's FAIR. 


of the heads, and are lined up to the 
stuffing boxes through which the propeller 
shaft passes. 

Three forward and two reverse speeds 
are given by the controller furnished. The 
first speed forward throws the motor on 
forty-four volts, with resistance in series 
with the armature. The second speed 
cuts out the resistance, and 
the boat moves at about a 
four and one-half mile rate, 
the motor making 600 revo- 
lutions per minute. For 
emergencies, the battery is 
thrown in series so that the 
motor operates under eighty- 
eight volts, and the boat 
has a speed of about six and 
one-half miles per hour. 
The backward speeds are on 
forty-four and eighty-eight 
volts, and correspond to the 
second and third forward 
speeds. When the controller 
handle is on the off posi- 
tion, the battery is connected 
in series and can be charged from a 110- 
volt circuit. 


During the winter the New York Edi- 
son Company made a notable advance in 
the method of freeing a frozen water serv- 
ice. In one case, but fourteen minutes 
elapsed between the arrival and departure 
of the electrical apparatus. 
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DOMESTIC AND EXPORT. 


MEXICAN STREET RAILWAY SYSTEM CHANGES HANDS— 
The Mexican Light and Power Company, composed of Canadian 
capitalists, is about to acquire the Federal District Street Railway 
system of the city of Mexico. This system is owned by Worsher, 
Beitmeyer & Company, of London. The consideration is said to be 
$18,000,000. 


A NEW YORK STATE ELECTRIC RAILWAY—A bill has been 
introduced in the New York state assembly by Assemblyman Apgar, 
making provisions for a four-track electrically equipped railroad 
extending for thirty-five miles between New York city and Croton. 
Two tracks will be used for fast trains, and two for trains running 
without schedule, after the manner of long-distance trolley lines. 
It is understood that the New York Central Railroad is the principal 
interest behind this bill. 


NAVY DEPARTMENT TO MAKE CITY TESTS OF WIRELESS 
TBLEGRAPHY—The Navy Department is making arrangements 
to institute a series of thorough tests, to be conducted between the 
Brooklyn navy yard and Navesink Highlands. The several systems 
of wireless telegraphy will be used. The principal object of select- 
ing the two points named for the test is that the messages will pass 
across the city of New York, where there are a number of electrical 
influences to interfere. These tests will be preliminary, and it is 
intended later to try the systems between points farther distant. 


FRANCHISE VALUES IN NEW YORK CITY—Special franchise 
valuations in New York city, as computed by the state tax com- 
missioners, and on which the corporation franchise tax is levied, 
increased $16,363,725 over the aggregate for the previous year, the 
grand totals being respectively $235,157,725 and $251,521,450. In a 
number of instances the valuations were lower than the previous 
year, but in the majority of cases where changes were made the 
valuations show an increase. The new corporations receiving fran- 
chises in 1903 number but ten, and the total valuation of their 
franchises is but $16,300. This leaves the net increase in 1903 in 
the old companies $16,347,425. The largest increase is that of the 
Consolidated Gas Company, of New York, being $3,917,000, and the 
greatest reduction was in New York Telephone (Manhattan branch), 
$239,000. The Jarger of the increases are: New York Edison Com- 
pany (Bronx), $70,000, and (Manhattan), $1,965,000; New York 
Mutual Gas Light Company, $251,500; United Electric Light and 
Power Company, $315,000; Empire Subway, $546,000; New York & 


New Jersey Telephone Company (Brooklyn), $428,000, and (Queens), - 


$40,000; Brooklyn City & Newtown Railroad, $84,000; Bleecker 
Street & Fulton Ferry Railroad, $115,000; Christopher & Tenth 
Street Railroad, $100,000; Metropolitan Street Railway, $67,000; 
Union Railway (Bronx), $188,000; New York Central & Hudson 
River Railroad Company, $50,000; New York & Queens County Rail- 
road, $70,000; Brooklyn Union Gas Company, $1,215,000; Central 
Union Gas Company, $306,000; Consolidated Telegraph and Elec- 
trical Subway, $733,000; Manhattan Railway, $2,600,000; Edison 
Electric Illuminating Company, Brooklyn, $1,034,000; Flatbush Gas 
Company, $70,000; New Amsterdam Gas Company, $227,000; New 
York Water Company, $75,000; Northern Union Gas Company, $65,- 
000; Standard Gas Light Company, $50,000; New York Telephone 
Company (Bronx), $43,000; Western Union Telegraph Company, 
$30,000; Brooklyn City Railroad Company, $260,000. The largest 
of the decreases are: Brooklyn Union Elevated Railroad, $141,000; 
Dry Dock, East Broadway & Battery Railroad, $50,000; Forty-second 
Street, Manhattanville & St. Nicholas Avenue Railroad, $70,000; 
Long Island Railroad (Brooklyn), $55,000; Bush Electric Illuminat- 


ing Company, $36,000; Citizens’ Water Supply Company (Newtown), 
$144,000. 
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ELECTRIC RAILWAYS. 


SUISUN, CAL.—An electric road franchise has been granted to 
J. W. Hartzell. 


CORRY, PA—tThe Erie, Cambridge Springs, Union City and 
Corry trolley line will be built this summer. 


PEKIN, ILL.—The interurban line between Springfield and St. 
Louis will be completed to Carlinville by August 1. 


GLADSTONE, MINN.—The Escanaba Electric Railway plans to 
extend its electric line from Escanaba to Gladstone. 


BALTIMORE, MD.—A company with a capital of $300,000 has 
been organized to build an electric road from Salisbury to Crisfield. 


INDIANAPOLIS, IND.—The Hammond, Whiting & East Chicago 
Electric Railway Company has increased its capital stock from 
$300,000 to $1,000,000. 


STERLING, ILL.—The board of aldermen has granted fran- 
chises to the Dixon, Rock Falls & Southwestern Railway Company 
and the Rock River Traction Company. 


SYRACUSE, N. Y.—Residents of Minoa have requested the Syra- 
cuse Rapid Transit Railway Company to extend its East Syracuse 
line to that place, a distance of four miles. 


JACKSON, MICH.—The Lansing & Suburban Traction Company, 
organized to take over the property of the Lansing Street Railway’ 
Company and the Lansing & St. Johns Railway, has filed articles of 
incorporation with a capital of $1,000,000. 


CINCINNATI, OHIO—The Dayton & Western Traction Company 
has filed articles of incorporation in Indiana, covering that portion 
of the road between Richmond and the Ohio state line. Valentine 
Winters and other Dayton capitalists are directors. 


SUTTER CREEK, CAL.—Edward Records, of California, is pro- 
moting a project for an electric road to connect Ione, Jackson and 
Sutter Creek, a distance of fourteen miles. Electric locomotives 


will be used, and it is estimated that the work will cost about 
$150,000. 


BATH, N. Y.—A franchise has been‘ granted by the Bath town 
board to John Tuerk to construct the proposed electric line from 
Branchport on lake Keuka to Hornellsville through the town of 


Bath; from the Urbana town line on the north- to the Avoca line on 
the west. 


LEXINGTON, MO.—A proposition to build an electric railroad 
from Higginsville to Lexington Junction, connecting the Chicago & 
Alton and Wabash, has been submitted to the citizens of this city. 
The proposition submitted also includes the building of a bridge 
across the Missouri river. 


SPRINGVIEW, NEB.—The preliminary survey for the electric 
railway from Springview to Newport will be made about May 1, 
and the president of the company which will build the road, Mr. 
C. E. Lear, states that the work will be pushed to completion just 
as soon as the survey is finished. 


NORRISTOWN, PA.—It is stated that a trolley line to connect 
the villages of Trooper and Souderton will be built this spring. 
The line will connect the Schuylkill Valley Traction Company at 
Trooper, two miles west of Norristown, with the Lehigh Valley 
Traction Company at Souderton, about seventeen miles north of 
Norristown. 


INDIANAPOLIS, IND.—The Consolidated Traction Company, 
which proposes to build a line from this city to Crawfordsville, by 
way of Clermont, Brownsburg, Pittsboro, Lizton, Raintown, James- 
town, New Ross and Limmsburg, has let the contract for designing, 
constructing and installing the electric and mechanical equipment of 
the road to Westinghouse, Church, Kerr & Company. 


INDIANAPOLIS, IND.—The Fort Wayne & Wabash Valley Trac- 
tion Company is now the corporate title of the electric railway 
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corporation whose properties include the Fort Wayne, Logansport 
and La Fayette city street railway lines, together with the inter- 
urban road connecting Wabash and Logansport. The change was 
made at a recent meeting of the stockholders held in Fort Wayne. 


BOISE, IDA.—It is stated that the proposed electric railway to 
connect the town of Payette with Emmett, forty miles up the valley, 
will be constructed during the coming season. Those connected with 
the enterprise expect a road to be constructed this year from Boise 
to Pearl or Emmett, and they contemplate a connection either at 
Pearl or at Emmett which will give a through line between Boise 
and Payette. 

LIBERTY, IND.—A fifty-year franchise has been granted to the 
Interstate Traction Company to extend its line from Dayton and 
Camden, Ohio, through this town to Connersville, Ind. The com- 
pany also contemplates an extension to Chicago through a portion 
of the state now traversed by electric traction roads. It is promised 
that this division of the road will be completed for operation by 
December of 1905. 


FARMINGTON, MO.—The stockholders of the St. Francois 
County Railway Company have elected the following officers: C. H. 
Bosworth, Chicago, president; William J. Cook, secretary, and Sam- 
uel A. Gillett, treasurer. The company absorbs the St. Francois 
County Electric Railway Company and will complete the line from 
Delassus to Flat River, via Farmington, a distance of twelve miles. 
It is stated that the road will be in operation by June 1. 


SHARON, PA.—The Eastern Construction Company has awarded 
a contract for ten cars for the Cleveland & Sharon traction line, now 
building. The cars will be sixty feet long, equipped with air brakes, 
and will contain smoking apartments. A contract was also let for 
the power-house at Kinsman, Ohio. The run between Cleveland and 
Sharon will take only three hours and twenty minutes, the cars 
being built to make from sixty to seventy miles an hour. 


TRENTON, N. J.—The Trenton, Lakewood & Atlantic Railway 
Company, which was chartered over a year ago with the object of 
constructing a road from this city to Lakewood, thence to Point 
Pleasant, to Belmar, with a direct branch from Lakewood to Asbury 
Park and Long Branch, will begin the work of construction at once. 
The president of the company is George O. Vanderbilt, of Princeton. 
William B. Willis is secretary and Abel B. Harling is treasurer. 


NEW ALBANY, IND.—The Louisville & Southern Indiana Trac- 
tion Company, operating the interurban line between this city and 
Jeffersonville and the local street railway lines of the two cities, has 
been granted a franchise by the upper board of the city council of 
Louisville to build a viaduct from the Big Four bridge and to lay a 
street railway track from the viaduct to Third and Main streets in 
the business centre of Louisville. The viaduct will cost $200,000, 
and officials of the traction company say it will be finished within 
six months and that cars will be running into Louisville before next 
autumn. 


HARTFORD, CT.—The Hartford Street Railway Company has 
applied to the municipal] authorities for an approval of its plans to 
extend its lines within the city limits. The company has also under 
contemplation the construction of some extensions of its suburban 
lines. The Connecticut Railway and Lighting Company is greatly 
enlarging the capacity of the power station for the Bridgeport divi- 
sion of its system. The plant has been extended and an 800-kilowatt 
generator, directly connected with a 1,200-horse-power engine, is 
now being installed. It will be at least two months before the new 
generator will be ready for use. The plant wil] then have a capacity 
of 3,600 horse-power, and will supply power not only for the local 
lines but for the Milford and Westport branches. 


NIAGARA FALLS, N. Y.—The new power-house of the Inter- 
national Railway Company at North Tonawanda has been placed in 
operation. The house will furnish power for the Buffalo & Niagara 
Falls line between La Salle and the city line at Buffalo and also for 
the Buffalo & Lockport line and for the Buffalo & Kenmore line from 
the Buffalo city line to Gratwick. The equipment of the new power- 
house was installed by the General Electric Company, of Schenec- 
tady, and it has three 350-kilowatt rotaries. It has a 1,200-ampere- 
hour battery installed by the Electric Storage Battery Company. 
This battery, the officials claim, will do away with a great many 
delays in trolley service, as it will float on the power circuit 
and will be sufficient to carry the service for three or four 
hours should there be a burn-out at the Niagara Falls power-house. 
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NEW INCORPORATIONS. 
NORFOLK, VA.—Blain Telephone Company. $4,000. 
SANTA FE, N. M.—Pecos Valley Telephone Company. $50,000. 


TOPEKA, KAN.—The Glasco Telephone and Telegraph Company. 
$6,000. 


WILKINSON, IND.—Farmers’ Cooperative Telephone Company. 
$1,000. 


MINNEAPOLIS, MINN.—Neighbor State Telephone Company. 
$25,000. 


VICTORIA, B. C.—Spruce Creek Power Company, 
$150,000. 


ST. LOUIS, MO.—The Kinloch Long-Distance Telephone Company 
of Missouri. Increased from $300,000 to $5,000,000. 


NAIRROWSBURG, N. Y.—Big Eddy Telephone Company. $8,000. 
Incorporators: G. W. Englemann, John Hessberg, D. W. Longstreet. 


LEWISTON, ME.—The Somerset Farmers’ Cooperative Telephone 
Company. $10,000. President, C. Rogers; treasurer, C. L. Hodge- 
brook. 


ST. LOUIS, MO.—Sun Heat and Power Company. $10,000. In- 
corporators: Knut C. Wideen, Conde L. Benoist and Conde A. 
Benoist. 


INDIANAPOLIS, 
Company. $1,000. 
J. E. Burns. 


BORDEN, IND.—The Laurel Telephone Company. $1,000. In- 
corporators: William R. Jackson, Edwin Packwood, F. M. Vance 
and E. Ross. 


ST. PAUL, MINN.—The Electric ’Phone Company. $25,000. 
Incorporators: Henry E. Posely, Edward M. Schmitz, Edward Rein- 
hardt and Frances A. Schmitz. 


ALBANY, N. Y.—Sodus Gas and Electric Light Company, of 
Sodus, Wayne County. $15,000. Directors: G. S. Wride, B. 8. 
Hopkins and H. L. Kelly, of Sodus. 


INDIANAPOLIS, IND.—Liberty Center Telephone Company. 
32,500. Incorporators: James P. Mounsey, Lewis A. Minnlear, Orin 
D. Garrett, Joseph Stahl and George M. Gavin. 


Limited. 


IND.—The Farmers’ Cooperative Telephone 
Incorporators: S. M. Overman, R. E. Simons, 


VERNON TOWNSHIP, IND.—Vernon Township Telephone Com- 
pany. $1,000. Incorporators: George M. Rumer, John Hiday, Creol 
Crawford, Colvin Jackson and Marion Chappel. 


CAMBRIDGE, OHIO—Cambridge Railway, Light and Power 
Company. $500,000. Incorporators: R. V. Orme, H. O. Barber, 
William Moss, H. F. Wharton and C. D. Turnbaugh. 


COLUMBUS, OHIO—The Cardington Electric Light, Heat and 
Power Company. $15,000. Incorporators: G. M. Schambs, W. E. 
Hull, W. P. Vaughan, A. E. Curtis and John W. Glauner. 


DES MOINES, IOWA—Franklin Center Mutual Telephone Com- 
pany. $2,000. Incorporators: C. M. Vanzee, D. D. Marsh, C. E. 
Smith, W. F. Langerbartaes, A. Juline, C. F. Kading and A. C. Niles. 


WASHINGTON, D. C.—The General Traction Company. $15,- 
000,000. Incorporators: Horace Moody, E. V. Nelson, N. D. Lan- 
caster, James K. Polk, William A. Raborg, Fred. E. Queen and 
F. G. Polk. 


CHARLESTON, W. VA.—Meadow Creek Railway Company. $10,- 
000. Incorporators: Robert S. Gorham, Newton, Mass.; Roland 
Boyden, Francis G. Beckford, Beverly, Mass.; J. P. Hill, James F. 
Carroll, Boston, Mass. 


DENVER, COL.—South Boulder Power and Development Com- 
pany. $250,000. Incorporators: Seth W. Eddy, C. C. Sierk, Carl 
Feldhusen, Andrew Rosewater, Thomas A. Sanders, George W. Cut- 
ler, Edmund J. Churchill. 


MADISON, WIS.—Rhinelander Power Company. $85,000. Incor- 
porators: A. W. Shelton, E. A. Forbes, C. A. Wixson, Charles Chafee, 
R. C. Dayton, John Barnes, Matt. Stapleton, Paul Browne and E. A. 
Edmonds. Formed for the purpose of improving, developing and 
exploiting water power in the Wisconsin and other rivers. 


April 2, 1904 


TELEPHONE AND TELEGRAPH. 


TROY, PA.—A telephone line is being erected from Austinville 
to Chandlersburg. 


MONROE, IOWA—The Reasnor Telephone Company has been 
granted a local franchise. 


KELLERTON, IOWA—The Kellerton Mutual Telephone Com- 
pany will rebuild its system. , 


SULLY, IOWA—A telephone company has been formed to build 
to Kellogg, Newton and Pella. 


DAVENPORT, IOWA—A new telephone line to connect McCaus- 
land and Princeton is in contemplation. 


WINCHESTER, VA.—The city council has granted a thirty-year 
franchise to the Southern Bell Telephone Company. 


ROCHESTER, N. Y.—A telephone line through Wayne and Brad- 
ford, connecting with Dundee and Hammondsport, is soon to be put 
in operation. 


LEBANON, IND.—The Rees Mill Cooperative Telephone Com- 
pany has incorporated with a capital of $1,000, and will operate in 
Zoone and Clinton counties. 


GRAND HAVEN, MICH.—The Michigan Telephone Company is 
extending its lines out of Grand Haven into the townships of Grand 
Haven, Robinson and Olive, and will expend several thousand dollars 
in the work at once. 


DAVENPORT, IOWA—An amendment to the articles of incor- 
poration of the Iowa Telephone Company has been filed in the 
recorder’s office, changing the location of the company’s offices from 
Davenport to Des Moines. 


PELICAN RAPIDS, MINN.—A local telephone company has been 
organized with a capital stock of $25,000. Work will be commenced 
as soon as the frost is out of the ground, the intention being to run 
lines into the surrounding country. 


PHILADELPHIA, PA.—The construction of the new line of the 
Western Union Telegraph Company between West Chester and Phila- 
delphia has been completed. Over 800 poles from fifty to seventy- 
five feet high have been placed. 


COLUMBUS, GA.—The new automatic telephone exchange has 
made connections with the Adams lines. These extend down through 
several counties in southwest Georgia and southeast Alabama, oper- 
ating mostly in the counties of Stewart, Clay, Randolph, Terrell 
and Webster. 


OWINGSVILLE, KY.—Henry Watson, of Mt. Sterling, has pur- 
chased the plant of the Owingsville Telephone Company from C. S. 
Powell, of Richmond. Other lines may be built. Owingsville is now 
connected with all long-distance lines of the East Tennessee Tele- 
phone Company. 


KNOXVILLE, TENN.—Work has been completed on the Ameri- 
can Telephone Company’s line which extends from Chattanooga to 
Cincinnati via Harriman, Knoxville and Asheville. All connections 
have been made between Chattanooga and Mobile, and all cities in 
the north and east may be reached. 


NEW CASTLE, COL.—The Garfield County Telephone Company 
at its annual meeting elected the following officers: president, 
William Chadwick; vice-president, E. E. Clarkson; secretary, W. D. 
Lockard; treasurer, J. A. McRae. The company will extend its line 
to Glenwood Springs during the summer. 


MEXICO, IND.—A telephone company has been organized at 
Mexico with a capital stock of $2,000. The town will be supplied 
with telephones and communication established with neighboring 
towns. The officers are: Lewis Bond, president; W. E. Fisher, vice- 
president; Leroy Graft, secretary, and J. T. Hood, treasurer. 


MENOMINEE, MICH.—The Farmers and Merchants’ Telephone 
Company, with a capital stock of $4,000, has been organized by A. W. 
Larson. The company has bought the Coleman-Timme telephone line 
and will extend it from Spruce to Lena, covering intermediate points. 
It is also intended to extend the line to Oconto Falls next fall. 


RICHMOND, MASS.—The Richmond Telephone Company at a 
recent meeting chose the following officers: president, F. A. Clement; 
vice-president, Sidney M. Loveland; clerk and treasurer, C. P. Love- 
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lace; general manager, F. A. Clement, being reelections in each case. 
Directors, A. G. Kiltz, C. H. Nichols, S. M. Loveland, J. H. Barnes, 
F. A. Clement. 


CHARLESTON, S. C.—The Gordon telephone has been purchased 
by the Southern Bell Telephone and Telegraph Company. The sale 
was made several weeks ago, though no official announcement of the 
transfer of the property was made until recently. It is understood 
that the Bell company will operate the Gordon telephone plant inde- 
pendent of the Bell for a time, gradually merging it. 


CHICAGO, ILL.—Telephone lines to enable the members of the 
fire department to communicate with the pumping stations and 
regulate the flow of water through the pipes are provided for. It is 
proposed to have 200 telephones in the system, some of which will 
be portable, to be carried to the scene of fire, placed on tripods and 
connected with the wires leading from the pumping stations and 
the headquarters of the fire department. 


OKLAHOMA CITY, O. T.—Headquarters for the Pioneer Tele- 
phone Company, recently organized here with a capital of $3,000,000, 
has been established. The work of extending the lines of the 
company will be begun at once, and it is the intention to cover every 
city in the two territories and north Texas, and have connections 
with all parts of the United States, with direct lines to Kansas City, 
Omaha, St. Joseph, St. Louis and Dallas. 


SPRINGFIELD, MASS.—The New England company contem- 
plates increasing the service between Holyoke and Springfield by. 
putting in operation nine additional lines with two additional to 
Chicopee. There are now nineteen lines between Springfield and 
Holyoke and two in operation between Holyoke and Chicopee by 
way of Springfield. The improvements will make a total of thirty- 
two lines between the cities instead of twenty-one. 


TROY, N. Y.—At the annual meeting of the Hudson River Tele- 
phone Company these directors were elected: Charles F. Cutler, U. 
N. Bethell, James H. Manning, D. Cady Herrick, Thomas Sherwin, 
George P. Ide, John E. Adriance, Walter C. Humstone, Frederick P. 
Fish. The gross earnings for the year ended December 31, 1903, 
amounted to $883,885, and the operating expenses to $614,033, leav- 
ing net earnings of $269,852, as compared with $216,758 for 1902. 


PAPILLION, NEB.—An independent telephone company has been 
organized among the farmers of Plattford precinct. It will be known 
as the Mutual Telephone Company and has sixteen charter members. 
The following are its officers: W. D. Schaal, president; D. Phelps, 
vice-president; J. H. Bundy, secretary; Z. T. Garman, treasurer. 
The farmers will do the construction work with the aid of an elec- 
trician. Work will be commenced as soon as warm weather opens up. 


PULLMAN, NEB.—The Ewartsville Telephone Company has com- 
pleted over fifty miles of overhead line. Commencing at Pullman, 
four wires have been stretched out five miles to the cross roads at 
the Roe Bryant place; two wires run from there south and south- 
west to nearly all the farms south of Union Flat and on the head of 
Almota creek. Two wires run down Willow creek from the Bryant 
place southwest past the Grange hall to the farms lying along Little 
Almota creek. 


MONTREAL, CANADA—Official announcement is made that the 
Bell Telephone Company will soon issue $2,000,000 of new stock. 
Shareholders will be allowed to subscribe for the stock at 125 and 
pay for it in five instalments of $25 each. The proceeds will be used 
to develop the properties of the companies. The report for the year 
ended December 31, 1903, shows: gross earnings, $2,522,275; operat- 
ing expenses, $1,940,123; net earnings, $582,152; dividends, $467,510; 
balance, $114,641; balance from 1902, $23,436; total, $138,077; insur- 
ance, accident and contingent funds, $97,542; surplus, $40,536. 


RENSSELAER, IND.—The independent lines of Bruner and 
Merry and the Walleck systems have made a partial combination 
with the Jasper County Telephone Company of the Bell system. By 
the terms of the agreement the independent lines abolish their 
switchboards in Rensselaer and all their city business is absorbed 
by the Bell people. All the companies will still own and manage 
their farm and other out-of-town lines, but will all transfer over the 
Bell switchboard at Rensselaer. All subscribers on all the systems 
will have free exchange with all others. There will be over 700 
telephones in the combined system. 
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ELECTRIC LIGHTING. 
BEDFORD, MASS.—The town has voted to install electric lights. 


AVOCA, N. Y.—An electric light plant will be installed by the 
village. 


SODUS, N. Y.—The Sodus Gas and Electric Company has been 
granted a franchise by the town board. 


BARTLETT, TEX.—lIt is reported that an electric light plant 
will be erected to supply Bartlett, Granger and Holland. 


DENVER, COL.—W. O. Mossman and L. A. Holdredge, of 
Waldron, will establish an electric light plant in that town. 


TROY, N. Y.—The Fort Edward trustees have granted a fran- 
chise to the Hudson River Electric Company to enter the village. 


SPARTA, WIS.—At a special election the proposition to erect 
and operate a municipal lighting plant was voted down by a major- 
ity of sixty-five. 


LIVERPOOL, N. Y.—The council has passed a resolution to light 
the village electrically. 


YOUNGSTOWN, OHIO—B. M. Moss, of this city, is said to be 
interested in a move to establish a cooperative electric lighting and 
power plant, to cost $30,000. 


PITTSBURG, PA.—The Allegheny County Light Company has 
secured the street lighting contract. This is for one year, the city 
paying $96 for each arc light. 


TROY, N. Y.—W. C. Witherbee has secured a franchise for light- 
ing the village of Port Henry with electricity. The power is to be 
obtained from Wadhams Mills. 


NEW LONDON, WIS.—The city of New London has purchased 
the electric lighting plant from local capitalists for $5,000. Exten- 
sive improvements are planned. 


RICHMOND, VA.—The senate has passed the bill to appropriate 
$25,000 for the erection of an electric plant to light and heat the 
governor’s mansion and other buildings. 


NAMPA, IDA.—B. G. Mullins and associates, of this city, will 
install a complete waterworks and electric light system at Glenn’s 
Ferry. The estimated cost of the plant is $25,000. 


CHARLOTTE, N. C.—According to the new contract recently 
made for street lighting, the city will pay $54 per annum for the 
first 150 lights and $48 for each lamp in excess of this number. 


CADIZ, KY.—E. E. Wash, of Cadiz, and J. Parsley, of Princeton, 
Ky., have been authorized by the council to install'an electric light- 
ing plant. The city is to pay at the rate of $80 per lamp per year. 


OLYMPIA, WASH.—The Olympia Light and Power Company 
has placed in operation its new plant at Tumwater. The latter is 
operated by means of the falls of the Deschutes river, and cost 
$100,000. 


MARSHFIELD, WIS.—The city council has bought the Marsh- 
field Electric Light and Power Company’s plant and entire outfit for 
$150,400, $25,000 of which is to be paid during the next five years in 
annual instalments of $5,000, with interest at six per cent. The 
question of buying this plant has been considered at various times 
by the city during the last two years. 


DAYTON, TENN.—The board of aldermen has granted a fran- 
chise to Thomas Edgar Stone, authorizing the use of the streets 
for the installation and operation of an electric light plant. The 
franchise is limited to a period of fifteen years, and work must be 
begun on the erection of the plant before the first of October next. 
The city also reserves the right to condemn and purchase the plant 
at any time it may so elect. 


ALBANY, GA.—The city council of Albany has approved the 
contract which was submitted by the Albany Power and Manufac- 
turing Company, which is to develop the water power at Big Shoals, 
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on the Muckafoonee creek, two miles north of the city. The con- 
tract provides that the power company shall furnish 300 electrical 
horse-power at the city’s electric plant at a cost of $8,000 per annum. 
The contract covers a period of ten years, and provides that the 
power shall be furnished by October, 1905. 


ROCKVILLE, MD.—A bill has been prepared for introduction in 
the Maryland legislature authorizing the mayor and council of Rock- 
ville to issue bonds to raise an amount not exceeding $5,000 for 
enlarging and repairing the town’s waterworks and for restoring 
and equipping the electric light plant. Both plants were installed 
about ten years ago at a cost of about $40,000. The waterworks bas 
given general satisfaction, but several years ago the electric light 
plant was disabled by fire and the town has since been lighted by 
gasoline. 


JERSEY CITY, N. J.—The report of the United Electric Com- 
pany for the year ending February 1 shows that the profits of the 
company were $95,905.29, an increase of about $50,000 as compared 
with those of the preceding year. The gross receipts for the last 
fiscal year were $2,065,730.22, and the operating expenses and taxes 
amounted to $1,252,853.54. The net earnings were $852,876.68, and 
the fixed charges $736,971.39. The gross receipts for 1899 were $1,- 
258,338, so that the increase in the four years since that report was 
made is over sixty-four per cent. 


ATLANTA, GA.—Although the contract does not require the com- 
pletion of the Bull sluice dam in the Chattahoochee river till Janu- 
ary, 1905, it is expected that the work will be completed in August 
next. The dam is 1,000 feet long, rising fifty feet above the bed of 
the river, having a width of sixty-five feet at its base and fifteen feet 
at its top. It will cost $1,500,000. The 14,000 horse-power secured 
will furnish electric light and power to Atlanta. The Atlanta Water 
and Electric Power Company is the name of the corporation that has 
built the dam, and 500 men are at work on the undertaking. 


LEGAL NOTE. 


PATENT SOCKET LITIGATION—The United States Circuit 
Court for the Eastern District of Pennsylvania has handed down 
an opinion sustaining the Perkins socket patent No. 626,927. The 
case is to be referred to a master to ascertain the profits and 
damages to be awarded the complainant, the Perkins Electric 
Switch Manufacturing Company, Bridgeport, Ct. 


PERSONAL MENTION. 


MR. C. H. KRETZ is reported to be interested in a movement 
to build an electric light plant at Baton Rouge, La. 


MR. E. W. RICE, JR., has been elected a director of the General 
Electric Company, Schenectady, N. Y., in place of the late William 
C. Whitney. 


COLONEL ROBERT C. CLOWRY, president of the Western 
Union Telegraph Company, is visiting Cuba, where he will enjoy a 
well-deserved vacation. 


MR. A. M. MATTICH, chief engineer of the Westinghouse Ma- 
chine Company, Pittsburg, Pa., has been made chief engineer of the 
AllisChalmers Company. 


MR. FRANK R. COATES, chief engineer of the Chicago Great 
Western Railroad Company, has resigned his position to enter a 
Chicago, Ill., firm of railroad contractors. 


MR. J. C. GILLETT has been appointed master mechanic of the 
Columbus, Delaware & Marion Electric Railroad Company, to suc- 
ceed Mr. G. G. Crane, resigned. 


MR. PAUL F. WILLIAMS, formerly of the Chicago Edison 
Electric Company, has been appointed superintendent of electric 
lighting in the department of electricity at the St. Louis fair. 


MR. LOUIS A. FERGUSON, past president of the National 
Electric Light Association, and general superintendent of the 
Chicago Edison Company, was a New York and Boston visitor 
last week. 


MR. E. W. ABBOTT, formerly manager of the Southern New 
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England Telephone Company’s exchange at Norwich, Ct., has been 
transferred to New Haven, to succeed Mr. C. J. Benjamin. 


MR. W. K. PALMER, M. E., has announced the removal of his 
offices to the Lyceum Building, Kansas City, Mo. Mr. Palmer was 
formerly located in the New York Life Building, Kansas City. 


MR. ALEXANDER C. BIRNIE, who was general manager of 
the Springfield Construction Company for some time past, has been 
appointed assistant engineer of the United Construction Company, 
of Albany, N. Y. 


MR. R. H. MANSON has resigned his position in the sales de- 
partment of the Kellogg Switchboard and Supply Company to accept 
the position of first assistant engineer of the Dean Electric Com- 
pany, Elyria, Ohio. 


MR. CHARLES P. PLATT, formerly representative of the Kel- 
logg Switchboard and Supply Company on the Pacific coast, has 
accepted the position of representative of the Automatic Electric 
Company, of Chicago, Ill., to cover the same territory. 


MR. EDWARD H. STEVENS has been made general superin- 
tendent of the electrical department of the Public Service Corpora- 
tion of New Jersey. Mr. Stevens was for eight years superintendent 
of the Elizabeth station of the United Electric Company. 


MR. FRANK P. FOSTER, secretary of the International Asso- 
ciation of Municipal Electricians, was a visitor to New York during 
the week. The executive committee of the association will hold 
a meeting on April 2, at 10 o’clock, at the Astor House, New York 
city. 


MR. ALFRED GREEN, who was chief electrician and master 
mechanic of the Rochester Railway Company for a number of years 
past, has resigned his position. Mr. Green does not anticipate 
taking up new work for some time, as he desires to take a much- 
needed vacation. 


MR. PHILIP FRANSWORTH, formerly of New Haven, Ct., who 
acted as counsel for the General Electric Company, Schenectady, 
N. Y., for some time past, has removed his offices to 150 Nassau 
street, New York city, N. Y., where he will continue the practice 
of general patent law. 


MR. SAMUEL HIGGINS, who is at present mechanical super- 
intendent of the Southern Railway, with headquarters at Wash- 
ington, D. C., has accepted the position of general manager of the 
New York, New Haven & Hartford Railroad to succeed Mr. W. L. 
Chamberlain, resigned. 


CAPTAIN L. C. HANNA, brother of the late Senator Hanna, 
was elected a director of the Cleveland Electric Railway Company, 
at a recent meeting, to fill the vacancy caused by the death of his 
brother. At the same meeting appropriate resolutions on the death 
of Senator Hanna were adopted. 


MR. H. J. PIERCE, of Buffalo, N. Y., president of the Nether- 
lands Tramways Corporation, has returned from a recent trip to 
Holland. The Netherlands Tramways Corporation was incorporated 
last year under the laws of Connecticut, for the purpose of building 
and operating electric traction systems in Holland. Mr. Pierce was 
accompanied by Mr. Thomas Ð. Mitten, general manager of the 
International Traction Company’s lines, of Buffalo. The main sys- 
tem of the Netherlands Tramways Corporation will be built between 
Haarlem and Amsterdam. Another line will go to Zandvoort, one 
of the leading Dutch seaside resorts. 


MR. W. A. STADELMAN, eastern manager of the Brown Hoist- 
ing Machinery Company, New York city, is chairman of the enter- 
tainment committee of the New Rochelle Yacht Club. Mr. Stadel- 
man has written a sketch entitled “Babes in Yachtland,” which is 
pronounced extremely funny by those who have read it. It will be 
acted by some seven or eight club members on the occasion of the 
grand vaudeville and dramatic entertainment given by the New 
Rochelle Yacht Club, Saturday evening, April 9, in the New Rochelle 
theatre. A number of other sketches will be presented that evening, 
and under Mr. Stadelman’s expert management the occasion prom- 
ises to be highly successful and enjoyable. 
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ELECTRICAL SECURITIES. 


Beginning with the first day’s business of last week the stock 
market took on a distinctly improved tone. The trading was ani- 
mated, and dealings fairly approached boom conditions. This was 
a very welcome situation for the commission houses, which have 
suffered severely during the past several months of sluggish deal- 
ings. While the improved condition of prices is a hopefui sign, it 
is regarded in many quarters as being distinctly artificial and the ' 
result of manipulation. Whether the interests which have pro- 
moted this rise in values will be able to maintain the buoyancy is 
yet to be proved. The general conditions, however, are such that 
improvement might well be looked for, and there are many reasons 
why the apprehension of a dull spring should be entirely discounted. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 26. 


New York: Closing. 
Brooklyn Rapid Transit...............ce00. 43% 
Consolidated Gas............ cece eee ee eee 197% 
General MleCtrie:s. Guise eos hee eee 165 
Kings County Electri¢c................0000. 184 
Manhattan Elevated.............. ccc cc ceees 142% 
Metropolitan Street Railway................ 110%, 
New York & New Jersey Telephone......... 141 
Westinghouse Manufacturing Company...... 175 


A dividend of $2 per share will be paid on April 15 to stock- 
holders of record of the General Electric Company at the close of 
business hours on Thursday, March 24. The transfer books will 
not be closed. It is stated that the company will show an increase 
in its earnings for February and March of nearly 10 per cent each 
month as against the corresponding month of last year. The annual 
meeting of the stockholders of the General Electric Company will 
be held at the company’s office in Schenectady, N. Y., on Tuesday, 
May 10, at 12 o’clock noon, for the election of directors for the 
ensuing year and for the transaction of any other business which 
may come before the meeting. A special meeting will be held at 
2 P. M. of the same day for the purpose of voting upon the proposi- 
tion to increase the capital stock $3,325,500. The stock transfer 
books will be closed April 9 and reopen May 11. 

A quarterly dividend of 214 per cent upon the preferred and the 
assenting and non-assenting stocks of the Westinghouse Electric 
and Manufacturing Company will be paid April 11 to stockholders 
of record at the close of business on March 28. Transfer boéks will 
remain closed from March 28 to April 12. 

A dividend of 1% per cent will be paid on April 15 to stock- 
holders of record of the New York & New Jersey Telephone Com- 
pany as of April 5. 


Boston: Closing 
American Telephone and Telegraph......... 124 
Edison Electric Illuminating........ Sante . 234 
Massachusetts Electric... ....... ccc cc cee cees 72% 
New England Telephone...............0. ... 120 


Western Telephone and Telegraph preferred. 75 


The directors of the New England Telephone and Telegraph 
Company have declared the regular quarterly dividend of 114 per 
cent, payable May 16. Books close April 21 and reopen May 6. 

For the four months of the fiscal year of the Massachusetts 
Electric Companies ending January 31, the net earnings show an 


. increase of $52,000 as compared with those of the previous year. 


Philadelphia: Closing. 
Electric Company of America.............. 8 
Electric Storage Battery common.......... 56 
Electric Storage Battery preferred.......... 56 
Philadelphia Electric..... PEETEETEETEETETEET 5% 
Union Traction..........esesecsescoseesees 487% 
United Gas Improvement............ Disdetta 8414 


A dividend of 1% per cent was paid April 1 to holders of both 
the common and preferred stock of the Electric Storage Battery 
Company. 


Chicago : Closing 
Chicago Telephone............c.cccceccccces 117 
Chicago Edison Light................cceees 148 
Metropolitan Elevated preferred............ 47 
National Carbon common..............s008:% 29 
National Carbon preferred...............¢: 100 
Union Traction common.............. eee 5 


Union Traction preferred....... ‘eeeetsawsat 80 
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INDUSTRIAL ITEMS. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, is distributing its bulletins Nos. 4 and 5. In bulletin No. 4 is 
described and illustrated an electric coal mining plant. Bulletin 
No. 5 treats on storage battery industrial locomotives. Both bulle- 
tins will be sent on request. 


MUNROE & MUNROE, managers Marconi Underwriting Syndi- 
cate, New York, Boston and Montreal, and publishers of the Marconi- 
gram, is sending out the March, 1904, number. This bulletin con- 
tains an interesting article on “Marconi Developments of the Past 
Month,” along with other interesting and instructive matter. 


THE CROWE METAL MANUFACTURING COMPANY, 71 West 
Jackson Boulevard, Chicago, Ill., illustrates a number of types of its 
stampings in a new catalogue which it has just issued. This com- 
pany is the manufacturer of the Crowe patented labor-saving ma- 
chinery for the production of ornamental and indestructible metal 
advertising cards. 


ROSSITER, MacGOVERN & COMPANY, Whitehall Building, 17 
Battery place, New York city, has removed its St. Louis office from 
the Missouri Trust Building to its factory at Papin street and Comp- 
ton avenue, St. Louis. On account of the large amount of business 
the company was doing in that city this move was necessary, as 
there are greater facilities for handling material direct from the 
factory and warehouse. 


THE THOMAS E. CLARK WIRELESS TELEGRAPH-TELE- 
PHONE COMPANY, Detroit, Mich., will be pleased to send its bulle- 
tin No. 10, giving facts about wireless telegraphy. This bulletin 
describes the instruments for wireless telegraphing and shows a 
number of typical installations. There is also a treatise on space 
telegraphy by Mr. Thomas E. Clark. The factories, laboratories 
and test stations are at Pontiac, Mich. 


THE F. BISSELL COMPANY, Toledo, Ohio, has sent out its 
bulletins Nos. 27, 28 and 37. Bulletin No. 27 treats on field regu- 
lators, theatre dimmers, theatre switches and electric bunch lights. 
No. 28 shows and describes circuit-breakers and oil switches, and in 
No. 37 is illustrated and described electrical house goods, such as 
annunciators, call systems, telephone systems, push-buttons, bells, 
buzzers, etc. Bulletins will be sent on request. 


THE NEW YORK EDISON COMPANY, 55 Duane street, New 
York city, N. Y., publisher of the Bulletin of the New York Edison 
Company, has issued its March, 1904, number. On the cover is 
shown an interesting picture of the Broadway Theatre, in which 
full Edison service is to supersede the private plant. The Bulletin 
contains many interesting articles, and a special feature is a full 
page reproduction of a photograph of Mr. Edison. 


THE NERNST LAMP COMPANY has recently established dis- 
trict sales offices at 908 Pine street, St. Louis, Mo., with Mr. H. M. 


Reed as sales manager, and at 1619 Glenarm street, Denver, Col., | 


with Mr. R. D. Marthens as sales manager. Both of these offices 
will carry a complete stock of Nernst lamps and supplies, and will 
be provided with an attractive exhibition room in which the differ- 
ent types of Nernst lamps will be shown in actual use. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY in 
bulletin No. 1023 describes type “B” motors. On the first page is 
an illustration of a type “B” open motor mounted on a subbase. 
There are also illustrations of the enclosed motor, the armature of 
the motor and the motor dismantled. The bulletin gives an accurate 
description, together with rating of weights of type “B” motors and 
generators, both shunt-wound and compound-wound, for slow and 
moderate speeds. ; : 


THE CHICAGO ENGINEERING AND CONSTRUCTING COM- 
PANY announces that on or about April 25 it will remove its offices 
to suite 1301-1305 Great Northern Building, 77 Jackson Boulevard. 
The company is fully equipped to carry on the actual construction 
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of electric railways, electric lighting plants and steam railways. 
The announcement states that when propositions are presented 
which are especially attractive, the company will assist in financing 
them. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., in its bulletin No. 35 describes a complete line 
of multipolar motors. The cover page of this bulletin illustrates 
the spherical motor, universal motor, vertical motor, ring-type 
motor, steel-box-type crane motor, electric grinder and back-geared 
motor. A careful description is given of the construction and design 
of the Northern motors. This bulletin will be sent upon request to 
the company. 


THE AMERICAN STEEL AND WIRE COMPANY, Chicago, New 
York, Denver and San Francisco, manufacturer of wire tacks, has 
issued a circular listing its “American” wire carpet tacks, “Ameri- 
can” wire upholsterers’ tacks, and “American” wire bill-posters’ or 
railroad tacks. On the front cover of circular is shown a tri-colored 
package of “American” wire tacks in actual size. This circular 
should be in the hands of everyone contemplating the purchase of 
tacks. Circular will be sent on request. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg. Pa., is issuing two new circulars, Nos. 1077 
and 1078. Circular No. 1077 treats very fully on the Westinghouse 
type “L” motors, direct current and series wound. It is stated that 
these motors are widely used for hoisting or other intermittent 
service requiring a large starting torque. Many interesting half- 
tones are shown, and in the back of circular are curve sheets 
showing the efficiency of these motors. No. 1078 illustrates and 
describes the Westinghouse No. 91 single-phase railway motor and 
car equipment. The circulars will be sent on request. 


THE STERLING ELECTRIC COMPANY, La Fayette, Ind., has 
just completed a large extension to the telephone switchboard at the 
main exchange of the Home Telephone Company, of Toledo, Ohio. 
This extension will add a thousand telephones to the capacity of 
the exchange, making its equipment 7,000 lines. The cost of the 
extension was $29,000, making the total expenditure $148,000 for 
the Home Telephone switchboard. The switchboard is arranged in 
horseshoe form, and if stretched out would be 175 feet in length. 
There are fifty-five operators. Work was begun on the first of 
November, and it took twelve men four months to complete the 
contract. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, is having considerable success in sécuring large 
orders for its new fireproof insulation, “Niagrite.” This insulation 
takes its name from the first installation upon which it has been 
used, the Niagara Falls Power Company. ‘“Niagrite” is made in 
several thicknesses, from three-thirty-seconds to three-eighths of an 
inch, and is supplied in strips thirty-six inches long and three inches 
wide. There is sent with each order sufficient fireproof glue in 
which to immerse and coat the strips to prepare them for applica- 
tion. The strips are wound spirally about the cable to be protected. 
The composition will dry out, under ordinary conditions, in about 
twenty-four hours and become very hard and absolutely fireproof. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- . 
burg, Pa., announces the recent opening of a branch office or head- 
guarters in the Security Building, St. Louis, Mo. This office is in 
charge of Mr. W. A. Caldwell, who was formerly connected with 
the Chicago office of the company, but more recently with the home 
Office at Pittsburg. Mr. Caldwell had a number of years’ experience 
with the company in both the construction and sales departments. 
This company has now seven district or branch offices throughout 
the country. These are as follows: the northeastern sales depart- 
ment, Delta Building, Boston, Mass.; the eastern sales department, 
56 Liberty street, New York city; the southeastern sales department, 
Betts Building, Philadelphia, Pa.; the central sales department, 
Westinghouse Building, Pittsburg, Pa.; the western sales depart- 
ment, the Rookery Building, Chicago, Ill.; the southwest sales de- 
partment, Security Building, St. Louis, Mo.; Pacific coast sales 
department, Crossley Building, San Francisco, Cal. 
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WIRELESS TELEGRAPHY. 

Wireless telegraphy seems to be rendering good service in the 
Russo-Japanese War—at least, for the purpose of transmitting 
The London Times has a despatch boat fitted up for 
this purpose, by means of which messages are sent to Wei-Hai- 
The Times 
recently published a message 1,400 words in length, which had 


news. 
Wei, and thence transmitted over the British cable. 
been sent in this way. This is probably the longest message that 
has ever been sent by wireless telegraphy, and seems to indicate 
that the installation is working most satisfactorily. The equip- 
ment on the boat has a capacity of from twenty to thirty words 
per minute, and the range is probably at least 100 miles, and 
greater under favorable conditions. Messages sent over this 
route have the advantage of not passing through the hands of 
either the Japanese or Russian censors, and therefore can be 
depended upon to contain all the news that the correspondent 
may be able to gather. 


COAL OR WATER? 

A bill granting authority to a certain company to utilize 
part of the water of Niagara Falls, now before the New York 
state legislature, suggests certain phases of development of our 
waterfalls not sufficiently considered. All will admit the 
grandeur of Niagara Falls, and no one will deny that it is a 
valuable asset to the country; but will the greatest good 
to the greatest number be done by preserving this cataract 
merely for scenic purposes, or by taking full advantage of this 
valuable resource? It is true that, in its present state, Niagara 
Falls brings large sums of money into the state, but it only 
The falls as 
an attraction for visitors is not an actual producer of wealth. 


does this by drawing money from other states. 


Visitors get some return for their money, but the permanent 
value of this may be questioned. Does a man become a better 
man for the rest of his life because he has seen this magnificent 
spectacle? On the other hand, if developed for power purposes, 
Niagara Falls will become—in fact, is now becoming—one of 
the most important agents in promoting our welfare and adding 
to the wealth of the country. 
Waste of Coal. 

Another phase of this problem relates to the enormous use 
of coal for power purposes. We are burning our coal extrava- 
Our methods are little 


For instance, we use electric lights lav- 


gantly, without thought of the future. 
more than barbarous. 
ishly, without stopping to consider that only a fraction of one 
per cent of the energy of our coal is actually turned into useful 
light; and every pound of coal burned subtracts just that much 
from the resources of the country. Coal, once used, is gone 
forever, while a water power is inexhaustible, if properly pro- 
tected. 

Difference between Use of Coal and Use of Water. 

The point of view usually taken to-day does not seem to be 
right. 
velop water power, because the coal costs only what it takes to 
Should we not think more of the 
future, and remember that some day the mines will be exhausted, 
What 
would be thought of an explorer who lived upon his slender 


It is generally cheaper for us to use coal than to de- 
get it out of the mine. 
and our most widely used source of power at an end? 


stock of concentrated foods, because this method was simpler 
and less trouble than to hunt for game? Yet will not a some- 
what similar position face, possibly not ourselves, but our de- 
scendants? On the other hand, a water power, once developed, 
is a permanent investment. Its use does not decrease the re- 
sources of the country, for, if it were not used, its power would 
simply go to waste. 
Develop Water Powers and Save the Coal. 

As regards Niagara Falls, or any other of our large cataracts, 


while it would be a calamity to turn aside all the water and 
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leave them dry, this loss would be nothing compared with 
the giving out of coal. Every effort should be made to con- 
serve our coal supplies as much as possible. Some satisfactory 
adjustment of the question of utilizing water powers will be 
made, and the sooner this can be done the better it will be for all. 
The development of a water power should, in all cases, be en- 
couraged, provided, of course, the rights of the people are pro- 
tected. 


CENTRAL STATION FIRES. 

In the recent discussion of the fire risk of transformers, 
methods of reducing the risk were considered from various 
points of view, but nothing was said about the proper means to 
be adopted for extinguishing a fire with the least possible dam- 
age to the machinery. This is a subject of much importance, 
because prompt measures are necessary to prevent a fire from 
spreading; but the men in charge may, in their haste, adopt 
means for putting it out which, in themselves, may cause 
unnecessary interference with the operation of the station. 
Indeed, it may sometimes be advisable to let an arc burn itself 
out, if there is practically no danger of the fire spreading to 
other parts, and when an attempt to put it out would en- 


danger neighboring devices. 


Methods for Extinguishing an Arc. 

An electric arc, started by the failure of any apparatus, 
or by any other means, does not require air to maintain it; it 
will continue to burn as long as the metals between which it 
passes last. It can not be smothered by simply shutting off 
the supply of air, though this action, of course, may prevent 
the fire from spreading to other material. Turning a stream 
of water on the arc would, in most cases, put it out, but would 
probably start trouble at numerous other points, and might 
possibly disable the entire station, or part of it, for several 
days. An arc may be extinguished by any meang which will 
break up the column of hot vapors which forms the conducting 
medium. A bucket of earth or sand, thrown directly upon the 
arc, will usually put it out without interfering with the opera- 
tion of the station. Frequently a broom, if used vigorously, 
will accomplish the same purpose. 


Fire Department Should Have Definite Plan for Fighting Electric Fires. 

Every electric station should have a well-understood system 
of fighting fires at their beginning. The first few moments 
may decide the fate of the station, and although an alarm should 
be sent in whenever there is any danger, every effort should 
be exerted to extinguish the fire before the fire department 
reaches the scene. A brilliant arc, accompanied by dense 
volumes of smoke from burning rubber, may lead the fire depart- 
ment to believe that the trouble is far worse than is really the 
case, and a flooded dynamo room will generally cause a more or 
less protracted shutdown. It would be a good idea, also, if the 
fire department could have some definite plan of fighting the 
fires in electric stations. A little good judgment at the begin- 
ning will save much property and inconvenience. 
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THE REMUNERATION OF THE ENGINEER. 

From time to time the question of the remuneration of 
engineers as compared with that of other professional men 
has been discussed both in the technical journals and by the 
It is, how- 
ever, always a timely topic and will be, until the absurd condi- 


various engineering and scientific associations. 


tions which now exist give way to a new order of things in which 
the engineer will be accorded his proper status and paid com- 
mensurately. | 
The Requirements for Professional Work. 

The best engineers to-day do not earn—in their pro- 
fessional work—one-half as much as lawyers or doctors with 
the same standing in their own lines, in spite of the fact that 
it requires the same breadth of mind, the same order of intelli- 
gence, a longer and more arduous preparation, and more con- 
tinuous study during all the years of professional practice, to 
make a good engineer, as compared with his more favored 
learned brethren. l 

Compare also the requirements in the cases of the three pro- 
fessions. 

The lawyer has but little exact knowledge. The law it- 
self is in many cases not clearly defined. Every case is han- 
dled on the basis of argument, and if lost why the judge 
or jury is at fault—the pleader has done his work mas- 
terfully, but the ways of the judicial mind being devious 
Corporation law, while 
voluminous as to quantity, is easily acquired. Let those 
who know both compare it to learning electrochemistry or the 
subject of alternating currents. The engineer reports on an 
electric railway, and his opinion as to costs, operation, traffic 
and dividends is based on extended investigations, tedious com- 
putations and careful weighing of a multiplicity of data. On his 
recommendation—without which the road would never be built 
—the shareholders invest, but first call in a lawyer to “or- 
ganize” the corporation. His work is merely to follow the gen- 
eral outline of forms, and offer shrewd advice as to liabilities, 
how to raise values and still keep within the law, and other 
helpful suggestions which have been reduced to an easily re- 
membered formula—and he will get as much for his services 
as will the engineer for his patient, painstaking work, pro- 
duced at the expense of mental effort and using as the tools 
of his work more difficult formule than those for which the 
lawyer is paid. If the road goes to everlasting smash, the lawyer 
is well out of the way of the flying debris, and the trajectory of 
no hurtling fragment leads to him, but the poor engineer who 
said it would pay is buried underneath the ruin without having 
the satisfaction, like Sampson of biblical memory, of pulling 
down the temple himeelf. This, in all probability, has been 
done by the management of the road. The engineer adds to 
the wealth of the world; the lawyer transfers it after the earn- 
ing in such directions as seem individually most profitable, 
but not to the behoof of the general public. 


The Lawyer and the Electrical Engineer. 
One week a lawyer may appear in court in behalf of some 


party or corporation, and logically prove to the jury that 


have gone in an adverse direction. 
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said client is high-toned, honest of purpose and greviously as- 
sailed by this suit. 
may appear in a case against the same client and prove—also 
logically—that same said party or corporation is morally, 
legally and everlastingly rotten. It is good law and nobody 
considers it wrong or ground for hard feelings. The engi- 
neer who makes an affidavit or report in favor of a device, 
system or process can never, so long as he lives, even change or 
revise his statements—much less reverse them—no matter how 
his interests may change. And for this, that an engineer ties 
himself for life to one position and because of it must some- 
times place himself at the mercy of one corporation, he must 


The following week the same lawyer 


demand a proper recompense. 
The Physician and the Electrical Engineer. 

And the doctor; he, too, outdistances the engineer for all 
that the latter has steam and electricity to aid him. An opera- 
tion by a skilled surgeon, requiring two hours’ time, a dollar 
and a quarter’s worth of ether and a kit of carving tools, costs 
five hundred dollars. For what? Why, for “knowing how,” 
not for the time. And the engineer, who also “knows how” and 
is now suing to get payment of a bill for three hundred dol- 
lars, representing a week’s work—the “know how” accompany- 
ing the services much as does a chromo with a pound of tea— 
smooths his weary brow and wrinkles it again in wonder and 
in admiration of the medical genius. True it is that the patient 
often succumbs after a surpassingly skilful operation, backed 
by supernatural sagacity, but, brethren, the ways of Providence 
are past finding out, and if the call comes, who can stay the 
spirit that hearkens? Surely no one can blame the doctor. 
But the unlucky engineer, who had a whole week’s work at fifty 
dollars per day, will be held responsible for all time to come if 
there is a hitch in the operation of his plant, or if his bridge 
falls through or his dam gives way. 

The Reasons for the Lack of Appreciation. 

These facts being unhappily true, the question arises as to 
their cause. Several reasons may be adduced, the most im- 
portant being: 

Firat—The profession is a new one, and has not yet made 
its impress on the professional world, even though it has changed 
the surface of the habitable globe. 

Second—tThe people generally look on an engineer as a high- 
grade mechanic of superior experience; not as a broad-minded 
professional adviser. ‘This condition is nurtured by our loose 
nomenclature, an engineer in the English tongue meaning vari- 
ously a runner of a three-horse-power stationary engine who 
also in moments of leiaure adds a sufficiency of fuel to the boiler 
to keep up steam—the unions permitting—or a driver of a loco- 
motive; or a land surveyor, who can handle a compass but thinks 
a theodolite a foolish contrivance; or an armature winder; or 
an erector of machinery; or finally a real engineer who is a 
technical graduate, a student later, and who can and does 
produce results that add wealth to the world and mitigate the 
curse of Adam. With these to choose from, it is scarcely to be 
wondered at that the public is sometimes a little mixed as to the 
mental attainments of a man who is described as “an engineer.” 
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Third—The general public has not yet learned to make use 
of the professional services of the engineer. Usually a technical 
adviser is only retained when the work to be done is of compara- 
tively great importance. A lawyer will give a few minutes’ 
advice for say ten dollars, a doctor will look at your tongue 
if you are “out of sorts” and write a prescription while he steps 
into his buggy for five dollars, but the man who goes both to 
lawyer and doctor will not go to an engineer and talk over a 
small matter at a cost of ten dollars. ‘This is an important 
feature. No man who undertakes any technical work whatever 
—whether it be warming his billiard room or putting a new 
jack-shaft in the power station—should do it without the short 
five or ten-dollar consultation with an engineer. 

Fourth—The incompetents—there are many, so many in- 
competents in the engineering profession, for there is no exami- 
nation required to enter it as there is in law or medicine. A 
mechanic reads a few simple works, buys an indicator, a volt- 
meter and a pack of cards with “electrical” or “mechanical en- 
gineer” printed on them, and the work he does will cause his 
employer to do hia own engineering or trust the manufacturing 
companies for advice, and five dollars a day is this “engineer’s” 
charge for services. 

The Influence of the Non-Technical Practical Man. 

Then there is the man who worked several years in a power 
station and knows all about it—practically. The “practical” 
man catches many fine fish with golden scales. This magic 
word “practical” differentiates him at once from the kid glove 
theorizer. He can do the things the collegian merely thinks 
about. He charges six dollars a day for his services and is of 
the opinion that in Germany the amperes are larger and hotter 
than in this country, but the volts are not so satisfactory. 

And the hard-working, plodding chap who has studied hard, 
got his degree and really knows a lot, but has no originality, 
no breadth of vision and was simply cut out for a storekeeper 
or something in which sterling qualities coupled to an unscien- 
tific mentality bring success. As he doesn’t get along very 
swimmingly, why ten dollars a day is his figure—hoping by 
a low price to catch a bit of the business that is ever going past 
him. Truly, an engineer, like a poet or painter, is born, and all 
the technical schools in christendom and heathendom, too, can 
not make one. | | 

There are others that go to make up the list, but these types 
are the most prominent. 

The Remedy for This State of Affairs. 

This condition can only be remedied by bringing the public 
It must be 
taught how the engineer earns his fee and it must realize that 
he has learned his profession by dint of long study and hard 
work. The ability to give a valuable opinion in a few words 


to recognize the value of engineering services. 


has been acquired in the hard school of experience. This educa- 
tion of the public can not be accomplished unless engineers 
charge adequate fees. Engineering services will not be valued 
above the price paid for them, and nothing less than the accus- 
tomed fee should be accepted. Every engineer should stand 
upon his dignity if the proper position of the profession is to 
be recognized. 
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SERIES GROUNDED SYSTEM. 


The object of this article, and of those 
following, is not to force upon the reader 
an endless and indiscriminate collection 
of telephone circuits, but to show only 
those that have played a prominent part 
in the development of the telephonic art, 
and have at one time been a standard 
form. While circuit design is but a small 
part of telephone engineering, yet it is 
important, particularly to the beginner, as 
a foundation upon which to build his 
knowledge. To begin the study of one of 
the late circuit arrangements without any 
knowledge of the reasons for such a com- 
bination and its usage would throw the 
student into hopeless confusion. It is 
for this reason that it is advisable to be- 
gin in the simplest era of telephonic prac- 
tice, and trace the conditions that have 
caused the several changes in the prac- 
tice. 

The first system put into wide practical 
usage, having a bearing upon the present 
practice, was the series grounded system. 
It is not meant that this system is ob- 
solete by any means, because it is safe to 
say that over one-third of the present-day 
telephone service is given over series 
grounded circuits. | 

This system is the simplest of all. One 
wire ran from the exchange to the sub- 
scriber, using the earth as a return. One 
wire virtually went through the switch- 
board jacks, and terminated in a low-re- 
sistance drop of large size. I mention the 
size of the drop to bring out the point 
that one of the great ideals of the design- 
ing engineer is a reduction of the size of 
the drop and jack, or signal and jack 
spacing, so that floor space will not be 
a prohibitive feature. The immense drops 
and jacks go to show that the original 
service requirements that this system was 
designed to meet were not great. The 
subscribers were few in number, and the 
telephone did not find such wholesale 
usage as at the present day. The pole 
lines would take care of double the num- 
ber of subscribers that the metallic line 
requires, and was free from complica- 
tions of transportation. Certainly the own- 
ers of the grounded systems were not 
anxious to adopt the metallic system, and 
this fact is borne out that these systems 
made a futile fight against the earth cur- 
rents of the street railway, and, in spite 
of this, hung on to this absolutely in- 
adequate system until the common battery 
systems became available. 
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After the street railway systems found 
that they had a legal right to use the 
earth (the telephone interests actually 
contested it) the ultimate abandonment 
of the series grounded system was assured. 
To secure relief from the noises due to 
earth currents, the common return was re- 
sorted to. It did not free the lines from 
cross-talk and inductive disturbances, 
however. And if the subscriber’s line 
was not helped by a common return it 
was changed to metallic service—if the 
subscriber paid for it. But to give metal- 
lic service to a subscriber with a switch- 
board that is limited to a grounded serv- 
ice was the next problem. To make a 
satisfactory connection between a metallic 
line and a groun- ted line the balance must 
be preserved. ‘The repeating coil was the 
means whereby this was accomplished, 
and the discovery of the usefulness of this 
device also made it possible for any 
grounded subscriber to have toll connec- 
tion. Prior to this he was compelled to 
go to the exchange office to get the metal- 
lic long-distance service. This make- 
shift, owing to the great number of metal- 
lic lines, literally caused exchange rooms 
to be lined with unsightly repeating coils 
which collected dirt in a very liberal man- 
ner, as was ever evidenced upon the re- 
moval of old apparatus to make way for 
the new. 

The instrument shown in Fig. 1 is the 
same as the series instrument of the pres- 
ent day. No advance has been made along 
this line. The hook switch separates the 
talking and ringing functions. When the 
receiver is on the hook, the instrument is 
in a condition to receive a call or send 
one. When the receiver is off the hook, 
the circuit is closed through the trans- 
mitter, primary coil and battery, and the 
instrument is in a condition for speech 
transmission. With the receiver off the 
hook, no call can be sent or received. If 
the generator and ringer were left in the 
circuit during transmission, the talking 
currents would be weakened. If the talk- 
ing circuit were left in, the batteries 
would be run down and the ringing cur- 
rent weakened. The eighty-ohm series 
bell ig not a sensitive piece of apparatus 
anyway. That fact caused the generator 
to be normally short-circuited, in order 
to prevent the inductance of the armature 
weakening the incoming generator cur- 


rent to such an extent that the bell will 


not ring. However, when the generator 
handle is turned the short-circuit is re- 
moved, and the bell and line get the full 
force of the current. 

At the exchange office, the line ends in 
a jack and a drop or signal, the earth or 
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common return completing the circuit. 
The jack is a cut-off device, for the pur- 
pose of disassociating the signal from the 
line when a plug is inserted for a connec- 
tion. There are several reasons for this, 
one being that the only function of the 
line signal is to attract the attention of 
the operator. When that is accomplished, 
it has no further usage. Another reason 
is that an eighty-ohm drop bridged across 
the talking circuit would seriously inter- 
fere with good transmission. And there 
is a good reason from the operating 
standpoint, for if the drop were not cut 
off, the drop would fall every time the 
subscriber was signaled. If the board 
was a small one, the only evil effect would 
be to cause the operator unnecessary time 
and labor in restoring the drop. But if 
the board had 1,000 lines, for instance, 
and, according to Fig. 1, there were five 
multiple jacks and one answering jack 
for each line, an operator ringing in the 
multiple would not only ring the sub- 
scriber, but would throw down the line 
drop in front of the regular answering op- 
erator. The operator would in the ordi- 
nary performance of her duty plug into 
the jack of the line calling, to answer, 
only to find herself breaking into a con- 
versation. 

A multiple-jack system is one which 
gives the operator the facility of con- 
necting the group of lines in her control 
directly with every subscriber in the office. 
Ordinarily, each operator may be said to 
handle 100 lines. If the office did not ex- 
ceed 100 lines, one answering jack and 
drop sufficed. If the number increased to 


200 lines, still one jack sufficed, as each - 


operator could reach the jacks on the 
others’ lines. If the number increased 
to 400 lines, and four operators were re- 


quired, they could not reach all the others’ 


lines, so the jacks of the first 200 lines 
were multipled to the third and fourth 
operators, and vice versa. The number 
of subscribers growing to 1,000 lines, five 
sections or ten operators’ positions would 
be necessary, and each line would have 
five multiple jacks, J1, J2, J3, J4, J5, 
and answering jack J6, as shown in Fig. 
1. As it is necessary to cut off the line 
signal, the jacks are arranged in series. 
The arrangement is more properly known 
as a series-multiple jack, and is open to 


the objection of having movable contacts 


in the path of the talking circuit. A 1,000- 
line board, with five sections, two operators 
to a section, will have 5,000 multiple 
jacks and 1,000 answering jacks, or a 
total of 6,000. Compare this. with a 2,000- 
line board, with twenty operators’ positions 
and ten sections. There would be 20,000 
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multiple jacks and 2,000 answering jacks, 
a total of 22,000. It is seen that as the 
exchange increases in size, the number 
of multiple jacks per line increases, mak- 
ing the cost of a larger board per unit 
somewhat greater than a small board. 
When the subscriber calls for the opera- 
tor, he turns the generator handle on the 
instrument, causing an alternating cur- 
rent to pass over the line through drop 
D. This current passes through the suc- 
cession of multiple jacks, through the 
winding of D, causing the shutter to fall. 
The operator inserts a plug into the jack, 
which mechanically cuts off D. She presses 
key K3, and places her operating set in 
connection with the subscriber’s instru- 
ment, through the spring contact of J6, 
plug P, closed contact of ringing key, K1, 
through one-half of the eighty-ohm wind- 
ing of the clearing outdrop COD, and the 
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no click, she is at liberty to plug in and 
ring on the line. 

Of equal importance to the necessity 
of cutting off the line signal during con- 
nection, is the protection of that connec- 
tion during its usage. The busy test and 
the method of operating the cut-off relay 
we will find to be the vital considerations 
of every system to be studied. To accom- 
plish this busy test, each jack is arranged 
with the body of the jack insulated from 
the spring of the jack. The plug must be 
tirmly held, and the thimble of the jack 
accomplishes that result. It is repre- 
sented in Fig. 1 by small rectangles at 
the end of each spring. The series of 
thimbles is connected together in multi- 
ple, and insulated from the series of talk- 
ing spring contacts. To accomplish a 
test, it is necessary that the potential of 
the jack be changed by the entrance of 
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earth or common return. Learning the 
number desired, the operator would in- 
sert calling plug P2 into the jack, and 
ring the party with key K2, were it not 
for a very necessary precaution. One of 
the necessary rules of operating is that 
under no circumstances is a connection 
to be forced upon people already in con- 
versation. Now how is this operator to 
know that the line is busy. She can not 
see the jacks along the board, besides it 
would take too much time to look for 
them. She therefore must have some 
means whereby she may quickly learn the 
condition of the line’ without interfering 
with the parties talking. That means 
must be either audible or visual. The 
audible test is preferable, and a busy in- 
dication is conveyed to the operator by 
clicks in the receiver upon the alternate 
touching of a busy jack. If she receives 


the plug. Normally, the thimbles have 
no potential. To produce a change, the 
plug in this system was made of solid 
metal, so that when it was inserted it 
short-circuited the spring of the jack and 


the thimble. As the system was a ground- 
ed one, the entrance of the plug caused 
the thimbles to have earth potential. To 
conform the cord circuit to this condition, 
so that the operator’s receiver would de- 
tect that difference in the jack thimbles, 
a battery BB was placed, as shown in 
Fig. 1, between the secondary winding of 
the induction coil and receiver and the 
earth. The battery BB was composed of 
several cells, about six volts, and it gave 
a potential to all the plugs, above that of 
ground, all the time the listening key 
K3 was closed. To touch the plug at six 
volts potential to the thimble of an un- 
plugged multiple of jacks gave no sound. 
To touch a plugged-up jack thimble mul- 
tiple gave a click to the receiver, and gave 
warning of usage. 
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This test system was not satisfactory, 
in the light of recent practice. When the 
plug was inserted into the jack, the ground 
put on the thimbles was the subscriber’s 
ground. Making a test on a busy talking 
subscriber would give the subscriber the 
same testing clicks that the operator re- 
ceives. That would be particularly ob- 
jectionable on a very busv line. Then 
as the street railway earth currents be- 
gan to manifest themselves, differences 
of potential between earth points became 
apparent. A subscriber residing along 
the street railway tracks had his line in 
the direct return path of the earth cur- 
rents. It would make the line noisy, 
and his service annoved by a false busy 
test. That is to sav, the insertion of an 
operator’s plug would put the jack thim- 
bles at the potential of the subscriber’s 
ground. That ground might have a poten- 
tial of six volts with respect to the ex- 
change ground. The operator, in making 
a test with her six-volt busy battery, might 
not hear the test clicks loud enough to 
refrain from breaking in on the conversa- 
tion, ringing in a talking subscriber’s ear, 
and putting a third party on connection. 
The common return usually alleviated this 
trouble. But the feature of clicking in 
the talking parties’ ear was very objec- 
tionable, and has led to a most careful 
avoidance of this feature in the late sys- 
tems. 

When grounded service became too ob- 
jectionable, the subscriber was given 
metallie service from his instrument to 
the exchange office, but not quite to the 
switchboard. To accomplish this, a re- 
peating coil RP was placed in the line 
at the office, protected by the arresters. 
The metallic party, shown at right hand 
of Fig. 1, could not enter the board on a 
metallic basis, because the board was de- 
signed for single-wire service. The re- 
peating coil connects grounded and metal- 
lic lines effectively, and enables the 
metallic party to enter the grounded 
board consistently. This method made 
the subscriber’s line quiet, but did not 
ensure quiet connection with grounded 
lines. If the grounded line was noisy, the 
metallic subscriber heard it, too. Natu- 
rally, the system passed quickly out of 
date upon the advent of the trolley, and 
particularly since the public insists upon 
a rapid, consistent service. 

Assuming that No. 50 calls No. 650, 
No. 50 turns magneto handle, throws 
down drop D, operator plugs in, cuts off 
D, throws listening key K3, ascertains 
the wishes of No. 50. No. 50 calls for 
No. 650, operator tests with plug P2, 
and hears no receiver click. She inserts 
plug P2 into multiple of No. 650, cutting 
off line signal D1. She throws ringing 
key K2, ringing bell of No. 650. If No. 
50 has hung up in the meantime, she rings 
back with key K1. When No. 50 rings 
off, the current passes through the series 
drop COD, and the bell of No. 650, or 
vice versa. The operator challenges the 
line, and if No. 50 or No. 650 do not 
want another party, she pulls down the 
connection. 
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The Hydroelectric Station of Champ. 


An Interesting Industrial Power Station in the Province of Isere, Erected and Operated by Local Interests. 


HIS installation is particularly in- 
teresting because of the character- 
istics of the hydraulic and the elec- 

tric pars, and because there has been 
created about it an industrial syndicate 
which furnishes a remarkable example of 
the socialization—in the proper sense of 
the word—of waterfalls. 

The Champ station is intended to fur- 
nish electrical energy for motive power 
to the diverse industries installed prin- 
cipally in the valleys of the Fure and the 
Morge rivers—small water-courses which 
flow into the Isére a score of kilometres 
below Grenoble; hence the name, La 
Société Hydroelectrique de Fure et Morge, 
given to the company which has exploited 
and constructed this station. This com- 
pany has not made any lighting installa- 
tions, as the districts traversed by its lines 
are already supplied by other enterprises 
for distributing electrical energy. 

The part of the course of the Drac on 
which the fall which supplies the Champ 
station has been created is that which just 
precedes its confluence with its principal 
affluent at St. Georges de Commiers. 
Starting from that point, the bed of the 
Drac which has, up to- this point, been 
confined in. deep, narrow gorges, spreads 
out over a large plain formed by its 
detritus. ‘During floods, when the flow 
of the river attains possibly 1,200 cubic 
metres of water, the breadth of the sur- 
face covered by it exceeds one kilometre. 
Under ordinary conditions the flow is only 
sixty to eighty cubic metres, and only a 
very small part of that surface is occu- 
pied by the bed of the torrent; a bed which 
is frequently changing its position in the 
alluvium of which it is formed. 

Under these conditions, a fall could be 
created neither by means of a retaining 
dam nor by a canal following the aide of 
the stream. The solution adopted con- 
sists in drawing off the water of the Drac 
by a submersible dam of low height, in 
a large canal placed in the plain formed 
by the torrent—that is to say, in its 
larger bed. The height of the flow util- 
ized—by which is meant the difference 
between the level of the water in the in- 
take chamber and that in the tail-race— 
is from thirty-seven to forty metres. The 
flow obtained is seventeen cubic metres 
per second. Allowing for all the differ- 
ent losses due to the passage of the water 
in the screens, pipes, etc., the useful fall 
ig reduced to thirty-two metres, which 
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gives 7,200 horse-power. ‘The intake for 
the water is formed of a fixed dam and a 
movable dam, and a receiving basin 
equipped with gates. After passing this 
basin, the water flows into a large settling 
chamber, from which runs a canal 600 
metres long, terminating in the basin 
where the pipe line starts. 

The stationary part of the dam is 
formed from a wall of concrete 130 metres 
long, twelve metres broad at the base, 
and varying in height from two to five 
metres, according to the profile of the 
bed of the Drac. The movable section 
of the dam is composed of two gates eight 


broad and one and one-half metres high. 
These can be closed by gates. A screen of 
special form is placed the whole length 
of the wall, on the side toward the Drac. 
It is formed of plates of iron disposed like 
a shutter, so that pebbles moving along 
the plates are caught by the current pro- 
duced by the opening of the movable dam, 
and can not enter the canal. After pass- 
ing the intake basin, the water arrives 
at a sort of opening out of the canal, which 
forms the first settling chamber, and has 
a surface of 2,500 square metres. It has 

a weir and gates which allow it to be 

emptied, carrying out the material de- 
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metres long and one and one-half metres 
high, operated from an iron foot-bridge. 
The movable dam serves to maintain the 
current of water through the collecting 
basin, so as to avoid deposits of gravel 
before the screens. The bed of the mov- 
able dam rests on a metal caisson, 
seventeen metres by six metres, sunk ten 
metres below the stationary dam by means 
of compressed air. To avoid erosion by 
the action of gravel, the bed of the dam, 
which is formed by the upper part of the 
caisson, is covered with a shield of oak 
beams fourteen centimetres thick. 

‘The wall of the collecting basin is 
pierced by openings for taking in the 
water, and is built of concrete. It is 
eighty metres long, pierced at fifteen 
points, each opening being two metres 


posited by the water. The canal, which 
starts at the settling basin, is 600 metres 
long, and has a width varying from sixty 
metres to twenty-two metres, with a depth 
increasing from one and one-half metres 
to four metres. The canal is construct- 
ed partly in excavation and partly by an 
embankment. Its sides are covered with 
a revetment of hydraulic concrete. The 
slope of the bottom is four millimetres 
per metre. 

‘The water basin, which serves as a ter- 
minus for the canal and from which the 
pipe starts, is built of concrete. It has a 
total surface of 900 square metres and a 
depth of four metres. This basin is di- 
vided into two compartments by a wall 
1.2 metres high, surmounted by a screen. 
The first compartment receives directly the 
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water from the canal, and is intended to 
check the current and to catch material 
entrained by the water. The second com- 
partment of this basin has a depth varying 
from four to seven metres, and from it 
starts the concrete tube which forms the 
first section of the pressure canal. 

The pipe is 3.3 metres in diameter, with 
a slope of seven millimetres per metre and 
4,600 metres long, of this 2,100 metres 
are formed of reenforced concrete, and 
2,500 metres of sheet steel. The section 
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of iron rods. The directrices of this have 
diameters varying from eleven to twenty- 
two and one-half millimetres. The gen- 
eratrices vary in diameter from six to 
twelve millimetres. ‘The meshes of the 
trellis measure from ten to eleven centi- 
metres. 

The steel pipe, which starts where the 
concrete pipe ends, is formed of plates of 
soft steel varying in thickness from seven 
to fifteen millimetres. The sections are 


riveted together, and the pipe rests on a 
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with a velocity of two metres per second, 
so that it has been necessary to make pro- 
vision for avoiding the water hammer in 
case of an abrupt stoppage at the station. 
To this end, three stand-pipes have been 
placed on the pipe line, two of reenforced 
concrete, and one of steel. The reenforced 
concrete stand-pipes are, respectively, nine 
and twenty metres high. The smaller is 
placed 400 metres from where the water 
enters the pipe. The larger is placed at 
the junction of the concrete and the steel 
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of the pipe formed of reenforced concrete 
is designed to support a maximum press- 
ure of a twenty-metre head of water. This 
is the most important pipe of this type 
which has yet been constructed. It is 
formed of a cradle of hydraulic concrete, 
in which rests the true pipe. The cradle 
is a half-cylinder, the extrados of which 
form a polygon with six irregular sides, 
and the intrados a half circle. This cradle 
was constructed in the ditch by means 
of wooden forms. The thickness of the 
pipe varies from 0.2 to 0.25 of a metre. 
Enclosed within the mass of concrete is 
a metallic core in the form of a network 


cradle of concrete half a metre thick, 
buried in the ground. This is thought to 
be the first time that a metallic pipe of 
large diameter has been laid in this way. 
This arrangement is advantageous as it 
prevents deformation of the pipe during 
the delicate operation of filling it, and has 
given excellent results. Further, the pipes 
are covered with a layer of earth and 
gravel fourteen centimetres thick, which 
prevents expansion and contraction due to 
changes in temperature. In this case these 
effects are not noticeable. 

The mass of water in the whole length 
of pipe is 40,000 cubic metres, flowing 


pipes. ‘The steel stand-pipe is thirty-five 
metres high, 3.3 metres in diameter at its 
base, and 1.4 metres at the summit. This 
is placed at the extremity of the pipe 
line, of which it is, in fact, the prolonga- 
tion. It is connected to the pipe line by 
a round elbow. Its opening is 0.6 of a 
metre above the normal level of the operat- 
ing room. This stand-pipe is surmounted 
by a reservoir also of sheet steel, three 
metres in diameter and two metres high, 
from which are carried three pipes each 
0.6 of a metre in diameter. These descend 
at the exterior of the stand-pipe, and ter- 
minate in the tail-race, and are intended 
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to carry off any water which may rise in 
the reservoir in consequence of a check 
of flow at the station. 

The generating station is placed in the 
territory of Champ. It consists of a ma- 
chine room, forty metres long and twelve 
metres wide, containing the turbines and 
the alternators. A traveling crane capa- 
ble of raising a weight of fifteen tons has 
been installed here for facilitating re- 
pairs and handling the machines. In the 
basement, placed directly under the al- 
ternators, are the feeder galleries con- 
necting the alternators to the switch- 
board. In front of the machine room, 
and also in the basement, is the trans- 
former room, supplied with water under 
pressure for cooling this apparatus. A 
track running into this room allows the 
transformers to be carried easily to the 
repair shop, where there is a ten-ton trav- 
eling crane. 

On the ground floor are found: in the 
centre, the switchboard and lightning ar- 
rester room; to the right, the office of 
the engineer, the telephone and store- 
rooms, and, to the left, the engineer’s 
living apartments. 

The station contains, at this time, five 
groups of turbines and alternators, -each 
rated at 1,350 horse-power. ‘There are two 
exciter groups of 150 horse-power each, 
and a small five-horse-power turbine for 
supplying the hydraulic accumulators nec- 
essary for operating the turbine govern- 
ors. The turbines are furnished by the 
house of Neyret-Brenier, Grenoble. They 
are of the centripiled type, with hori- 
zontal shafts, and a cylindrical distrib- 
uting chamber. They operate with a 
draught of five metres, and they are at- 
tached to the alternators by flexible coup- 
lings. Their speed is 300 revolutions per 
minute, and they take, at full load, about 
four cubic metres of water per second. 
Three of the turbines are furnished with 
automatic regulators, and are supplied 
with compensating gates. 

The electric equipment of the station 
was furnished by the house of Brown, 
Boveri & Company, of Baden, Switzer- 
land. ‘The alternators are of the three- 
phase type, with revolving fields. Each ab- 
sorbs at its shaft 1,350 horse-power, when 
operating on full load, with a power-fac- 
tor of 0.80. The generators give 3,000 
volts at fifty cycles per second, and as the 
speed is 300 revolutions per minute, the 
fields have twenty poles. 

The continuous-current dynamos, which 
serve as exciters, are two in number, and 
are rated at 150 horse-power each. The 
armature has a speed of 500 revolutions 
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per minute. They are shunt machines, 
and generate current at 115 volts. 

The transformers raise the voltage from 
3,000 to 15,000 or 26,000 volts. These 
raising transformers, to the number of 
five, have an output of 1,150 kilovolt- 
amperes each. The cores are disposed in 
the same plane. The 3,000-volt primary 
windings are subdivided on each phase 
into three equal parts, placed in series. 
This provides for the possibility of chang- 
ing the connections, for utilizing a volt- 
age of 1,000 by grouping the three sections 
in parallel. The extremities of the sec- 
ondary bobbins are attached to six termi- 
nals, placed on the transformer case, so 
that a simple movement at the high-ten- 
sion switchboard will enable the connec- 
tion of these coils to be made either in 
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placed at the middle of the switchboard 
room, on the second floor. Back of the 


high-tension switchboard are placed the 


lightning arresters, of the Siemens horn 
type, with liquid resistance for protecting 
the apparatus in the station. At the exit 
from the station supplementary lightning 
arresters have been installed to increase 
the security. It has been the aim of the 
design to make the passage of lightning 
to the ground as direct as possible, with 
the object of protecting the station ap- 
paratus. The bases of machines, alter- 
nators, transformers, all frames support- 
ing the electrical conductors—in a word, 
all metallic parts in the installation— 
have been grounded by means of two 
wires, each two millimetres in diameter, 
one connected to the water pipe, and the 
other to a shaft of copper sunk in the tail- 
The principal line of feeders is 


race. 
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triangle or in star; the first giving 15,000 
volts, and the second, 26,000 volts. The 
cores and windings are submerged in oil, 
cooled by water circulating in a double 
worm. The weight of each transformer is 
about 9,500 kilogrammes. 

The distributing switchboards are re- 
markable for their simplicity. ‘They in- 
clude all measuring apparatus, as well as 
that for protection and for securing good 
operation of the station. They are three 
in number. The first is the mean-tension 
switchboard, placed on the ground floor 
between the machine room and the trans- 
former room. The second is the low-ten- 
sion switchboard, placed on the second 
floor, on the operating platform. The 
third is the high-tension switchboard, 


thirty kilometres long, and consists of 
six wires, each seven millimetres in diam- 
eter, supported by metal poles common to 
the Société Grenobles de Force et Lumière 
and of the Société Hydroelectrique de 
Fure et Morge. At Morians it divides 
into two primary lines, one composed of 
three wires, five millimetres in diameter, 
which runs to Voiron, along the valley of 
the Morge. The other, consisting of three 
wires, six millimetres in diameter, runs 
toward Rives. These primary lines are 
supported by wooden poles. The high- 
tension insulators are of moulded glass 
secured in America. They had been test- 
ed separately at 80,000 volts before being 
placed on the poles. The lightning ar- 
resters placed along the line are of the 
Siemens horn type, with liquid resist- 
ances. The overhead switches are of the 
horn type, similar to those placed on the 
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high-tension switchboard at the station. 
Current at 26,000 volts is distributed to 
the substations proper, to the number of 
eleven. ‘These substations lower the volt- 
age to 2,000 or 1,000, according to the 
locality. From these substations separate 
the secondary lines, which serve the sta- 
tions of the subscribers. Certain indus- 
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lines passing from the transformers are 
connected to a set of Wurtz lightning ar- 
resters; then to a set of circuit-breakers 
of the fusible type; mount the tower, and 
pass to the stations which they are called 
upon to serve. 

The efficiency obtained for the installa- 
tion is fifty-eight per cent of the hydraulic 
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THE DISTRIBUTING SWITCHBOARD, HYDROELECTRIC STATION AT CHAMP, FRANCE. 


tries use current directly at 2,000 volts, 
but the majority prefer to lower the volt- 
age to 120 by means of transformers fur- 
nished by the company. All of the stations 
are constructed in the same way, a small 
kiosk of masonry three metres square, in 
general surmounted by a tower which 
serves for the entrance of the primary 
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power, after a transmission of about fifty 
kilometres and a double transformation. 
This efficiency of fifty-eight per cent of 
an output of 7,200 horse-power gives 4,176 
electrical horse-power available to the sub- 
scribers. Of this 4,176 horse-power, 3,300 
horse-power has already been leased for a 
period of twenty years. 
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lines and the exit of the secondary. Be- 
fore entering the tower, the primary lines 
terminate at an air switch; then pass to a 
set of lightning arresters of the horn type. 
The wires are then fixed to the terminals 
of a set of circuit-breakers similar to those 
of the generating station, and placed in 
niches of white marble. The secohdary 


La Société Hydroelectrique de Fure et 
Morge has used a capital of 5,000,000 
francs ($1,000,000) for this installation, 
so that the cost of supplying an electrical 
horse-power to the buildings of the sub- 
scribers is 1,200 francs. At the shaft of 
the turbines the cost per horse-power is 
about 550 francs. 


541 


The rates for power are 125 francs per 
horse-power-year for a twelve-hour day, 
and 150 francs for a twenty-four-hour 
day. 

The cost of the installation has been 
covered by issuing stock to the amount of 
3,000,000 francs, and by an issue of bonds 
for the remaining 2,000,000 francs. The 
members of the syndicaté, which include 
the principal industrial companies of the 
valleys of the Fure and the Morge, had 
contracted for 3,000 horse-power even be- 
fore the construction of the station. At 
the expiration of the twenty years fixed 
by the contract, the syndicate becomes the 
proprietor of the installation. With the 
3,300 horse-power at present engaged, the 
annual income assured is 475,000 francs. 
This will be increased by 600,000 francs 
when all the power has been engaged, so 
that, in spite of the depreciation, in a 
period of thirty years the profit on the 
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capital will have been about eight per 
cent. The power distributed to the houses 
serves for most diverse uses—tile works, 
paper mills, sawmills, printing-houses, 
weaving mills, silk mills, machine shops, 
coal mines, ete. 

The installation has been operating for 
about a year with perfect regularity. 
Short-circuits caused by trees falling on 
the distrbuting lines have rendered neces- 
sary the stoppage of the entire station 
when it was producing 4,200 horse-power ; 
but, in spite of the large quantity of water 
—40,000 tons, with a speed of seven kilo- 
metres an hour—no damage was done 
either to the steel pipe or to the concrete. 

This successful utilization of a torrent 
which hitherto caused nothing but damage 
proves again that the region of the Alps 
includes riches which may be employed to 
increase the prosperity of the country and 
aid in its progress, 
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Electrification of the Liverpool and 
Southport Railway, England. 

Electrification of the Lancashire & 
Yorkshire line between Liverpool and 
Southport, England, has just been com- 
pleted. The district served is one suited 
for suburban residences, and, as previously 
operated by steam, it was impossible to 
increase the density of the train service, 
due to the shifting and switching re- 
quired at the terminals. As this is prac- 
tically all done away with in electrical 
operation, the train capacity of the road 
has been considerably increased. There 
are forty-seven miles of single track. Cur- 
rent is distributed and collected by means 
of a third and a fourth rail, the former 
being placed outside the track rails, and 
resting three inches above them. ‘The 
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time before the steam service is discon- 
tinued and replaced by the electric trains. 
Of these there will be fourteen, two out 
of this total constituting a reserve, twelve 
being sufficient to operate the whole serv- 
ice as at present proposed. Nevertheless, 
though the hope of completing the line 
by the end of last year was disappointed, 
the time actually taken is noteworthy, 
considering the magnitude of the work 
accomplished. Forty-seven miles of single 
track have been fitted for electric running, 
and included in this length have been no 
less than forty-six level crossings, at each 
of which special provision had to be made 
for interrupting the live rail and the re- 
turn conductor. A power-house adapted 
for the development of about 12,000 in- 
dicated horse-power and a boiler-house 
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140 tons. Each motor car is equipped 
with four 150-horse-power motors, two on 
each truck. ‘The train is controlled by 
means of a double controller, there being 
two cylinders, one operating the motors 
of each car. This necessitates two main 
cables only running along with the train. 
These controllers are of the standard trac- 
tion type, the shafts of the tube being 
geared together and rotated by one handle. 
They are fitted with a magnetic shield 
blowout which enables heavy currents to 
be handled. | 
The motors are of the four-pole type, 
and are constructed much on ordinary 
traction motor lines, but they are designed 
to take a considerable overload for a short 
time without an undue rise of tempera- 
ture. They each weigh 6,050 pounds 
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fourth. rail is placed between the track 
rails, and is slightly depressed. At all 
grade crossings—of which there are forty- 
six—the two conducting rails are inter- 
rupted. 

The following description and illustra- 
tions have been abstracted from Engi- 
neering (London), March 18: 

The order for electrification was en- 
trusted to Messrs. Dick, Kerr & Com- 
pany, Limited. Work was started on 
March 8 of last year and on December 29 
last the first experimental electrical run 
was made over the line. It had been 
hoped to have the whole work completed 
by the beginning of this year, but the ab- 
normal weather obstructed the work 
greatly, and it will still be some short 


designed for sixteen large Lancashire 
boilers have been erected, together with 
almost the whole of their equipments, and 
the substations at Sandhills, Seaforth and 
Birkdale have been completely finished 
and connected up with the high-tension 
leads on the one hand, and with the live 
rail by low-tension feeders on the other, 
while the new rolling-stock is practically 
complete, as twelve out of the fourteen 
electric trains provided for have been de- 
livered, and the others are nearly ready. 

The standard train will consist of 
two motor cars with two trailers placed 
between. The seating capacity of the train 
is 270, and the length overall is about 
248 feet. The motor cars each weigh 
forty-four tons, the entire train weighing 


complete, the armature weighing 1,920 
pounds, and the gear-wheels and housing 
500 pounds. The coils are former-wound, 
and the commutators are built up of drop- 
forged copper bars, insulated with mica. 
The carbon brushes are provided with a 
wide range of adjustment, and provision 
is made for giving ready access to them 
and to the commutator. The gear-wheels 
on the axles are not split, but are forced 
on to an enlargement and keyed there. 
The running wheels are forty-two inches 
in diameter, which is unusually large for 
such service. The collector shoes are of 
steel and weigh ninety pounds each. They 
are hung from links secured to a wooden 
beam fixed to the bogie-frame, so that 
no current can pass up these links to the 
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bogies, connection with the controller 
being made by means of a short length of 
extra flexible cable. A highly interest- 
ing feature of the equipments is consti- 
tuted by the method of control, both sets 
of motors being entirely controlled from 
either end of the train at will. This is 
effected by two main cables only, the con- 
troller and resistances at the rear being 
entirely out of circuit when the train is 
being driven from the front end. Each 
car is therefore fitted with sufficient re- 
sistances to control the whole eight mo- 
tors; and of these two sets of resistances, 
those on one car only are in use at one 
time. The train could, moreover, at any 
time be divided into two parts, and each 
part run independently. At starting, 
each group of four motors at each end 
of the train are run two in series and two 
in parallel, the whole four being placed 
in parallel when the train has got properly 
under way. The starting current momenta- 
rily reaches about 2,000 amperes during 
the period of acceleration, and falls to be- 
tween 450 and 500 amperes when a speed 
of fifty miles an hour or so is attained. 
The resistances are fixed beneath the plat- 
forms of the cars, and are cast-iron grids, 
built up into a box form. 

The controller combines in one prac- 
tically two controllers of the makers’ 
standard traction tvpe, the shafts of the 
two being geared together and rotated 
by one and the same handle. The con- 
tact supports are hinged, so that access is 
readily gained to the interior. The con- 
troller is fitted with the makers’ metallic 
shield blowout, which effectually prevents 
any arcing, in spite of the heavy currents 
transmitted. The reversing handle is also 
fitted to the frame of the controller, and 
by means of a special cable actuates the 
reverser provided for each of the eight 
motors. 

The cara are vestibuled. There are four 
cable connections to be made, and the 
whole operation of coupling up a pair of 
cars has been accomplished by two men 
in thirty-five seconds. The uppermost 
cable is triplicate, and serves for the re- 
verser, lighting and heating circuits, the 
cars being warmed electrically. Of the 
three lower cables, the innermost one con- 
nects together the shoes at each end of the 
train, and is therefore always charged. 
its connection is painted red to distinguish 
it from the two power cables which con- 
trol the motors at the rear of the train, 
and are out of circuit when the car is at 
rest. As already stated, the third rail 
is to be supplied with current from sub- 
stations, of which there are four, that at 
Formby being still incomplete. These sta- 
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tions are grouped more closely at the 
Liverpool end, where the density of the 
traffic is greater than elsewhere. That at 
Sandhills is two miles from the terminus, 
while the Seaforth station is three and 
three-quarter miles from Liverpool, Form- 
by ten and one-quarter miles, and Birk- 
dale sixteen and one-eighth miles. The 
end-sections of the line are supplied from 
one substation only, so that the Birkdale 
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verters are very similar in general design 
and appearance to the makers’ standard 
direct-current machines. They have eight 
poles, and each is capable of yielding a 
continuous current of about 1,000 am- 
peres at 600 to 650 volts when running 
at 375 revolutions per minute. 

There are three static transformers 
for each rotary, one for each phase, and 
each, therefore, has a capacity of 200 kilo- 
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station has to supply current to Crossens, 
which is five and one-eighth miles dis- 
tant. The intermediate sections are all 
supplied from two substations. Provision 
is made, it should be added, for cutting 
out in case of need any of the numerous 
sections into which the third rail is di- 
vided. The substations are situated quite 
close to the track, so that very short leads 
are necessary to connect them with the 
third rail. To this rail they supply con- 
tinuous current at 600 to 650 volts, de- 
rived from rotary converters driven by 


watts. They are wound with copper strip 
on edge for the secondaries which are 
nearest the cores, the primary coils being 
above and outside these. Special care has 
been taken to secure efficient ventilation, 
and the whole is enclosed in a sheet-metal 
casing, through which a blast of air is 
propelled by motor-driven fans, two of 
which, taking five horse-power, are pro- 
vided for each substation. These fans will 
each yield 8,000 cubic feet of air per 
minute under a pressure of from two 
inches to three inches of water. The trans- 
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a low-tension three-phase alternating cur- 
rent, which in turn is taken from the sec- 
ondaries of a series of static converters, 
the primaries of which are traversed by 
a three-phase current at 7,500 volts, sup- 
plied by the generating station at Formby. 
At Seaforth, Sandhills and Formby there 
will be four rotary converters, and at Birk- 
dale three, provision being made for ex- 
tensions when required. The rotary con- 


formers weigh about 5,450 pounds each. 
The whole of the high-tension leads are 
kept beneath floor level, there being a 
special high-tension fireproof chamber be- 
low the station floor and behind the 
switchboard. Circuit is made and broken 
by oil switches located in this chamber, 
and operated by a long link-work from 
the front of the switchboard. The high- 
pressure measuring instruments are con- 
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nected to the high-tension circuits through 
transformers only, so that no dangerously 
high voltage comes on to the switchboard. 

Some of the instruments have been sup- 
plied by Messrs. Elliott Brothers, but the 
switches and circuit-breakers have been 
made by Messrs. Dick, Kerr & Company 
at their Preston works. On the power- 
received panel there are three alternating- 
current ammeters, one for each phase, and 
an integrating wattmeter 1s mounted on 
the subpanel. On the transformer panels 
are an alternating-current ammeter, a 
centre-zero rotary field ammeter, a volt- 
meter synchronizing plug, the oil-switch 
operating gear, the field rheostat hand- 
wheel, the field break, and the field two- 
way switch. The rotary converter panels 
carry an autocircuit-breaker, and on the 
direct-current superpanel is an ammeter 
two-way paralleling plug and two single- 
pole knife switches, with the starting-bar 
coupler switch on the subpanel. On the 
power delivered panel is an ammeter, a 
two-pole change-over switch, a two-way 
voltmeter plug, and an integrating watt- 
meter. On the subpanel is mounted the 
rotary direct-current starter, which is a 
multiple contact switch connected to a 
grid resistance behind. There are four 
direct-current feeder panels, each having 
an autocircuit-breaker on the subpanel, 
a direct-current ammeter, and a single- 
pole change-over switch intended prin- 
cipally for burning out any fault in a 
feeder. A Garton lightning arrester and 
choking coil are fitted behind. Other 
panels support the lighting and motor 
switches, and another board carries the 
Board of Trade instruments. 

The substations are connected to the 
power stations ‘by high-tension cables laid 
in triplicate. Under ordinary working 
conditions all three cables are in use, but 
two will suffice to carry the current with- 
out too great a voltage drop or current 
density, in case of the third cable breaking 
down. These cables were made and laid 
by Messrs. W. T. Glover & Company, act- 
ing as subcontractors to Messrs. Dick, 
Kerr & Company. 

The extra high-tension connecting 
cables are of the triple triangular type, in- 
sulated with paper impregnated with 
“liatrine,” covered with lead, and finally 
armored with galvanized steel wire, 
which not only serves as a mechanical 
protection to the cable, but also makes 
a capital earthing conductor. The joints 
are of the plumbed lead sleeve type, the 
sleeves being filled with “diatrine.” Four 
different sizes of cables have been used 
viz., thirteen miles of 37/15, six and one- 
half miles of 37/16, six and one-half 
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miles of 19/15, and eighteen miles of 
19/16, making a total of forty-four miles. 
Each of the three cores is finished off with 
a different color of the paper insulation, 
thus facilitating the making of connec- 
tions. The cables have been laid in wooden 
troughs, where they rest on impregnated 
wooden supports spaced eighteen inches 
apart. The troughs were finally filled in 
with compound, and for the most part 
have been buried in the six-feet way. All 
the cables were tested to 30,000 volts be- 
tween the cores and the earth before they 
left the works. 

The power station has been erected at 
Formby, on the banks of the river Alt, 
the presence of which has facilitated the 
provision of condensing water. 

The site, in other respects, had draw- 
backs, as the subsoil was mud, so that it 
has been necessary to “float” the whole 
of the buildings, boiler, and engine foun- 
dations on a concrete raft. The building, 
which has been erected by Messrs. Thomas 
Croft & Sons, of Preston, to designs fur- 
nished by Messrs. Dick, Kerr & Company, 
is divided into two havs, each 280 feet 
long; but that containing the boilera is 
fifty feet, and the other sixty-five fect 
wide. The whole of the weight of the 
roof and traveling cranes is transmitted 
to the foundation through steel columns, 
the brickwork being mere screens, not in- 
tended to take any extraneous weight. 
The steelwork was supplied by Messrs. 
Head, Wrightson & Companv, of Thorna- 
by-on-Tees, and the twenty-ton electric 
traveling cranes by Messrs. Jessop & Ap- 
pleby, of Leicester. 

The subcontractors for most of the 
steam equipment at the power station 
were Messrs. Yates & Thom, of Black- 
burn. It consists of sixteen Lancashire 
boilers, measuring thirty-two feet by 
eight feet six inches in diameter, designed 
for a working pressure of 160 pounds 
per square inch. The flucs are three feet 
five inches in diameter, the metal in them 
being nine-sixteenths of an inch thick. 
The sixteen boilers are grouped in two 
sets of eight boilers each, and will be 
hand-fired. Galloway superheaters are 
fitted in the downtake flues, and Green’s 
economizers, having a surface of 14,400 
square feet, are also provided. 

The boilers are worked by induced 
draught, a couple of fans, each capable of 
drawing through the furnaces sufficient 
air for the combustion of 10,000 pounds 
of coal per hour, being interpolated be- 
tween the economizers and the chimney, 
which is sixty feet high. These fans were 
supplied by the Buffalo Forge Company, 
and are designed to run at 175 revolutions 
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per minute, being driven by steam. The 
inlets measure six feet two inches in 
diameter, and the discharge is four feet 
eleven and three-quarter inches square. 
The fan shaft is five inches in diameter, 
and is supported by self-oiling and water- 
cooled bearings, twenty-seven inches long. 
The whole of the piping of the station was 
supplied from the Kilmarnock works of 
Messrs. Dick, Kerr & Company. The 
feed-ring is six inches in diameter, and 
from this branches communicate with each 
boiler through check-valves. The feed 
can be passed into the boilers either di- 
rect or alternatively through the econo- 
mizers. The main steam-piping, which is 
of steel, is twelve inches in diameter, 
and is arranged so that the steam can be 
passed either through the superheaters 
into the main steam-ring or else direct 
through a by-pass to the engines. The 
exhaust-pipes are twenty-four inches in 
diameter, and are connected to jet con- 
densers, a by-pass being fitted, by which, 
if desired, the steam can be discharged 
direct into the atmosphere. The four 
main engines are of the cross-compound 
horizontal Corliss type, and have, with a 
fifth vertical engine of half the size, been 
built by Messrs. Yates & Thom. They 
have cylinders thirty-two inches and 
sixty-four inches in diameter by four-foot 
six-inch stroke, and are designed to run 
at seventy-five revolutions per minute, at 
which they are intended to develop at 
normal load 2,310 horse-power, but are 
also capable of working under an overload 
of twenty per cent more. The valves are 
in the cylinder ends, which are separafe 
from the barrel, the ends thus forming the 
steam-chest. The valves are worked by 
the builders’ well-known trip-gear, the 
exhaust valves being driven by a separate 
eccentric. 

Two Edwards air pumps are driven 
from the low-pressure tail-rod. Each fly- 
wheel is twenty-two feet in diameter, and 
has bolted to it the rotor of the 1,500- 
kilowatt three-phase alternator. These 
have been built at the Preston works of 
the contractors, and generate three-phase 
current at 7,500 volts direct, the periodic- 
ity being twenty-five cycles per second. 
The rotor has forty radial cast-stecl poles, 
of oval section, bolted to the outer rim 
of two finished cast-steel rings of T-sec- 
tion, which in turn are bolted to a cast- 
iron spider. The pole tips are of lami- 
nated steel, with a central air-space, which 
communicates with grooves in the poles 
intended to secure efficient ventilation 
when running. The field coils are of bare 
copper strip, wound edgeways. Slip- 
rings are fitted on each side of the cast- 
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iron spider, and on these bear three car- 
bon brushes. The rotor complete weighs 
48,500 pounds, the poles alone weighing 
12,800 pounds, and the spools 6,350 
pounds. The stator consists of a cast- 
iron frame, carrying the core discs on its 
inner periphery. ‘The core segments are 
of annealed iron, punched in sections, to- 
gether with their paper insulation. The 
different sections break joint so as to re- 
duce the reluctance. The winding is dis- 
tributed over two slots per pole per phase, 
and was tested to 15,000 volts. The 
stator terminals are star-connected, with 
the centre point earthed. The stator com- 
plete weighs 75,800 pounds, and is mount- 
ed on slides so that it can readily be 
jacked away from the rotor when access 
to the windings is desired. 

The fifth unit—which, as stated, is only 
half the size of the foregoing—is rated at 
750 kilowatts, and is driven by a vertical 
cross-compound engine built by Messrs. 
Yates & Thom, and having cylinders 
twenty-three inches and forty-six inches 
in diameter by three-foot six-inch stroke. 
It is designed to develop 1,180 horse- 
power at ninety-four revolutions per 
minute. 

The main switchboard is erected on a 
gallery over a fireproof high-tension 
chamber, and is built up of thirty-two 
two-foot panels of enameled slate. Start- 
ing from the right there are swing brack- 
ets carrying two alternating-current bus- 
bar voltmeters reading to 8,000 volts, a 
synchronizing voltmeter reading from 0 
to 16,000 volts, and a synchonograph with 
lamps. There then come five main alter- 
nator panels, one blank panel, one total 
station power panel, six high-tension feed- 
er panels for the distant substations at 
Seaforth, Sandhills and Birkdale; next 
three exciter panels, one substation total 
power received panel, four high-tension 
substation transformer panels, one blank 
panel, four rotary converter direct-cur- 
rent panels, and one blank panel. Then 
there is one substation total power de- 
livered panel, including one subpanel 
switch for starting the rotary converter 
from the direct-current 600-volt bus-bars ; 
followed by four substation feeder panels, 
and lastly, one station lighting and blow- 
er-motors starting panels, and swing- 
bracket with the rotary vonverter bus-bar 
voltmeter and paralleling voltmeter; all 
the substation gear being for the local 
substation at Formby. 

The whole of the high-tension switch- 
gear, oil switches, instrument transform- 
ers, and bus-bars are erected in a fire- 
proof high-tension chamber below the 
switchboard gallery, the dimensions of 
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which are seventy-nine feet twelve feet. 
Connections between the terminals of each 
stator and its oil switch is made by short 
leads to a trifurcating box in the pit, 
thence by a three-core high-tension lead- 
covered cable passing along an independ- 
ent duct through the foundation up to 
the cellar ceiling, along which it is run 
by ducts through the high-tension cham- 
ber floor, where it ends in a second tri- 
furcating box on the wall. The rest of 
the high-tension wiring is by individual 
conductors. The three-core high-tension 
leads are of stranded copper cable, paper 
insulated and lead covered. The single 
cables are rubber insulated, taped and 
braided; they were designed to pass a 
flash test of 25,000 volts between the 
phases, and each to earth. The solid 
copper rod high-tension bus-bars are in- 
sulated in a similar manner, and are re- 
duced in section from the alternators to 
local substation panels as power is tapped. 

The bus-bars and individual leads are 
carried on corrugated high-tension pots, 
connection between the oil switch and the 
bus-bar being made through a high-ten- 
sion insulating or “hook” switch. In the 
instrument transformers supplied with the 
ammeters by Messrs. Ellicott Brothers the 
primary is simply a straight length of 
lead or bus-bar enclosed by the secondary 
and iron circuit. In the wattmeter cur- 
rent transformer supplied by the Stanley 
Wattmeter Company with its meters, the 
primary consists of a few turns in series 
with a bus-bar. The voltmeter trans- 
formers were built by Messrs. Dick, Kerr 
& Company, Limited, and the voltmeters 
bv Messrs. Elliott Brothers, who also 
supplied the panels for the main board; 
the switches and circuit-breakers being 
made at the Preston works. In all cases 


the low-tension secondary leads pass 
through the ceiling to the switchboard 
above. ‘The total alternating-current 
power generated, before passing to the 
substation feeders, ig recorded in an in- 
tegrating wattmeter. The chief feature 
of the alternating board is that the high- 
tension current is confined to the pit below 
the board, this being effected by the long- 
arm switches which are used throughout 
the system. The rotor field rheostats are 
of massive construction, and consist of 
cast-iron grids insulated with hard mica- 
nite, and assembled in frames forming 
layers in a vertical stack which open at 
top and bottom for thorough ventilation. 


The Electrical Work of the British 
National Physical Laboratory. 
At a recent meeting of the general 

board of the British National Physical 

Laboratory, a report was presented de- 

scribing the work of the past year. In 
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the department of electricity, this has 
been principally testing resistances, con- 
densers and making conductivity, permea- 
bility and hysteresis tests. A number of 
commercial instruments were tested. In 
the physical department, research is be- 
ing carried on as to the cause of voltage 
variation of the standard Clark cell. It 
is to be hoped that it may be possible to 
prescribe a method of preparing mer- 
curous sulphate which will eliminate these 
conditions. 

At the request of the electrical stand- 
ards committee of the British association, 
the laboratory has undertaken the con- 
struction of a standard ampere balance 
designed by the late Viriamu Jones and 
W. E. Ayrton. The coils of the balance 
consist of helices of bare copper wire 
wound on marble cylinders, and its work- 
ing depends very greatly upon the ac- 
curacy with which these coils are wound 
and measured. 

The physics department has also been 
conducting tests on insulating materials 
for the engineering standards cgmmittee, 
and investigations are now in progress 
relating to the distribution of tempera- 
ture within the layers of a field coil of a 
dynamo or motor. 

Progress has been made toward obtain- 
ing automatic regulation of current used 
for testing meters. 

In the metallurgical department, car- 
bon-nickel-iron alloys are being studied, 
which are to be tested for conductivity 
and permeability. 

In the thermometry division, thermo- 
electromotive forces of various junctions 
have been studied, for which purpose a 
good deal of material is on hand. 

In the optical division, the pentane 
lamp is being studied, with a view to de- 
termining the conditions under which it 
may be treated as a standard. The next 
work will relate to the establishment of 
primary standards. 
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A Question for Telephone Men. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

Will you please answer in your columns 
the question asked herewith? 

A ground-return line has about fifteen 
telephones connected upon it. Some of these 
telephones will call all the others; some 
of them may be called by all the others; 
some of them call part of the others, but, 
for some reason, will not call them all. 
What is the cause, and how may it most 
easily be remedied? The telephone com- 
pany claims that the magnetos and bells 
are all wound alike; 1. e., with the same 
1esistances. W. H. R. 

April 2. 
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AROUND THE INTRA-MURAL. 


ROUTE WHICH THE WORLDS FAIR 
VISITOR WILL FOLLOW IN A TROLLEY 
RIDE AROUND THE GROUNDS. 


BY FRANK L. MERRICK. 


When the visitor to the World’s Fair 
in 1904 is whisked over the six miles of 
the Intra-Mural railway in forty-five min- 
utes, making the circuit of 1,240 acres 
of exposition area, he will not only be car- 
ried to his destination quickly and without 
fatigue, but will be able to obtain, en 
route, a comprehensive view of the 
grounds and buildings. 

Boarding a car at the main entrance 
and going west interesting sights will 
present themselves in rapid succession, and 
one’s eyes are kept constantly busy 
throughout the entire trip. 

First comes the Pike. For about a mile 
the road runs parallel with the amusement 
street. True, it is at its backyard, but the 
peculiar architecture of the buildings, 
gaily decorated with the colors of foreign 
nations; the loud cries of the barkers; the 
confused commingling of many airs played 
on all kinds of curious instruments, and 
the joyous laughter of the Pikers, all 
arouse one’s curiosity and make one im- 
patient to join the merry throng. To the 
left are the imposing northern facades 
of the palaces of Varied Industries and 
Transportation. To see the cornices of 
these structures one must stoop and crane 
his neck upward out of the window. One 
can not see the tops of the towers on the 
Varied Industries Building while seated 
in the ear, so high are they. 

Next, the road runs to the right of the 
group of foreign government buildings 
with their characteristic architecture, and 
further on the Washington University 
group standing on a plateau. The Ad- 
ministration Building is in the centre fac- 
ing the east. Its massive Tudor-Gothic 
architecture, worked out in enduring 
granite and Indiana limestone, reminds 
one of a castle in England of the time of 
Henry VIII and Queen Elizabeth. Pass- 
ing these structures the road hugs the 
northern fence until it reaches the athletic 
field in the extreme western end of the 
grounds. It curves around the stadium, 
runs east and then south, passing the 
Indian reservation where one can see the 
villages of the red men, which will prob- 
ably be the last exhibit of the copper- 
colored race. 

Running east again one passes an in- 
teresting feature—the largest geographi- 
cally correct map of the United States 
ever constructed. The map is made of 
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representative growing crops of each state 
and covers six acres. On the right is 
Laguna de Bay, on the shore of which 
are the Moro villages and other features 
of the Philippine exhibit. The houses 
of the Moro town, representing a section 
of our eastern possessions, are built on 
poles over the water. The natives use 
boats as a means of transportation, and 
their front doors are reached by ladders. 

One may learn the time o’day as he 
runs by the Palace of Agriculture. On 
a gentle slope, to the south, is a clock— 
the most wonderful timepiece ever con- 
structed, the largest time-telling device 
ever built, which appears to be made 
entirely of flowers. The mechanism is 
buried in the hillside so that the flowers 
themselves appear to tell the time. The 
dial is 100 feet in diameter. The minute 
hand is fifty feet long, and the numerals 
are fifteen feet high. 

The car then runs south for half a 
mile on Skinker road, that old pike which 
was used many years ago as a highway 
by the country folk. On the right is the 
eastern facade of the Agriculture Palace, 
1,660 feet long. Here the air is fragrant 
with the perfume of a million roses. A 
rose garden, six acres in area, with 60,000 
bushes in bloom, lies before the visitor in 
front of the Agriculture Palace. On the 
left is the tree-covered slope of Camp Hill, 
with a glimpse here and there of the 
California and Illinois state buildings, 
and the Temple of Fraternity. 

Further along the immense conserva- 
tory of the Palace of Horticulture comes 
into view. Then the livestock pavilions 
and silos. 

Turning off Skinker road near the 
southern fence and running east, the road 
plunges into a veritable forest. This por- 
tion of the grounds, with its abundance of 
shade, its green foliage, and its rolling 
hills, is a quiet and restful retreat from 
the life and motion of the “main picture.” 
Chicago, or any other previous exposi- 
tion, possessed no such sylvan retreats, 
where the tired sightseer could steal away 
from the crowds, find a secluded nook and 
commune with nature. 

The road winds in and out through the 
trees, dashes over long trestles and crosses 
deep ravines. One inhales the delightful 
odor of the country. The environments 
are exhilarating. 

In one place the road runs near the 
rear of the Art Palace. Through the trees 
one can see the marblelike balustrades of 
the broad verandas surrounding it. 

Further the road passes the “mining 
gulch.” Here are mines of all kinds in 
operation. A typical 749 California min- 
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ing camp is there. Oil-well derricks tower 
above the summit of the ravine. Further 
on is a tall shot tower. This outdoor 
mining exhibit will be full of life and 
motion, and will afford the first oppor- 
tunity any one ever had to see in one place 
operations accurately illustrating the vari- 
ous methods of mining and metal work- 
ing. 

Near the journey’s end comes the “In- 
side Inn,” a 2,500-room hotel, with ac- 
commodations for 6,000 guests. The road 
runs northward and to the east of the 
state buildings on the Plateau of States. 
Here twenty-nine states and territories 
have erected beautiful houses in a forest 
to serve as state headquarters at the fair. 
The visitor passes the United States Gov- 
ernment Building, the largest structure 
ever erected by Uncle Sam at an exposi- 
tion. ‘Then comes into view the Liberal 
Arts Palace, the Parade Entrance, and the 
eastern end of the Main Transverse Ave- 
nue with the Triumphal Causeway, and 
one has reached the outskirts of the “main 
picture.” In a few minutes more the 
northern facade of the Manufactures 
Palace is passed and the trip comes to an 
end close to the main entrance where the 
start was made. 

On this journey one has only touched 
the “main picture” in a few spots, but 
frequently a glimpse of the sky-line of the 
exposition is seen, with the towers and 
turrets of the City of Knowledge lifting 
themselves skyward. 
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National Electric Light Association. 


The following companies have been 
added to the line of active members of the 
National Electric Light Association: the 
Boulder Electric Light and Power Com- 
pany, Boulder, Col.; the Sheboygan Elec- 
tric Light and Power Company, Sheboy- 
gan, Mich.; the Montevideo Electric Light 
and Power Company, Montevideo, Minn. ; 
the Indianola Ice, Light and Coal Com- 
pany, Indianola, Miss.; the St. Joseph 
Railway, Light, Heat and Power Com- 
pany, St. Joseph, Mo.; the Bellevue Light 
and Power Company, Bellevue, Ohio; the 
Massillon Light, Heat and Power Com- 
pany, Massillon, Ohio; the Darlington 
Light and Water Company, Darlington, 
S. C.; the Beaumont Ice, Light and Re- 
frigerating Company, Beaumont, Tex. 

Mr. Frank W. Frueauff, auditor of the 
Denver Gas and Electric Company, has 
been asked by President Edgar to report 
on oftice methods and accounting at the 
twenty-seventh annual convention of the 
association,.to be held in Boston, May 
24 to 27. 

Dr. S. S. Wheeler has been requested 
to act as chairman of the committee to 
examine the papers of those competing for 
the gold medal offered by Past-President 
Doherty for the best paper on underground 
construction. Dr. Wheeler has consented 
to serve, and other members of the com- 
mittee will be Mr. Louis A. Ferguson and 
Mr. H. G. Stott. 
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WIRELESS NEWS SERVICE ACROSS 
THE YELLOW SEA. 


AN INTERESTING BIT OF HISTORY CON- 
CERNING THE RUSSO-JAPANESE WAR. 


BY JULIUS CHAMBERS. 


War is in active progress in the far 
east; the attention of the entire world, 
civilized and uncivilized, is focused on 
the result. But another struggle for su- 
premacy has been going on around the 
Yellow Sea since the first of this year, in 
which the public has more than a com- 
mercial interest. Although nothing has 
been written about the matter, because 
its success was only assured last week, 
every reader of the daily papers is vitally 
interested. 

I refer to the news campaign now in 
progress at the seat of war. Neither ex- 
pense nor energy is spared by the lead- 
ing journals of this country and England 
to place correspondents at points of great- 
est vantage. But American newspapers 
have failed to make proper preparations 
for getting their information to the home 
market. Thackery said; “It is one thing 
to write a book, another to get it printed.” 
The same thing is true of news. The most 
important bit of information is valueless 
if the censor will not permit it to be for- 
warded. This was the problem that 
Captain Charles Blakely, a long-time rep- 
resentative of the London Times in the 
Orient, attempted to solve. 

In anticipation of inevitable war Cap- 
tain Blakely left Pekin in December last, 
and hurried to London to proeure a wire- 
less telegraphic outfit. He had much 
trouble in convincing the managers ol 
the London Times that the conflict was 
about to break out, but he was finally 
authorized to procure engines and 
dynamos and ship them to the far 
east. After a week’s search Captain 
Blakely was unable to find the plant 
he needed and came to New York in 
search of it. 

His plans may now be stated with- 
out violating confidence. The Yel- 
low Sea is a comparatively small 
body of water. It is only 175 miles 
broad at its widest point. The coast 
of Corea defines its eastern limits. 

The problem that presented itself to 
Captain Blakely was to connect the vari- 
ous news centres with the British cable 
station at Wei-hai-Wei by a wireless 
service across the Yellow Sea. Just north 
of the Bay of Chemulpo is a headland that 
projects from the Corean coast many miles 
into the Yellow Sea. At this point Cap- 
tain Blakely intended to set up his Corean 
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station, connecting it with Seoul by an 
extension of the land lines already in 
operation. He confidently hoped, also, to 
hire an ocean tug in which he would be 
able to traverse any part of the Yellow 
Sea and which would be equipped with 
the tall mast and other wireless telegraph- 
ic apparatus. In this boat he hoped to 


‘be able to witness the naval battles and 
maintain a continuous connection with 
London. 

In selecting Wei-hai-Wei rather than 


WAR Map or CABLE Systems IN FAR EAST. 


Tokio as the point from which to send 
news, censorship is avoided. The cable 
system from there to London is the only 
one with which the belligerents dare not 
interfere. It is British in ownership and 
management. It follows the Chinese 
coast to Hong Kong; thence to the Malay 
peninsula, which it crosses to Singapore ; 
thence under the Indian Ocean and across 
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OPERATIONS AT CIIANG-YONG, COREA. 


India to Bombay; next under the Bay of 
Bengal to Aden; up the Red Sea to Suez, 
across Egypt and under the Mediterra- 
nean to the Continent by half a dozen 
routes. Therefore Blakely reasoned well 
when he determined to make Wei-hai-Wei 
his news base. 

Captain Blakely arrived in New York 
the first week in January and, acting on 
information obtained at the army head- 
quarters in this city, purchased two com- 
bined oil engines and dynamos from, the 
General Power Company, which has offices 
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in the Fulton National Bank Building, 
at Fulton and Gold streets, and a factory 
at Harrison, N. J. The success of similar 
engines in the wireless telegraphic serv- 
ice maintained during last summer’s 
naval manceuvres at the eastern end of 
Long Island was so complete that the com- 
manding othcers gave their endorsement. 

The dynamos, of fifteen kilowatts, were 
supplied by the General Electric Com- 
pany and were attached directly to the en- 
gine shaft. A picture of the combined 
plant is shown on this page. 

Within three days of the receipt of 
the order from Captain Blakely the Gen- 
cral Power Company shipped the two 
engines from this city to Montreal, whence 
they were rushed by special express over 
the Canadian Pacitic Railroad to Van- 
couver. A deposit of $500 was made by 
Captain Blakely as a guarantee for the 
payment of the extra transportation rate 
demanded by the railway officials. The 
equipment left the British Columbian port 
for Yokohama on January 15, arrived at 
Japan on February 5, and was promptly 
forwarded by English steamers to Wei- 
hai-Wei. 

The station at that point has been ready 
for use since the first of March, but un- 
expected opposition attended the estab- 
lishment of the Corean post, owing to the 
strict press censorship instituted by the 
Japanese invaders of that peninsula. The 
original intention to establish a station 
at Chang Yong, a village near the western 
end of the Corean headland previously 
mentioned, hag not yet been carried out 
because of the impossibility of making the 
necessary land-wire connections. At pres- 
ent the second plant is carried upon an 
English tug, hired at Hong Kong, and 
several messages of the highest value have 
been transmitted from various points in 
the Yellow Sea through the Wei-hai-Wei 
station. The London 7'imes’s tug has been 
hovering about the Japanese fleet near 
Port Arthur and on several occasions has 
been under fire. 

The mystery of the wireless service in 
the Yellow Sea is herein explained for the 
first time. Captain Blakely deserves suc- 
cess because he has been more far-sighted 
and enterprising that his American or 
inglish rivals. 


——_-_ — al 


Electrical Notes from India. 

The city of Rangoon, Burmah, has 
awarded the contract for installing an 
electric light and power plant and elec- 
tric railways to the Brush Electric Com- 
pany, England. Work, however, has not 
yet begun, as an agreement has not been 
reached concerning certain concessions 
which the city wishes the Brush company 
to make. 

The fine granite palace of the Mahara- 
jah of Mysore is being equipped through- 
out with electric lights, electric fans, elec- 
tric elevators and other appliances. 

A. C. H. 

Sivasamudram, South India, Feb. 23. 
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Rubber Insulation. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

In the ExectricaL Review for April 
2 is published an article entitled “Rub- 
ber Insulation,” which appeared origi- 
nally, in the Railroad Gazette. As the 
subject is of much importance, I feel 
justified in referring to it in detail. 

The article is not only misleading in 
the presentation of its alleged facts but 
it is amusingly so in the conclusions ar- 
rived at. In fact, I am compelled to 
say that reduced to its logical deduction, 
the whole intrinsic substance of the arti- 
cle is to show that good wire is an eco- 
nomic fallacy, and poor wire an economic 
asset. Tests, it says, furnish no evidence 
of excellence; chemical analysis furnish 
none; in short, there is nothing whatever 
tu guide one, but the mere reputation of 
the manufacturer. These are, indeed, sur- 
prising statements to come from any one 
possessing even an elementary knowledge 
of insulation; and the only way to ac- 
count for them is that the writer had an 
axe to grind or a grievance to ventilate. 
That this latter hypothesis possesses all 
the appearance of truth, is pretty clearly 
shown by the gratuitous and wholly un- 
warranted statement that a seam or ridge 
in the insulation is a “source of weak- 
ness.” In other words, seamless insulated 
wire is the only reliable wire, and all wire 
having a seam or ridge is unreliable and 
unworthy of confidence. 

Now, I happen to be familiar—sufh- 
ciently so to hazard an opinion and to 
offer proof—with a very good wire that 13 
always made with a ridge. This make, 
too, happens to be, oddly enough, the 
highest priced wire on the market, and, 
further, I know it to be used extensively 
and almost exclusively by some of the 
best known engineers and largest users 
of insulated wire in this country. I think 
an insulation, even though it is not seam- 
less, that can pass the exacting tests of 
the Navy Department, and be used for 
United States warships, is a pretty con- 
vincing refutation that a seam or ridge 
is a “source of weakness.” 

The truth is, there is no secret about 
the manufacture of good insulation. It 
is fundamentally a question not of a seam 
or no seam, but one of rubber. To be 
sure, each manufacturer individualizes his 
insulation by certain methods of com- 
pounding and makeup, which constitutes, 
what might be called, characteristic traits. 
These are questions of individual prefer- 
ence or private opinion, which each one 
has to settle for himself, but which have 
only an indirect bearing on the intrinsic 
and underlying merit of the insulation 
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itself. The rubber in the compound is 
the really vital thing. It is this, proper- 
ly associated with other materials, that 
will show the highest electrical and physi- 
cal tests, that will survive indefinitely 
under all the trying and varying condi- 
tions of wind and weather. In short, 
Para rubber bears about the same relation 


to good insulation that good blood bears ° 


to the human system. Their presence, 
respectively in the one as in the other, 
denotes efficiency and vitality; their ab- 
sence, debility and premature decay. 

This brings us to the question of tests. 
Are tests—that is, insulation, voltage and 
elongation—indicative of the character of 
the insulation? ‘They are, most indubita- 
bly. There is a direct relationship be- 
tween the character of the insulating com- 
pound and the electrical and physical tests 
this compound will stand. Of course, these 
tests must be properly carried out. A 
dry -test—that is, a test for insulation 
resistance and voltage before the insula- 
tion has been properly soaked, or after 
it is taped, braided or leaded—furnishes 
not the slightest criterion of merit in any 
wire. In fact a weatherproof wire will, 
under these conditions, show up initially 
well. But soak that same wire for, say, 
forty-eight hours antecedent to the test, 
and what showed surprising strength be- 
fore will, under the altered conditions, 
dwindle to a mere nothing. Now this is 
characteristic of all tests for insulation, 
under the conditions indicated. The tests 
are bound to furnish a criterion, approxi- 
mately accurate, of the compound em- 
ployed—that is, the insulation resistance 
and voltage rise or fall in proportion to 
the quantity and quality of pure Para rub- 
ber employed in the compound. Take for 
example No. 14 B. & S. wire with one- 
sixteenth-inch wall of insulation. This 
compound if it contains, say, thirty per 
cent of Para rubber will easily show the 
following tests at a temperature of sixty 
degrees Fahrenheit: insulation resistance, 
1,500 megohms per mile, at 2,000 volts. 
Now take this same size wire with one- 
sixteenth-inch wall of some cheap com- 
pound or even of the cheaper grades of 
rubber and you can not, by any artifice, 
get anything like the tests referred to for 
the pure Para. It is true that the cheaper 
grades of rubber will often show up sur- 
prisingly well in an initial test. But sub- 
ject these to a more prolonged soaking, 
and their insulation quickly and markedly 
deteriorates. 

The writer of the article already 
referred to is particularly distressed over 
a certain engineer’s specifications, whose 
name he does not mention. His offence 
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consists in calling for an elongation test 
of the insulation to four times its original 
length—that is, a piece of insulation four 
inches long shall stretch to sixteen inches 
without break or rupture. This ia, un- 
doubtedly, a severe test, but by no means 
an impossible or even an unusual one. I 
have repeatedly seen high-grade insulation 
stretch to this dimension, and I think, 
therefore, that the engineer who demanded 
this test in his specifications was much 
better informed on what he was doing than 
the writer alluded to knew what he was 
saying, who is evidently not familiar with 
current, and now very generally accepted, 
practice; or if he is, he seemingly resents 
a new and distinct advance in the art of 
testing wires and cables. For this elonga- 
tion or stretching test, while comparatively 
new, 1s by all odds one of the best, if not 
the very best test for dielectric excellence 
yet devised. A cheap compound, or an 
inferior rubber, may, under favored cir- 
cumstances, show misleadingly high elec- 
trical tests. But it is practically impossi- 
ble to be deceived by an elongation test. 
This determines with fully as much ac- 
curacy, I believe, the quality and quantity 
of Para used as a chemical analysis does. 
It is simpler, quicker, can be done any- 
where and by any one. The Navy Depart- 
ment employs it as one of three corre- 
lated tests on every wire and cable pur- 
chased, and I know that the wires it gets 
under these tests bear unmistakable evi- 
dence of the highest dielectric efficiency. 
It is, therefore, highly absurd for any one 
to say that there is no necessary relation- 
ship between elongation and the best elec- 
trical results. Where there is rubber there 
is elongation; and where there is no rub- 
ber there is no elongation. 

It must not, however, be assumed that 
elongation alone is indicative of faultless 
insulation—not at all. Its object is to 
show that the composition of the insulat- 
ing compound is nourished by a large ad- 
mixture of Para rubber. But it is obvious 
that, no matter how vigilant a manufac- 
turer may be, mistakes will be made and 
imperfections creep in, which, however, 
can always be detected by a proper test 
for insulation resistances. 

CaBLE ENGINEER. 

New York, April 4. 


A Joint Meeting of Electrical, Gas 

Lighting and Railway Associa- , 

tions. 

The Scuthwestern Electrical Associa- 
tion, of Oklahoma and Indian Territory, 
and the Southwestern Gas, Electric Light 
and Street Railway Association, of Texas, 
Louisiana and Arkansas, will hold a joint 
meeting on April 25, 26 and 27, at Dal- 
las, Tex. Every one connected in any 
way with electric light plants, telephone 
exchanges or street railways, or supply 
men, is invited to meet with the associa- 
tions at this time. The electrical men of 
Dallas are making preparations to afford 
to all visitors an exceedingly pleasant 
time. 
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A TEST FOR INDUCTION MOTOR 
WINDINGS.' 


BY G. H. GARCELON. 


The standard winding for an induction 
motor primary is shown in detail in the 
photograph, Fig. 1. The winding may be 
considered as made up of units or 
“groups.” The coils of one phase for one 
pole compose a group, the number of 
groups in a winding being equal to the 
number of poles multiplied by the num- 
ber of phases. 

The different coils in each group are 
all connected in series, so that current 
flows through them in the same direction, 
by means of short connectors between 
the coils called “stubs ;” the group is very 


similar to the field coil of a direct-current 


motor, except that the different turns are 
distributed in several slots. The different 
groups of each phase are connected to- 
gether, so that current passes through al- 
ternate groups in opposite directions, thus 
producing alternate north and south 
poles; they may be connected all in series 
or in equal parallel circuits, depending 
principally upon the voltage at which the 
motor is to operate. ‘There can be as 
many circuits in parallel as there are 
poles. 

In a three-phase winding, the phases 
are connected together, one end of each 
phase being brought to a common con- 
nection and the other three ends serving 
as the terminals of the motor. In a two- 
phase winding, the phases are usually 
separate, all four ends being brought out 
as terminals. 

The connections of a three-phase, four- 
pole winding are shown in Fig. 2, each 
coil representing a group. By following 
out the winding, it will be seen that one 
end of each phase is brought to the com- 
mon connection Y, the other three ends 
forming the terminals of the winding; it 
will also be seen that the phase B is con- 
nected in the reverse direction from phases 
A and C. This is the form of connection 
used in practically all three-phase induc- 
tion motor primaries and is called the Y 
or “star” connection. 

Fig. 3 is a diagram of connections for 
a two-phase, four-pole winding. The 
phases are entirely separate and the 
winding is simply two single-phase wind- 
ings. Therefore it is much simpler to 
connect and test than a three-phase wind- 
ing. 

The winding errors which occur are 
wrong connections between groups, re- 
sulting in a reversed group or even a re- 


 — 


1! Reprinted from Electric Club Journal, April 2, 1904. 
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versed phase; the accidental use of wrong 
coils, usually coils having a wrong num- 
ber of turns; short-circuits in the coils; 
or open-circuits in the coils. Mistakes 
arising from wrong cross-connections 
rarely get past the winding inspector, as 
they are easily detected by an inspection 
of the winding. The common errors 
which develop in the winding test are 
the hidden ones—short-circuits, open-cir- 
cuits, and wrong coils—which can only 
be detected electrically. 

A test employing direct current might 
be used; the effect, however, of some of 
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nating current is passed through it. This, 
in turn, will affect the impedance of the 
winding. The test may be best described 
in connection with a three-phase winding; 
the application to a two-phase winding 
will be obvious. Referring to Fig. 2, 
suppose the terminals A and B to be con- 
nected to a single-phase alternating-cur- 
rent circuit, current will flow through 
phase A to the common point Y, thence 
through phase B back to the line. The 
arrows designate the instantaneous direc- 
tion of the current. From this it is seen 
that the current in phase A is flowing in 
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Fic. 1.—INpuction MOTOR PRIMARY. 


the common faults, a_ short-circuited 
coil, for example, upon the ohmic drop is 
so small that defective motors would often 
be passed. By using alternating current, 
not only is the ohmic drop affected by 
errors, but also the inductance, thus mag- 
nifying the defects. The higher fre- 
quencies are of course used, as a larger 
impedance drop can be obtained with the 
same current flowing. 

The test is based upon the fact that 
any error in the winding will destroy the 
symmetry of the magnetic field produced 
by the winding when single-phase alter- 


the same direction as that in phase B, 
where the conductors of the two phases 
are adjacent. Therefore the two phases 
are assisting each other in magnetizing 
the core. If the current was applied to 
A and C or to B and C the same effect 
would be produced. 

The rectangles at the top of Fig. 4 
represent the developed cross-section of 
the winding. The two rectangles simi- 
larly cross-hatched represent the two sides 
of the coils of the same group. The field 
due to the group A will be between A and 
A with a maximum half-way between. 


Digitized by Google 


550 


Similarly the field due to the group B 
will be between B and B and have its 
maximum at the centre. Since the cur- 
rent is in the same direction in the ad- 
jacent conductors of each group the fields 
will also be in the same direction. As- 
suming theoretical field-forms and plot- 
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of interest to note that the different field- 
forms shown in Fig. 4 have been verified 
experimentally by means of an exploring 
coil. 

Any change in the amount or distribu- 
tion of the magnetic flux produced by the 
winding means a corresponding change 


Fra. 2.—THReEE-PHase INDUCTION Motor WINDING. 


ting in the positions just noted, we ob- 
tain from them the resultant field-form 
from the correct winding, shown at (a) 
of Fig. 4. Any mistake in the winding 
will affect the symmetry or position of 
the resultant field-form. Suppose, for ex- 
ample, phase B be reversed. Then the 
field due to each group of. that phase would 
be reversed. Fig. 4 (b) shows the field- 
form of B reversed, also the resultant of 
A and reversed B. The form and posi- 
tion of the resultant are changed. If one 
group of phase B is reversed the field due 
to that group will be reversed, while those 
of the other groups remain unchanged. 
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in the self-induction and practically the 
same change in the impedance of the 
winding. This fact is the basis of the firat 
test made on the winding when it comes 
to the tester—to determine whether or 
not the winding is correct. 

This ia done by observing the impedance 
drop across each phase in the following 
manner: 

Single-phase alternating current is ap- 
plied at any two terminals of the three- 
phase motor. This, as we have seen, will 
cause a flow of current through the two 
phases connected, and will produce sym- 


metrical fields at each pole, as shown 
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Fic. 8.—Two-Puasge INDUCTION Motor WINDING. 


This will cause a distorted resultant field 
at the pole containing the reversed group. 
The distorted field-form due to such an 
error is shown at (c) of Fig. 4. The 
smaller errors, short-circuits, etc., affect 
the symmetry of the field in a similar 
way, but to a amaller extent. It may be 


in Fig. 4 (a). Since each phase 
is of the same number of turns, 
is similarly wound and carry the 
same current, the impedance drop acroas 
each will be the same, if the winding is 
correct. Also, if the winding is correct, 
the phase whose free terminal is not con- 
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nected to the supply circuit is so situated 
with respect to the magnetic field pro- 
duced by the other two phases that there 
is no electromotive force induced in it; in 
other words, it acts simply as a potential 
connection to the common point of the 
three phases. The coils of phase C em- 
brace equal positive and negative parts of 
the resultant field produced by A and B, 
as shown by Fig. 4 (a). 

Fig. 5 shows the circuit diagram- 
matically, A and B connected to the sup- 
ply circuit and C free. 

By changing the supply mains to A and 
C, then to B and C, and taking voltage 
readings, all the phases are verified. A 
set of readings similar to the following 


Fia. 4.—INpucTion Motor FIELD-FORM. 


would result, any variation showing an 
error of some sort in the winding: 


Volts. 
Current a A E 
Applied to. Amperes. A-B. B—C. A—C. 
A—B 14.7 70 35 35 
B—C 14.7 85 70 85 
A—C 14.7 35 35 70 


If these readings indicate an error, then 
the second part of the test—the location 


_ of the error—must be made. It has been 


pointed out that the field-forms should be 
symmetrical for a correct winding. If 
the winding is faulty, irregularities will 
exist in the form of the field at the points 
where the fault is located. The field- 
form may be obtained by moving an ex- 
ploring coil around the core. A simpler 
way is to measure the drop from stub 
to stub, the stubs being easily exposed by 
removing the tape. These drops should 
be alike for each coil symmetrically lo- 
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cated with respect to the poles. The read- 
ing which varies locates the error in the 
coil between the stubs giving it. This 
procedure is necessary to locate the com- 
mon faults, but it will be interesting to 
see how such mistakes as a reversed phase 
or a reversed group affect the first part 
of the test and locate themselves at once 
without an application of the second or 
locating test. 

Let us suppose phase B to be reversed, 
and current fed to A and B. The volt- 
age readings would of course be A—C and 
B—C, which should be equal. However, 
the phase C is not idle in this case, but 
embraces the entire resultant field of A 
and B, as shown in Fig. 4 (b). The elec- 
tromotive force induced in C is approxi- 
mately equal to one-half the impressed 
voltage A—B, because the resultant field 
is nearly equal to that of either A or B 
alone. This will make the voltage A—C 
approximately equal to A--B, the im- 
pressed voltage. The voltage B—C will 
be zero, or nearly so, since the electro- 
motive forces B and C are opposed and 
nearly equal. With current in B and C 
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Fia. 5.—INpDucTION Motor WINDINGS. 


the readings will be similar, while with 
current in A and C they will be normal, 
since the reversed phase is then inactive. 
The readings are given below. In this 
and all following examples the small let- 
ter indicates the defective phase. 


Volts. 
Current [oer ea ANAS Ee ee 
Applied to Amperes A—B. B—C. A-C 
A—b 31.2 70 0 70 
b—C 31.2 0 70 70 
A—C 14.7 35 35 70 


The results when a group is reversed 
are similar, although less marked. 

If a coil is connected with the wrong 
group, the voltage of one phase will be 
high while that of another will be low, 
since, if the coil is not in the right group, 
it must be in an adjacent group, and 
consequently in another phase. This mis- 
take is easily located by counting the 
stubs in each group, and, therefore, rarely 
reaches the winding test. 

One or more short-circuited coils will 
lower the impedance of the phase contain- 
ing them, owing to the decreased in- 
ductance caused by the induced current in 
the short-circuited coils. The table shows 
the results of such a case: 
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Volts. 

Current — Eag a 
Applied. Amperes A—B. B—C. A-—C. 
A— 15.5 70 34 36 
b—C 15.5 34 70 36 
A-C 14.7 35 35 70 


Short-circuited coils can sometimes be 
burned out, otherwise the location test 
will be necessary. 

An open-circuited coil will be evident 
at once, since no current would flow in 
that phase. 

Poor contacts between coils will give 
an increased drop across the phase con- 
taining them. By stripping the tape from 
the stubs they may be readily located with- 
out further testing. 

A few coils made up of the wrong num- 
ber of turns are occasionally placed in a 
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groups in phase B with too small a drop. 
Next the drop across each coil was taken. 
These readings should begin low at the 
edge of the group, increase steadily to a 
maximum at the other end or beginning 
at a maximum, decrease gteadily to a 
minimum. They did not do so. The drops 
of the coils of one group are given, also 
those of a correct group: 


Volts. 
Coil. Correct Group. Faulty Group. 
1 2.72 2.71 
2 3.22 8.21 
3 3.75 3.73 
4 4.00 3.98 
5 4.10 3.83 
6 4.15 4.13 


The readings across the faulty group 
increased steadily until coil (5) was 
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Fra. 6.—TEsTING SWITCHBOARD. 


winding. This causes only a slight un- 
balancing of the phases and is probably 
the most difficult error to detect. An ex- 
ample of an error of this sort in a two- 
phase winding follows. Current taken 
in each phase repeatedly with the same 
applied voltage was: 

A, — A, = 41.2 amperes. 

bı — b: = 40.3 amperes. 

The cross-connections were examined 
and found correct. The drop across each 
phase was then taken with the two phases 
in series. B,—B, was the higher, showing 
too many coils to be in phase B or too 
few in phase A. The drop across each 
group was then measured, indicating two 


reached. This drop was low, showing too 
few turns in that coil. These readings 
were obtained with both phases in series. 
If only one phase was connected ito the 
line the readings would increase to coil 
(3), coil (4) being the same as (3), then 
decrease symmetrically; (5) equal to (2) 
and (6) equal to (1). The field due to 
the second phase when both are in series 
causes the difference. Another coil of 
too few turns was found in the other 
group which gave a small drop. 

The photograph, Fig. 6, shows the 
switchboard used in making these tests. 
Fig. 7 is a diagram of the switchboard 
connections. The board is fed from a 
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220-volt, 7,200-alternation circuit. This 
enters, through a circuit-breaker and 
switch, to the primary of a ten-klowatt 
transformer. The secondary of this trans- 
former is wound for 465 volts and pro- 
vided with thirteen taps leading to as 
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obtain a proper current in the different 
types of windings. The ammeter has ten 
and sixty-ampere scales, being connected 
to the two series transformers. Either 
series transformer is put in circuit and 
the other cut out by changing one plug 
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Fig. 7,—CONNECTIONS OF TESTING SWITCHBOARD. 


many plug-sockets. The voltage between 
the taps is given in the figure. By in- 
serting the plugs in two of the sockets any 
voltage, varying generally by five-volt 
steps, from five volts to 465 volts is ob- 
tained. ‘These variations are necessary to 


from one to the other of the two three- 
part sockets. It is also impossible to open 
the secondary circuit when the primary is 
in circuit. By means of the four-plug 
switches and the single-pole double-throw 
switch the supply circuit can be connected 
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to any phase of a three-phase or two-phase 
motor without changing the connections 
at the motor. The four voltmeter sockets 
enable any voltage to be read independ- 
ently of the current connections. 

An example will serve to explain the 
operation of the board. A three-phase 
winding will be taken. The three motor 
terminals are connected to leads (1), (2) 
and (3) from the board, and no further 
attention to the motor connections is nec- 
essary. ‘The voltage is adjusted to suit 
the winding on test. If seventy-five volts 
give a convenient current the plugs are 
connected to taps (3) and (8) of the 
transformer. The ammeter scale, sixty or 
ten, is chosen, which gives the best deflec- 
tion. If it is the ten, the ammeter plug 
is inserted in the socket at the left. Say 
we wish to first feed current to phases A 
and B. Throwing the single-pole switch 
down and closing the plug switch (2) con- 
nects the socket (2) to which phase B is 
wired. Then by closing plug switch (1) 
A is connected. By opening the ammeter 
short-circuiting switch the current A—B 
is observed. For seventy-five volts the 
100-volt scale of the voltmeter is used 
without the voltmeter transformers, so the 
voltmeter switch is thrown down. Putting 
the voltmeter plug in sockets (1) and (2) 
we have the voltage A—B. Changing to 
(1) and (3) gives the voltage A—C, and 
to (2) and (3) gives the voltage B—C. 
These are all the readings necessary with 
current in phases A and B. Opening plug 
switch (2) and closing (3) will put the 
current in A and C. The voltage readings 
are similar. Throwing the single-pole 
double-throw switch to the upward posi- 
tion, opening plug switch (1) and clos- 
ing (2) puts the current in B and C, and 
the voltmeter readings are repeated. This 
is all the manipulation for the complete 
set of observations, providing the winding 
is correct. If it is not correct, the cur- 
rent may be sent through the required 
phases and voltmeter leads carried to the 
motor and the drops taken which are nec- 
essary to locate the error. 


<D- 


Does Not Like the Electric Light. 
The following interesting communica- 
tion speaks for itself : 
SCHENECTADY, 23/11, 703. 
SCHENECTADY Gas COMPANY. 


DEAR Sir—I wish you please connect 
me with the gas meter. The meter is in 
the house and globes are here to. We 
got the electric light but it gus out to 
often. I like to use the gas meter by 
25c worth. Yours respectfully, 

E. J. M. 


f 
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THE BERLIN TELETYPING CENTRAL 
STATION. 


BY DR. ALFRED GRADEN WITZ. 


On October 1, 1903, a most valuable ad- 
dition to the Berlin telephone, with its 
nearly sixty-eight thousand subscribers, 
was made, when the Ferndrucker-Centrale 
was opened to public service. Telephones, 


which only render words as_ they 
are spoken, are frequently inefficient 
for ‘business purposes; in addition 


to a correct transmission of a com- 
munication, there will, in many cases, 
be necessary an acknowledgment in 
writing of this transmission. On 
the other hand, there is the liability of 
telephonic conversation being overheard 
by a third party, and finally the person 
rung up on the telephone may happen to 
be absent, when his return will have to 
be awaited for and much time lost. In all 
these cases, the new teletyper service is 
intended to afford efficient means of com- 
munication. 

The teletyper (Fig. 1) as constructed 
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the operation of the new apparatus being 
nothing else than a teletype-writer may be 
learned by anybody in the shortest possi- 
ble time. ‘The keyboard of the teletyper 
(Fig. 2) is similar to that of an ordinary 
typewriter, comprising four superposed 
rows of seven keys each, out of which 
twenty-six are each provided both with 
a letter and a figure or sign of punctua- 
tion. As regards the remaining two keys, 
one serves as beginning or letter key, 
whereas the other, bearing the inscrip- 
tion “Zahl,” is used as figure or punctua- 
tion key. By striking either of these 
keys, the type-wheel of the printing tele- 
graph is adjusted either for letters or 
figures in a manner similar to the Hughes 
apparatus. Both of the apparatus con- 
nected by a line may be used either as 
sender or as receiver without any special 
preparation or switching being necessary, 
both of them being automatically and 
simultaneously operated as soon as the 
tirst white key is struck, when the appa- 
ratus in question becomes a sender, and 
ali is ready for use. 
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Fie. 1.—THe TELETYPER, INSTALLED IN BERLIN, GERMANY. 


by the Siemens & Hialske Company is a 
type-printing telegraph, similar to the 
well-known Hughes type printer and the 
Baudot telegraph. The main distinctive 
feature from former apparatus is, how- 
ever, the fact that the latter moving free- 
ly, the synchromsm of the instruments es- 
tablished on the same line had to be ob- 
tained by the skill of the operator, whereas 


The type-wheel bears on its periphery, 
in one circle, the letters and in another 
perallel circle the figures and signs of 
punctuation. On acting on the shift key, 
the type-wheel is shifted automatically on 
its shaft so as to place the row of signs 
concerned above the printing surface of 
the paper ribbon. By acting on an ordi- 
nary key, on the other hand, the type- 
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wheel is rotated as far as to bring the type 
in question in front of the paper, when 
the latter is pressed against the wheel 
and receives the printing, to return down- 
ward again simultaneously and to be re- 
moved as far as the interval of two let- 
ters, so as to be able to receive the follow- 
ing sign. This process will occur simul- 
taneously in both of the apparatus con- 


Fic. 2.—TuHE TELETYPER WITH COVER 
REMOVED. 


nected by the line; ti. e., both in the trans- 
mitter and receiver, being automatic in 
the latter, no matter whether there is or 
is not somebody operating the receiving 
apparatus. In the case of the owner of 
the apparatus being absent, the telegram 
may be read on the paper ribbon on his 
return. The electric printing telegraph 
will thus give two perfectly similar records 
of the same telegram, one on the sending 
and the other on the receiving apparatus. 

As soon as the beginning key is pressed 
downward, the circuit of the transmitting 
apparatus is completed, resulting in a 
switching roller being set rotating, throw- 
ing electric currents of alternating direc- 
tions into the printing telegram circuit 
and through the line relays connected to 
the apparatus; the latter will insert both 
in the transmitting and receiving appa- 
ratus local currents which by means 
of so-called relay magnets produce the ro- 


tation of the type-wheel from the initial 
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position identical in all the stations. Now, 
in the case of a letter key being pressed 
downward, a peg attached to the other 
end of its lever will strike against the 
rotating switching roller brush, stopping 
the latter and thus the type-wheel of the 
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nating current of the line ceasing and a 
current being kept on for some time in 
one direction, both the adjusting’ magnet 
and the type-wheel being stopped, the 
pressure magnet will be allowed to attract 
its armature and to print a type. In the 


Fic. 3.—ScuEME OF CONNECTIONS OF APPARATUS, IN DIAGRAM. 


printing telegraph. At the same time the 
type levers of both apparatus being at- 
tracted will cause the corresponding letter 
to be printed. As long as the key is 
pressed downward, the type-wheels are in- 
capable of moving any further, thus en- 
abling the transmission to take place at 
any desired speed. After a telegram is 
transmitted, both the transmitter and re- 
ceiver will be switched out automatically 
at a certain position of the type-wheel, 
the apparatus thus being stopped auto- 
matically. Twelve accumulator cells built 
into a box serves as a working battery. 
The tension of about twelve volts as ob- 
taining in the line circuit is so low as to 
exclude any possibility of an inductive in- 
fluence of printing-telegraph circuits on 
neighboring telephone circuits. 

The working of the apparatus is shown 
schematically in Fig. 3. In the receiving 
apparatus, shown to the right, the wire is 
led to the ground through the windings 
of the relay r}. A current of rapidly al- 
ternating direction, traversing the line, 
will cause the tongue of this relay to move 
to and fro rapidly, the local circuit con- 
faining the pressure magnet d, and the 
polarized adjusting magnet e, being al- 
ternately applied to the outer poles of 
the two-pole battery. While the heavv 
pressure magnet is incapable of follow- 
ing the rapidly alternating currents trav- 
ersing it, the adjusting magnet will move 
the armature of the escapement syn- 
chronically, allowing the type-wheel to 
proceed by steps. In the case of the alter- 


sending position, the line is applied to the 
battery through the inverted relay and a 
commutator, the brush of which is moved 
synchronically with the type-wheel, when 
the battery current traversing both relays 
will invert their tongues, the adjusting 
magnets allowing the type-wheels to pro- 
ceed one step and the brushes of the com- 


Fic. 4.—THE MECHANICAL ARRANGEMENTS OF 
TELETYPER. 


mutator being adjusted for the subsequent 
contact. The direction of the current in 
the line will thus be inverted, the tongues 
of the relay returning backward, and so 
on, the type-wheels running synchronically 
until the brush on the commutator of the 
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sending apparatus is arrested by a key 
pressed downward, when both apparatus 
being stopped will cause the type desired 
to be printed. 

The mechanical arrangement is shown 
in Figs. 4 and 5, the electromotor shown 
at the right has a vertical axle 
stretching the spring 1. As soon as the 
force of this spring has assumed a certain 
magnitude, the vertical pressure of the 
worm-wheel u against the worm would 
be strong enough to lift the armature 
resting below on a lever, resulting in the 
two carbon discs ¢ being removed from 
one another in a direction practically 
parallel to the tangent in their point of 
contact. The motor current will thus be 
interrupted, to be completed again aa soon 
as the tension of the spring has been 
lessened by its unwinding. The two car- 
bon discs are provided with click springs, 
so as to turn continuously while the con- 
tact is working, the places brought into 
contact being renewed continually. In 
the middle of the axis the conical wheel m 
is arranged, engaging with a similar 
wheel n (Fig. 5). To this wheel, the arm 
p being capable of being arreated by rods 
connected to the various keys, is con- 
nected through an elastic coupling, while 
the brush o, sliding over the commutator 
segments, is rigidly connected to p. A 
singularly shaped spiral is cut into a con- 
tinuation of the conical wheel m; to this 
is applied an arm çq being shifted to the 


left through the rotation of the 
shaft, moving at the same time 
toward the axis. In pressing 
down the beginning key, as well 
as in any movement of the 
pressure lever, the piece g is 
turned, the arm g thus being al- 
lowed to apply itself to the 
upper part of the spiral. 

The advantages afforded by 
the printing telegraph as com- 
pared with telephone and pres- 
ent telegraph systems will be 
evident. Like the telephone, the print- 
ing telegraph may serve for a direct com- 
munication between two persona over any 
distance, but has the additional advantage 
of any hearing mistakes or other mis- 
understandings being excluded by the 
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double and simultaneous reproduction of 
the communication in printing. As above 
stated, the printing telegraph will at the 
same time make it impossible for a third 
person to overhear communications which 
is even possible in the case of the Morse 


Fie. 5.—T'HE ComMUTATOR AND KEY ACTION. 


telegraph. This is, therefore, the only 
means of communication enabling des- 
patches to be kept strictly private. 

The central station (Fig. 6) just opened 
is fitted with a switchboard having in- 
dicators and catches for one hundred sub- 
scribers. Sixteen connecting strings allow 
of thirty-two subscribers being simultane- 
ously connected, so as to enable a simul- 
taneous communication between a third 
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subscriber in question dropping and an 
alarm being rung, when he will put him- 
self in communication with the caller, in 
order to ask for the desired connection 
and connect both subscribers so that their 
apparatus are ready for direct communica- 
tion. This shows the similarity of serv- 
ice with telephone service and the great 
advantage of any two subscribers com- 
municating directly. There is, however, 
in addition, the possibility of connecting 
any desired number of subscribers. to the 
same printing telegraph so as to transmit 
the same communication simultaneously 
to all the subscribers. 

Similar telegraphic services from one 
central station to a certain number of sub- 
scribers simultaneously by a so-called 
“ticker” have for some time been in use 
in New York, London and Paris. A simi- 
lar service has been in operation also in 
Bremerhaven, Germany, for transmitting 
ship telegrams from one central station 
to one hundred subscribers in different 
places. The central station just opened 
in Berlin is also intended in addition to 
mutual communication between the sub- 
scribers, to transmit similar informations 
to a certain number of subscribers, limit- 
ing the service at first to exchange tele- 
grams. The same system of communica- 
tion could be employed for transmitting 
telegrams from a central telegraph office, 
such as Reuter’s, to a certain number of 
newspaper offices. In addition, the above 
central is intended to secure communica- 
tion with the central telegraph office for 


Fie. 6.— THE BERLIN TELETYPING CENTRAL STATION IN OPERATION. 


of all the subscribers in the case of the 
switchboard being complete. As soon as 
a subscriber presses down the calling key 
of his teletyper, the official in charge of 
the indicator board of the central station 
will be advised by the indicator of the 


transmitting or receiving telegrams 
through the state telegraph. The new sys- 
tem has been in use for some time with 
great industrial concerns, such as the Ber- 
lin Allgemeine Elektricitats-Gesellschaft 
and the Siemens & Halske for communi- 
cation between their various departments. 
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THE RATED SPEED OF ELECTRIC MO- 
TORS AS AFFECTING THE TYPE TO 
BE EMPLOYED.! 


BY H. M. HOBART. 


High speed is an unfavorable condition 
for the continuous-current motor, but, up 
to certain limits, conduces to improved 
results for induction motors. Of course, 
the required speed can rarely be the de- 
termining factor in the choice between 
these two classes of motors; but it is 
well that the extent of the influence of the 
speed should be realized. 

Now it is most difficult to make con- 
sistent assumptions as the basis for a num- 
ber of comparative designs, but I have 
taken for a set of continuous-current de- 
signs, for a 150-horse-power shunt motor, 
five speeds ranging from sixty-eight revo- 
lutions per minute to 1,224 revolutions 
per minute, and, without figuring out the 
details with any elaboration, have, never- 
theless, endeavored to proceed on fairly 
reasonable lines. I have followed this 
same policy with two groups of induction 
motors, the first group being for twenty- 
one-cycle motors ranging from thirty-six 
poles and sixty-eight revolutions per min- 
ute to four poles and 612 revolutions per 
minute, and the second group being for 
sixty-three-cycle motors and ranging from 
twelve poles and 612 revolutions per min- 
ute to six poles and 1,224 revolutions per 
minute. Although I should have preferred 
to concentrate attention upon the influence 
of the speed, and not to enter upon the 
question of the influence of the peri- 
odicity, the extreme range of speeds which 
I wished to cover made this impracticable. 
Thirty-six poles is already abnormal 
enough for a 150 horse-power induction 
motor, and yet this leads to a group of 
three motors, the last of which, at 630 
revolutions per minute, has but four poles, 
thus requiring stepping up to a higher 
periodicity for a higher speed design. 

The general design of these eleven mo- 
tors and some of their leading constants 
are set forth in Figs. 1 to 11. In Fig. 
12 are shown curves roughly indicative 
of the relative factory costs of these eleven 
designs for the three groups. These costs 
have been derived from the product of 
diameter D, of rotor in centimetres and 
length L, over armature winding in centi- 
metres—7. e., from D x L for the con- 
tinuous-current machines. The windings 
of induction motors being less definite as 
to overall length, L has been taken equal 
to the gross core length A, plus seven- 
tenths of the air-gap pitch r—i. e., L 


1 Paper read before the British Institution of Elec- 
trical Engineers on March 10, 1904—A bridged. 


556 


=A, + 0.7 + for the induction motors. 
D x L has been found to be fairly pro- 
portional to the total factory cost for 
continuous-current dynamo-electric ma- 
chines, for a given voltage and for so- 
called “barrel”-wound armatures. The 
same expression has also been found fairly 
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because different diameters and lengths 
would be taken in the two cases. As a 
rough value for the total factory cost of 
continuous-current motors 1.00 shilling 
per D x L may be taken (although this 
varies considerably with different manu- 
facturers), D and L being expressed in 
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speed designs of continuous-current dy- 
namos. 

It is thus evident that with increasing 
speed, while all the properties of the in- 
duction motor improves markedly, the re- 
verse is the case for the continuous-cur- 
rent motor, and one would be inclined to 
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Fics. 1, 2, 3, 4 AND 5.—ContTrnuous-CURREN't MOTORS. 


proportional to the total factory cost for 
induction motors. 

The total factory cost may thus be set 
equal to K, X D x L for continuous-cur- 
rent motors, and to K, x D x L for in- 
duction motors, where K and K ; are con- 
stants for any one firm. ‘he ratio of K, to 
K, which we may denote by R (R = ud) 
has been found to vary greatly with dif- 
ferent manufacturers. From a study of 
the data kindly supplied to me for the 
purpose by four manufacturers, it is be- 
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Fics. 6, 7 AND 8.—TWENTY-ONE-CYCLE IN- 
DUCTION MOTORS. 
lieved that 1.5 is a fair value to take for 
R for the purposes for which it is re- 
quired in this paper. Thus, for motors 
having equal rotor dimensions, the con- 
tinuous-current motor will be taken as 
costing fifty per cent more than the in- 
duction motor. This, however, would not 
be the ratio of cost for the same output, 


centimetres. Hence 0.67 shilling per 
D x L will be the corresponding total fac- 
tory cost for induction motors. This 
would rise to 0.75 shilling per D x L for 
motors with wound rotors, and would fall 
to 0.60 shilling per D x L for motors with 
squirrel-cage rotors.1 At low speeds the 
diameter would be much greater in the 
case of induction motors. At high speeds, 
and especially at low periodicities, the 
reverse would be the case. This is shown 
in Fig. 14. In the upper part of Fig. 
15 are given the full-load efficiencies for 
the continuous-current and the induction 
motors. Whereas the former are lower 
for the higher speeds, the efficiencies of 
the induction motors rise fairly rapidly, 
starting from a very low value for the 
lowest speeds. In the lower part of Fig. 
15 are given corresponding curves of half- 
load efficiencies. 

From Figs. 16 and 17 it may be seen 
how the power-factor improves with the 
speed, and how the no-load current at the 
same time decreases. 

Fig. 18 shows the increase in reactance 
voltage at full load for increasing rated 
speed. As is evident, the results are 
very unfavorable for the higher speeds, 
whereas they are decidedly favorable for 
the lower speeds. 

The peripheral speed of the commuta- 
tor in metres per second is shown in Fig. 
19. Where special, and as yet not thor- 
oughly proven, methods of commutation 
are not resorted to, these high commuta- 
tor speeds must be employed for high- 

This paper does not concern itself with absolute costs. 
The comparisons are purely relative. Nevertheless, it 
serves to fix ideas to employ some unit of value, and 
the equivalent chosen has been shown to apply approxi- 


mately in an article published in No, 40 of the Elec- 
trotechnische Zeitschrift for 1908, 


believe that this points out the best field 
for these respective types, and that the 
influence of the speed should be taken 
into consideration when other circum- 
stances permit. 

Although, as has already ‘been stated, 
the demonstration of the influence upon 
the results (very favorable for induction 


_motors, and exceedingly unfavorable for 


continuous-current motors) of increase in 
the rated speed does not, owing to the 
preponderating extent of this influence, 
require the exercise of any great care in 
the preparation of the designs compared, 
it is, nevertheless, of interest to set these 
forth in some detail. A more careful 
study of each of the individual designs 
might easily lead to a considerable per- 
centage improvement in the results for 
a given cost, or in the cost of the results 
obtained. 

Where continuous-current and induc- 
tion motors come up for comparison, it is 
natural that one should seek for some 
common ground as a basis for the designs. 
It has seemed to me that the most signifi- 
cant common attribute for this purpose is 


the ratio Zin which à equals the length 


of laminations between end flanges (A, = 
gross core length and A, = net core 
length) end + = polar pitch at the air- 
gap—i. e., the circumference at the air- 
gap divided by the number of poles. As 
already described, the cost of the induc- 
tion motors has been taken proportional 
toD x (A, +0.77 ), and the cost of the 
continuous-current motors to D x L, 
where L = length over end connections. 
In general, for continuous-current motors 
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L is also approximately equal to A, + 0.77, 
although in the case of well-defined wind- 
ings having the end connections lying in 
extensions of the armature core’s external 
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spective values, I have adhered through- 
out to the value of 0.18 centimetre, and 
the induction motors come out so greatly 
superior to the continuous-current mo- 
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Fies. 9, 10 AND 11.—Sixty-THREE-CycLE INDUCTION MOTORS. 


cylindrical surface, it is more instructive 
to use the expression D x Las the basis 
for cost estimates and comparisons. 


ms , i dna 
— 1s again useful in obtaining the 


tors at high speeds that they are well able 
to stand this handicap. 

For a moderate range of speeds for the 
same output, say, a range of 1 to 4, I 
should have taken the same number of 
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value of C in Behrend’s formula for the 
leakage factor ø, which is — 


A 
e = 0 —, 
S. 


A being the radial depth of the air-gap. 
The writer obtains the value for C from 
curves showing it as a function of the 


wis TR 
ratio = and finds that this leads to re- 


sults rather more accurate than are other- 
wise obtainable from Behrend’s formula, 
and far more conveniently arrived at 
than by means of the more complex 
formule sometimes employed for the 
estimation of ø. 

In the case of the induction motors 
the radial depth of the air-gap has been 
taken at 0.18 centimetre for all cases. 
This is not in accordance with practice. 
A lesser gap with the corresponding elec- 
tromagnetic advantages would be em- 
ployed by most designers for the higher 
speed designs. But to avoid entering into 
the discussion of the most suitable re- 


Rated Speed m Revs. per min 
Fis. 12, 13, 14 AND 15.—CuURVES SHOWING Costs, DIAMETER OF Rorors AND EFFICIENCIES. 


poles and the same diameter for all my 


continuous-current designs, as I find this 
to be a practicable and correct designing 
principle for this class of machinery. 


Here, however, with a speed range of 1 
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and this is a point of interest, since, al- 
though I do not claim to have devoted 
to each design more than enough atten- 
tion to ensure a sound demonstration of 
the main proposition, it nevertheless ap- 
pears that, in this respect, the designs 
are about right for the required condi- 
tions. 

It is interesting to derive the costs 
by another and independent method, which 
consists in determining the cost of the 
effective material on the one hand and of 
the non-effective material independently 
on the other. The latter component can 
be derived if a sufficient number of ma- 
chines of the same diameter, but of vari- 
able length, are plotted, with the cost of 
the non-effective material as ordinates, and 
the effective length J as abscisse. By 
these means a curve can be obtained 
which, if produced, intersects the axis of 
ordinates at a point giving the cost of 
non-effective material for zero effective 
length of armature. 


at Half Load 
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This has been investigated by the au- 
thor, as described in Electrotechnische 
Zeitschrift, No. 40, 1903, and it has been 
found that the cost of the non-effective 
material for zero net length of armature 


ve 


Figs. 16, 17, 18 AnD 19.—Curves SHOWING EFFECT OF SPEED UPON CHARACTERISTICS, 


to 18, the lower speed designs are given 
more poles and larger diameter, and vice 
versa for the higher speed designs. The 
range of diameters is, however, far less 
than is customary with most designers, 


j $ M 


10 
D, denotes the external diameter of 
the yoke in centimetres. Such a curve 
also shows the increase in the cost of the 


core equals approximately shillings, if 
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non-effective material in dependency upon 
the net length of the armature core, and 
taking into account the influence of the 
diameter, one could roughly set this in- 
crease as equal to 0.18 D, à, 

The estimation of the costs by this 
method is carried out in table I, for the 
continuous-current motors. 

TABLE I.—ESTIMATION OF TOTAL WORKS 


COST OF 150-HORSE-POWER CON- 
TINUOUS-CURRENT MOTORS. 


Diameter over all (D,).... 225] 212 | 165 | 154.6 1% 


Cost of non-effective ma-, 
terial for zero length, 
of armature core....... 4500 | 2700 | 2400 1550 
Increase in cost of non- 
effective material with 
increased length....... 1460] 480 | 800 | 285 260 
Cost of effective material 5360 | 2610 | 1585 | 1895 1075 
Total works cost...) 11920 | 7590 | 4585 | 4080 2585 
8060 | 4880 | 4080 , 2820 


Do. by D x L mules 12900 | & 


The same method has been applied as 
shown in table II to the induction mo- 


tors, shillings being taken as the 


2 
2 
15 
cost of non-effective material for zero net 
length of armature core, and 0.12 D, àn 
being the increase in cost of non-effective 
material with increased length. It will 
be seen that a good agreement is obtained 
in all except the first case. 


TABLE II.—ESTIMATION OF TOTAL WORKS 
COST OF 150-HORSE-POWER_ IN- 
DUCTION MOTORS. 


a ie cee 
364 | 164 7 146) 116) 102 


Diameter over all (D,)...... 
Cost of non-effective mater- 
ial for zero length of ar- 
mature Core. ...........0008 
Increase in cost of non- 
effective material with 
increased length.......... 
Cost of effective material... 


8900 11800] 890 1420) 900} 700 


660 | 790) 560) 800] 350) 440 
2840 (2320, 1440) 940) R50) 860 
Total works cost....... 12100* E 2660 2100 2000 


Do by D x Lrule...... Aage 2610 22001 1870] 1820 


The costs as obtained in tables I and 
IT are plotted in the curves of Fig. 13, 
and it will be seen that the results lead 
to much the same conclusions as were 
arrived at by the D x L method and plot- 
ted in Fig. 12. 

The principal conclusions arrived at in 
this paper are as follows: 

1. Induction motors are, for all ca- 
pacities, considerably cheaper than con- 
tinuous-current motors of equivalent 
ratings. 

2. The general performance and the 
mechanical construction of induction mo- 
tors improve rapidly with increasing 
rated speeds. 

3. The general performance and the 
mechanical construction of continuous- 
current motors improve rapidly with de- 
creasing rated speeds. 

4. The use of very low-speed induction 
motors and very high-speed continuous 
motors ought to be avoided whenever this 
is commercially practicable. 

These conclusions are not new. They 
must, however, be much more widely 
understood if the electric transmission of 
power is to proceed on rational lines. 


*This is an abnormal machine in every respect. but 
nevertheless closely follows lines of machines at present 
in operation. The D x L rule in so extreme a case gives 
far too low a value. and the value obtained by the 
analytical method is a trifle too high. 
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Contribution to the Discussion on 
High-Tension Transmission. 

At the recent meeting of the American 
Institute of Electrical Engineers, at which 
several high-tension devices were dia- 
cussed, no time was available for reading 
the written communications, of which a 
number had been received. The subjects 
for discussion were: “The Relative Fire 
Risk of Oil and Air-Blast Transformers ;” 
“The Use of Group Switches for High 
Power Plants;” “Oil Switches for High 
Pressures;” and “Terminals and Bush- 
ings for High-Pressure Transformers.” 
The following will give the new points 
of view which were brought out in these 
communications. 

Mr. H. W. Tobey, Pittsfield, Mass., says 
that one defect of oil-insulated trans- 
formers is that the cases have been made 
too light, and, as a consequence, oil leak- 
age has taken place, with a resulting risk 
of fire. Another fault is the use of a 
poor grade of oil. The ability of oil- 
insulated water-cooled transformers to 
withstand fires was demonstrated by the 
case of a fire which burned for three- 
quarters of an hour in a room where there 
were a number of 840-kilowatt transform- 
ers of this tvpe. At the end of this 
time a pipe line above the power plant 
was opened, and the place was deluged 
with water for over eight hours. Upon 
inspection afterward, four of the trans- 
formers, which were a little further from 
the fire than the others, were nut back 
into service immediately without repair. 
Others required drying by means of a 
current for a few hours, as well as filling 
with new oil. Four of the transformers 
were damaged and required repairing. In 
these the porcelain insulators had heen 
entirely destroyed and the covers of the 
case were badly cracked. 

Mr. W. J. Hazard, Golden, Col., advises 
filling the space above the oil of the trans- 
former case with an inert gas, such as 
carbon dioxide, supplied from a generator 
which will automatically maintain a slight 
pressure in the transformer case. The 
extra complication and the cost of main- 
tenance would be insignificant. 

Mr. E. P. Roberts, of Cleveland, Ohio, 
has adopted the practice of installing 
transformers in fireproof rooms, and be- 
lieves that the fire risk justifies the addi- 
tional expense. This practice has been 
followed in the design of the Dayton & 
Northern power-house. The transformers 
are placed in a eeparate room built out 
from the power-house, with a firedoor be- 
tween this room and the engine room. At 
the substation of this road the trans- 
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former room is shut off from the mair 
room by a firewall. In these rooms the 
high-voltage lightning arresters and 
switches have been placed. In a later de- 
sign adopted for the Dayton & Muncie 
Traction Company, the transformers are 
placed in a two-story addition to the main 
building. The upper story contains the 
switches and lightning arresters, and is 
on a level with the engine-room floor. In 
the basement the transformers are located. 
This room is drained so that if the oil 
runs out it should be carried off; but, in 
any case, it can not run into the power- 
house. 

Mr. Howard Bayne, New York city, 
calls attention to the effectiveness of steam 
in extinguishing oil fires. Transformers 
should be placed in a separate vault, and 
in case of a large number of units, the 
vault may be subdivided. Into each vault 
one or more two-inch steam pipes should 
be let. In case of fire, all outlets should 
be closed and steam turned on. 

Mr. W. L. Waters, of Milwaukee, Wis., 
believes that an air-blast transformer is 
at the mercy of almost every fire, no mat- 
ter how started, and it will almost be 
seriously damaged itself, though it may 
not add much to the conflagration. On 
the other hand, an oil-cooled transformer 
is in practically no danger, except in a 
large fire, but then the risk is serious. 
Generally a set of oil-insulated transform- 
ers will be a much safer installation than 
a corresponding set of air-blast trans- 
formers. 

A different view is held by Mr. Irving 
A. Taylor, Brooklyn, N. Y., who believes 
that the oil-insulated type of transformer 
is a greater fire risk than the air-blast. To 
reduce the risk of fire starting from inside, 
the oil in the case must be maintained 
well above the level of the coils. If trans- 
formers are sealed air-tight, a short-cir- 
cuit may produce a sufficient explosion to 
blow the cover off or crack the case, al- 
lowing the oil to run out. The cover 
should, therefore, not be air-tight, but 
should prevent a circulation of the air. 
One of the greatest dangers from the oil- 
insulated type is caused by leakage of oil. 
For this reason, this type of transformer 
should, wherever possible, be installed in 
a separate building, thoroughly fire- 
proofed, which is used exclusively for 
that purpose. When air-blast transform- 
ers are used, no inflammable material 
should be placed near them. The wiring 
should be lead cables enclosed in tile up 
to the transformer. Where rubber is used, 
it must be thoroughly fireproofed. 

Professor D. C. Jackson, of Madison, 
Wis., discussing the use of group switches, 
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believes that the most reliable service is 
secured by bringing directly to the main 
bus-bars all of the generator and feeder 
circuits. Each circuit should be supplied 
with a master switch by which it can be 
disconnected independently of its two se- 
lector switches. With such an arrange- 
ment no local accident which may occur 
beyond the main bus-bars can interfere 
with more than one circuit. With the 
group-switch arrangement, the reliability 
of service is not so great, since auxiliary 
bus-bars are introduced, an accident to 
which will disturb the operation of all 
the circuits in the group. A group-switch 
system is not necessary to give simultane- 
ous disconnecting or transferring of cir- 
cuits, as master control can readily be ar- 
ranged for operating the switches of two 
or more circuits simultaneously. 

Relative to the same topic, Mr. Irving 
A. Taylor believes that there are few 
plants, even of great magnitude, where a 
complete shutdown for five minutes—long 
enough to clear a defective switch—once 
a year or two, is of sufficient importance 
to warrant the exnenditure of several thou- 
sand dollars to prevent it. Probably large 
lighting companies having a low-tension 
network are an exception to this, on ac- 
count of the difficulty of starting up after 
a shutdown. He advises the use of an 
air switch connected in series with each 
feeder or generator oil switch, since the 
oil switch may be defective without its 
being apparent, with consequent danger to 
the employés. 

Mr. Gilbert Wright, Pittsfield, Mass., 
suggests that in place of the arrangement 
of group switches and selector switches 
and bus-bars suggested by Mr. Stillwell, 
one set of main buses be used, instead 
of two, and that the feeders be tapped 
directly from. this one, the feeders to be 
controlled electrically, singly and in 
groups. This reduces the total number 
of switches for the case considered by 
thirty-two, eliminates one set of main 
buses, eight sets of group buses, 
and the necessary wiring between 
the switches and buses. While the use 
of group switches and duplicate bus-bars 
is in the nature of insurance on the con- 
tinuous operation of the plant, this in- 
surance, placed in small amounts in a 
great many places, costs too much in pro- 
portion to the resulta obtained. He sug- 
gests for general station practice the use 
of as few switches, buses, and as little 
wiring as possible. Switches should be 
made larger and more rugged, with ca- 
pacity to handle not once, but many times, 
the maximum load that they may be called 
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upon, under any conditions of service, to 
handle. 

Mr. John B. Taylor, Schenectady, 
N. Y., believes that no hard-and-fast rule 
covering the use of group switches is 
advisable. ‘The need of two ewitches in 
series for all circuits must be largely a 
matter of personal opinion. Where it is 
necessary to reduce the load on the station 
rapidly, this can be done by bringing to 
a central point the wires which control 
the opening of the voltage switches, so 
that a single motion of a gang switch will 
open simultaneously all the switches in 
that gang. While the group switch facili- 
tates the transfer of feeders from one bus 
to another, Mr. Taylor thinks that, in 
general, a single set of bus-bars, properly 
installed, is all that is necessary. With 
few exceptions, the spare bus-bar is used 
only to allow men to work safely on or 
near the regular bar. In general, ex- 
ternal feeder circuits can not be arranged 
in groups bearing a fixed relation to the 
generator units, and in such a case a 
group switch is likely to be of very little 
benefit. Commenting upon Mr. Stillwell’s 
argument against the use of the group 
switch, as being additional apparatus 
which may itself increase the risk of in- 
terruption of service and the cost of in- 
stallation and maintenance, Mr. Taylor 
thinks it is better to err on the side of 


simplicity and to give the reduced amount 


of apparatus rigid inspection and atten- 
tion, than to go to the other extreme of 
constructing a cumbersome switch ar- 
rangement which is flexible only in theory, 
and confuses the operators in times of 
emergency. Mr. Stillwell’s wiring dia- 
grams were criticised for not providing 
sectionalizing switches for the buses, and 
a plan is submitted which consists es- 
sentially of a single main bus and a series 
of group buses which may be intercon- 
nected to form a reserve main bus in case 
of trouble, which will facilitate working 
upon the main bus. This arrangement 
retains the group switch, and also pro- 
vides two switches in series between each 
generator and the bus. For the same num- 
ber of generators in groups, as shown in 
the Manhattan diagram, sixteen less high- 
tension oil switches are required. Oil 
switches might be substituted for the knife 


switches connecting the different group 


bus-bars, but this is not thought neces- 
sary. 

Mr. Irving A. Taylor, discussing Mr. 
Moody’s paper on “Terminals and Bush- 
Ings for High-Pressure Transformers,” 
said that the terminals of air-blast trans- 
formers should not be located in the path 
of the blast, as they collect dust and 
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offer a long creeping surface. For the 
same reason, terminal boards in air-blast 
transformers appear to be a source of 
danger. He has found that a porcelain 
tube through which a solid lead is car- 
ried to the transformer, the tube then 
being filled with sulphur, prevents oil from 
creeping out of the case. Stranded con- 
ductors or braided insulation should not 
be used. ‘Transformer cases should be 
grounded to prevent fire and make them 
safe to handle. ‘This grounding wire 
should be heavy in proportion to the cir- 
cuit-protecting devices used. Where rub- 
ber-covered leads are employed, the rub- 
ber should be covered with fireproof ma- 
terial. Although taps allow one of the 
great advantages of the transformer to 
be utilized—that of obtaining different 
pressures from the same apparatus—often 
more taps are called for than are neces- 
sary. Taps cost money and are alwave 
a source of weakness. They should be 
avoided unless their use is absolutely justi- 
fied. Except where traneformers are to 
be used partly as pressure regulators, one 
five or ten per cent tap should give suffi- 
cient adjustment of ratio to meet light- 
ing or railway conditions. 

Mr. N. M. Snyder, St. Louis, Mo., be- 
lieves that the design of high-tension in- 
sulators may be followed with benefit for 
meeting the conditions required in trans- 
former construction. It should not be 
necessary to resort to oil-filled tubes for 
high-pressure terminals. A drawing was 
submitted of an insulator suitable for this 
work, this having a double petticoat, giv- 
ing a path of much greater resistance than 
a straight bushing. Where heavy currents 
must pass through the transformer case, 
it is advisable to subdivide the terminals. 
This subdivides the load on the trans- 
former more evenly, and gives better ter- 
minal surface for cooling. 

oo. 
The Engineering Press Monthly 
Index Review. 

Beginning with the April issue, the 
title of the Index of the Technical Press 
will be changed to the Engineering Press 
Monthly Index Review. This change is 
being made in order that important modi- 
fications in the publication may be car- 
ried out. The size will be nearly doubled, 
and in addition to the 2,000 résumés 
appearing monthly, a review of the im- 
portant engineering questions of the 
month will be given, as well as extended 
notices and summaries of the most re- 
markable articles and papers, appropri- 
ately illustrated. It is intended to make 
the publication a review of reviews of the 
engineering press. 


560 


Vol. 44—No. 15 


Electrical Notes from Europe. 


of the new No. 3 section of the 

Paris Metropolitan is the immense 
block of beton which has been sunk under 
the Place de Opera to form the crossing 
point of three tunnels. These belong to 
the new sections which are now underway, 
and the No. 3 will be the first to be com- 
pleted. ‘This forms a kind of three-story 
underground structure. The tunnels are 
pierced through the beton block (which is 
reenforced by a metallic construction) and 
lie one above the other. The lowest tun- 
nel is at a considerable depth in the 
ground, while the roof of the upper tun- 
nel lies near the pavement. The system 
of underground stations which are needed 
for the three lines, with their complicated 
arrangement of communicating passages 
and staircases, makes this an interesting 
point in the new Metropolitan lines. To 
mount the staircase from the lowest tun- 
nel to the strect is about the equivalent 
of going up a five-story building. Later 
on, elevators are to be installed. This 
part of the work has taken considerable 
time, as the beton block had to be laid in 
by compressed air caissons, but at present 
it is nearing completion, and the line No. 
3 will soon be in running order. 


0. of the most original features 


A project for a narrow-gauge electric 
road has been lately submitted to the Swiss 
Government. It is to run between the 
towns of Brig and Gletsch, lying in the 
upper Rhone district. The line has 3,300 


feet difference of level between the atart 


and finish. The total length of the road 
is twenty-six miles. A gauge of one mctre 
will be used. It is proposed to use mono- 
phase current for the motors. The trains 
will be made up of motor cars and trail- 
ers. A part of the line between Oberwald 
and Gletsch has a fifteen to twenty per 
cent grade, and here the rack-and-pinion 
© system will be needed, using special loco- 
motives for this purpose. The rest of 
the line will have the ordinary track. . 


According to the official report which 


has heen recently published, the city of’ 


Brussels is equipped with three main gen- 
crating stations, which supply current for 
lighting and power. The first of these 
atations is located on the Rue Melsens 
and has eight engines in all. Five of 
the engines give 500 horse-power each, 
and drive ten dynamos, The latter fur- 
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nish 1,100 amperes at 130 volts. The 
remaining three engines are of larger 
size, and deliver 1,300 horse-power. Each 
is connected to a 260-volt dynamo of 
2,600 amperes capacity. The station is 
equipped with a battery of accumulators 
of the Tudor pattern, which is connected 
in parallel with the machines. The bat- 
tery can furnish 7,800 ampere-hours. The 
second station is situated in the Rue 
Louvain and uses six gas engines of 120 
horse-power each. The engines are coupled 
to eight dynamos. Four of the latter de- 
liver 125 volts and the remainder 250 
volts, while the capacity of each is 310 
amperes. A Julien battery is used in this 
station. It has a capacity of 2,800 am- 
pere-hours. Current is delivered to the 
station from plant No. 1. At the latter 
voint there is a battery of three trans- 
formers of 375 kilowatts, which deliver 
three-phase current at 5,000 volts to the 
line running from No. 1 to No. 2. At 
the receiving station a similar set of trans- 
icrmers is used to lower the voltage. The 
third Brussels station is located on the 
Rue de la Vanne and also uses gas en- 
gines, being supplied with five units of 
sixty horse-power cach. The engines drive 
seven dynamos. Four of these machines 
run at 130 volts and two at 260 volts. 
The capacity of each is 130 amperes. The 
remaining gas engine is coupled to a dy- 
namo of 250 volts and 310 amperes. The 
station uses a battery of Julien cells giving 
3,800 ampere-hours. 


The experiments which have been lately 
made by Professor Lombardi, an eminent 
Italian scientist, bring out some new 
points relating to the osmium lamp. He 
made a series of tests to compare the 
osmium with the carbon filament under 
different conditions. For the same bril- 
liancy it is found that the osmium filament 


burns at a lower temperature than the 


carbon. Where the latter works at 1,565 
to 1,580 degrees centigrade, the osmium 
filament has a temperature of 1,485, which 
is 135 degrees less. ‘The high efficiency 
is another point which has been already 
recognized in the case of the osmium 
filament. Professor Lombardi finds that 
it takes much less energy than the car- 
bon filament and shows that the differ- 
ence is due to the fact that the osmium 
has a higher emissive power than the car- 
bon filament. In the experiments he finds 


it to be one and one-half times that of 
carbon. Professor Weber, who ia an au- 
thority upon lamp filaments, has already 
shown that the relation of the luminous 
intensity to the power taken by the lamp 
is a constant for carbon filaments. But 
in the case of osmium, Professor Lom- 
bardi finds that the value of this ratio 
becomes less as the power increases. One 
of the principal tests was made upon an 
osmium lamp of twenty-five candle-power, 
working normally at forty volts. Two of 
the most interesting points in the curve, 
lying near the normal candle-power, may 
be noted here. With the lamp burning 
at 35.2 volts and taking 0.840 ampere or 
29.6 watts, the candle-power is 17.06, mak- 
ing 1.74 watts per candle-power. When 
the lamp is worked at 43.5 volts, 0.962 
ampere and 41.8 watts, it gives 39.3 candle- 
power and consumes but 1.06 watts per 
candle-power. The high efficiency of the 
osmium filament as compared with carbon 
will tbe observed. In the latter case the 
temperature of the osmium filament is 
1,457 degrees centigrade. When pushed 
to 51.2 volts, the lamp ‘takes 0.74 watt 
per candle, while the temperature rises 
to 1,514 degrees. 


A new lamp filament of special compo- 
sition has been brought out by Dr. Just, 
of Vienna, who lately presented a num- 
ber of lamps before the Electrochemical] 
Society, of that city. It seems that the 
new filament contains boron and is made 
by a new process, the details of which 
have not as yet been made public. It is 
claimed that it can be turned out as 
easily as the carbon filament. One point 
in favor of the new lamp is that it works 
at a much higher efficiency than the car- 
bon filament. A lamp was shown which 
burned on 110 volts and gave thirty 
candle-power. It takes but 1.7 watts per 
candle, which makes its efficiency about 
twice that of the carbon filament. 


An electrochemical exposition is to be 
held at Warsaw this year, lasting from 
June to September, and a considerable 
surface will be devoted to the exhibits. A 
large building is in erection for the dyna- 
mo plant, which is to be one of the main 
features. The exhibits are divided into 
two sections. First, engines, boilers, tur- 
bines and different sources of motive 
power, Second, the electrochemical sec 
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tion: (1) Construction of dynamos. (2) 
Power transmission. (3) Lighting. (4) 
Telegraphs and telephones. (5) Electric 
signaling. (6) Electromedical applica- 
tions. (7) Metallurgy and galvanoplasty. 
Information can be obtained from the di- 
rector of the exposition, 5 Rue Moniuzko, 
Warsaw. : 


Professor Becquerel has been giving a 
series of lectures upon the subject of 
phosphorescence and the new radioactive 
bodies at the University of Paris, which 
are quite apropos at this time, seeing the 
great interest which is being taken in the 
question of radium and similar bodies, 
and no one is better qualified to treat this 
subject than M. Becquerel, seeing that he 
was the first to discover the rays which 
are given off by uranium and which radi- 
um now produces in much greater quan- 
tity. Among the interesting features are 
the crystals of uranium salt which were 
used in the first experiments, and the 
original photographic impressions obtained 
with the new rays are shown projected 
on the screen. M. Currie loaned a tube 
containing the largest quantity of radium 
salt which has yet been produced; the 
tube contains four grammes, and as the 
expense of producing the salt is said to 
be $30,000 per gramme, it will be seen 
that the specimen is of great value from 
every point of view. The tube which is 
not more than one and one-half inches 
long and a quarter of an inch in diameter, 
is carried on the end of a flexible wire 
which is fused into it, in order to avoid 
placing the hand in contact with it, see- 
ing that the radium attacks the tissues. 
In the dark, the tube is luminous, but 
the effect is greatly heightened by placing 
near it a fluorescent screen of platino- 
cyanide of barium, or a uranium crystal, 
when these become highly luminous, the 
latter with a brilliant green light. The 
four grammes of material in the tube come 
from the treatment of 80,000 pounds of 
residues. 


According to recent reports a new proc- 
ess has been brought out for obtaining 
metallic calcium, which is to furnish an 
abundant and cheap supply of this metal. 
Heretofore it has been very difficult to 
produce it and the price is high in con- 
sequence, but Professor Borchers, aided 
by M. Stockem, of the Electrometallur- 
gical Institute of Aix-la-Chapelle, suc- 
ceeds in reducing the metal in the elec- 
tric furnace. Chloride of calcium is 
used, and, as it melts at 800 degrees cen- 
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tigrade, the reduction is carried out with 
but little trouble. The nature of the 
electrodes forms one of the main features 
of the process, and it was only after con- 
siderable work that the proper form was 
obtained. The method is somewhat anal- 
ogous to the production of aluminum from 
bauxite as ito the leading features. While 
the price of metallic calcium has been 
about $25 per pound, the inventors claim 
that it can be produced for an insignifi- 
cant sum and even cheaper than alumi- 
num. Should the process be successful 
on a commercial scale, the metal will find 
many uses in the chemical industries and 
in scientific work. Its properties as a 
reducing agent will enable it to replace 
sodium or potassium in many cases. It 
is less powerful than these two metals, 
but more so than aluminum or zine. As 
calcium oxidizes rapidly in the air, it 
can not be used like aluminum for mak- 
ing different objects. If it can be pro- 
duced cheaply it will no doubt come into 
extensive use in the metallurgy of iron, 
as it is found that it drives out the phos- 
phorus, sulphur and oxygen from iron. 
Aluminum also has this property, and 
it has been recognized that this metal 
can be added to the iron in small quanti- 
ties to expel the above bodies. In this 
case the resulting metal contains some 
aluminum and is therefore inferior to 
pure iron in quality, as regards breaking 
strain, etc., but the metal is still prefer- 
able to iron which contains sulphur or 
phosphorus. Should it be possible to add 
a small. quantity of calcium to iron in 
order to drive out the impurities and at 
the same time not injure the quality of 
the metal, as has been supposed, this will 
be a new use for calcium and it may find 
an extensive application in the iron in- 
dustry. Fresh information about the 
new process is therefore awaited with in- 
terest. 


A project is on foot for running a 
double circuit telephone line between 
Berlin and St. Petersburg, passing by 
Kydtkuhnen and Koenigsberg. It is esti- 
mated that the cost of installing the Rus- 
sian part of the line would be $400,000. 
Ag the city of Moscow is now connected 
with St. Petersburg by telephone, this 
will offer communication between Mos- 


cow and Berlin. Another project is to 


connect Warsaw with the German tele- 
phone system by a special line. 


The electric equipment of the new 
German battleship Preussen, which has 
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recently been launched, is carried out on 
the most improved plan, and current is 
applied to a great many different uses on 
board. Two main dynamo rooms fur- 
nish the current. Two of the direct- 
coupled generating sets use steam engines 
of 105 horse-power and the other two 
sixty-seven horse-power, with a battery of 
accumulators which acts as a reserve. 
Besides the very complete system of incan- 
descent lamps the current is used for four 
projectors of high power. Motor-oper- 
ated blowers are used extensively through- 
out the vessel. Electric elevators raise 
the supplies up to the guns, and the coal 
is handled in a like manner from the 
bunkers to the boiler room. The launches 
are put to sea by electric cranes. Motors 
are also used in the tourelles, as well as 
for the ice machines and in the repair 
and tool shop. An extensive system of 
electric signals for transmitting orders 
throughout the vessel has been installed 
by Siemens & Halske. The telephone 
arrangements are, of course, quite com- 
plete. The main electric outfit is fur- 
nished by the Siemens-Schuckert Com- 
pany. E sš 


The government commission is study- 
ing the project for the new Rome-Naples 
line, in which electric express trains are 
to be used. According to the most re- 
cent information, it is proposed to run 
an entirely new double-track line at five 
miles from the coast, which will be much 
shorter than the existing railroad. There 
will be fifteen stations along the line, 
with a large terminal depot in the centre 
of each city. The commission has not as 
yet specified the system of traction which 
is to be used, but prefers that of the 
Valtalline lines or the new Marienfeld- 
Zossen system. It favors the use of in- 
dependent motor cars with common con- 
trol, such as the Thomson-Houston Com- 
pany uses. A train would be made up of 
three motor cars, running at a speed of 
sixty miles an hour, and would require 
1,500 horse-power. With six trains run- 
ning on the road at once, 9,000 horse- 
power would be needed. It is expected 
to make use of the numerous falls in the 
region, and as much as 100,000 horse- 
power could be obtained. Of this amount, 
25,000 horse-power could be sent over. a 
high-tension line to be used at Naples. 
It is estimated that the electric outfit 
would cost over $3,000,000, while the en- 
tire system figures for $22,000,000. 

C. L. DURAND. 

Paris, March 26. 
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Electrical Patents. 


Mr. Daniel M. Moore, of Newark, N. J., 
is the inventor of an electric tube 
Jamp, which comprises substantially a po- 
tential raising transformer, together with 
a suitable protective enclosure, all com- 
bined, so that the high-potential terminals 
of the transformer and the energy-trans- 
ferring terminals of the transformer and 
the energy-transferring terminals of the 
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tube shall be enclosed in a suitable pro- 
tective enclosure or casing out of danger 
of contact with external objects, whiie 
from the casing projects respectively the 
conductors which carry the low-tension 
energy to the primary of the transformer 
and the translucent, but harmless, por- 
tions of the tube supported by its ends 
and whose gaseous contents are rendered 
luminous by the high-potential energy 
from the transformer. In carrying out 
the invention a tube is employed, which 
is curved, and the body of which contains 
the gas furnishing the effective illuminat- 
ing portion of the lamp. Preferably the 
curved portion lies practically in one gen- 
eral plane, while the ends of the tube 
project in a direction which may be de- 
scribed as transverse to the plane in which 
the major or illuminating portion of the 
tube is located. The ends are mounted 
and supported within the casing in any 
desired way. The metallic terminals of 
the tube when it is in place are located 
entirely within the suitable protective 
cabinet or casing and are in connection 
with the secondary terminals of a trans- 
former of any desired character, which 
secondary terminals are also within the 
casing. The primary of the transformer 
has its terminals of comparatively low 
potential let out through the casing and 
connected with suitable supply wires. The 
transformer is properly supported by a 
frame or hanger in any suitable manner. 
The parts which support the tube consist 
of suitable clamps or yokes carried by 
brackets which are secured at the frame. 

An automatic circuit-closer has been 
patented by Mr. James L. Russell, of 
Boston, Mass., which is especially applic- 
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able to illuminated signs or advertise- 
ments, and particularly to that class 
wherein lights, preferably differently col- 
ored, are intermittently flashed upon a 
transparency, but it will be useful wher- 
ever an automatically operated intermit- 
tent circuit-closer is desired. In accord- 
ance with the invention, a hollow walking 
beam is provided, preferably of glass and 
partly filled with a fluid. Cooperatively 
arranged with relation to the walking 
beam is one or more heaters, which by its 
or their action upon the contents of the 
walking beam operate to shift the fluid 
back and forth from one end of the walk- 
ing beam to the other, and thereby oscil- 
late the walking beam, constituting in 
effect a motor. To this beam is attached 
a suitable switch which is operated there- 
by and in the circuit controlled by the 
switch are the lamps that are automatic- 
ally and intermittently thrown into and 
out of action. In the best form of the 
invention, the heaters are the lamps them- 
selves, which are thus automatically and 
intermittently operated by the operation 
of the walking beam. Also these lamps 
are preferably arranged in a casing hav- 
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ing a wall made transparent in whole or 
in part and bearing a sign, advertisement, 
or the like, so that the alternate operation 
of the two lamps will intermittently illu- 
minate the transparent wall. The attract- 
iveness of the apparatus may be enhanced 
by providing means to color the light of 
one lamp or set of lamps differently from 
that of the other. 

A reversible galvanic battery has been 
invented by Mr. Thomas A. Edison, of 
Llewellyn Park, N. J., and the object is 
to provide improved insulators or separa- 
tors for this purpose which shall be cheap, 
light and effective, and at the same time 
be absolutely unaffected by electrolytic 
action in alkaline solution. To this end 
the insulators are made of glass, prefer- 
ably in the form of rods or tubes. The 
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can or receptacle is preferably made of 
thin sheet steel carefully nickel-plated 
and with corrugated sides, so as to be very 
stiff and light, and inside of the can is 
inserted a lining of hard rubber or other 
insulating material, in order to insulate 
the electrodes from the sides. The elec- 
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trodes are formed of plates, carrying sec- 
tional corrugated nickel-plated spring- 
steel pocketa, containing the active mate- 
rial. The bottom of the can is provided 
with upstanding bosses which engage open- 
ings in the sheet-metal plate, also care- 
fully nickel-plated, so as to be unaffected 
by electrolytic action. This plate rests on 
the bottom of the can. It is formed with 
ears, which engage glass rods or tubes very 
slightly above their centres, so as to hold 
the rods or tubes firmly in place without, 
however, offering any surfaces upon which 
any active material might lodge. The elec- 
trode plates are supported on the rods or 
tubes, and the latter are preferably formed 
with grooves into which the bottom edges 
of the plates are received, so that the 
plates are properly spaced at their lower 
ends and transverse movement is conse- 
quently prevented. In order to separate 
the plates mechanically and to insulate 
them electrically, a series of glass tubes 
is employed, which extends longitudinally 
of the plates within the spaces formed be- 
tween the adjacent pockets. The separat- 
ing rods preferably extend the entire 
length of the plates and rest at their 


bottom ends on the bottom plate. 


An improvement in wireless signaling 
has been patented by Reginald A. Fessen- 
den, of Manteo, N. C., and the patent ob- 
tained has been assigned to the National 
Electric Signaling Company, of Pitts- 
burg, Pa. In carrying out the invention, 
a conductor is provided of suitable con- 
struction and arrangement, which is con- 
nected to the terminal of a coil surround- 
ing a core, preferably annular in shape 
and formed of fine iron wire. The other 
terminal of the core is connected to one 
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of the knobs or terminals of an induction 
coil or other suitable generator capable of 
producing practically continuous and 
rapid oscillation in the conductor. The 
other terminal of the generator is con- 
nected to the ground. A second coil, 
forming a part of the circuit for the bat- 
tery, is placed on the core, and a trans- 
mitter, preferably microphonic in con- 
struction, is included in the circuit of the 
battery and coil. A capacity and induc- 
tance are connected in shunt to the spark- 
gap for the purpose of maintaining sus- 
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tained oscillations of practically constant 
frequency. The capacity and inductance 
should be arranged to have the same pe- 
riod of oscillation as the receiving con- 
ductor and the sending conductor. The 
circuit and the sending conductor, are 
thus in parallel and not in series, conse- 
quently the difference of potentials across 
these two circuits is the same, while the 
currents in the two circuits are different. 
At the receiving station is a conductor, 
connected to one terminal of a mechanism 
capable of responding to oscillations in 
the conductor. A form of mechanism 
adapted to the purpose consists of a coil, 
having one terminal connected to the con- 
ductor and the other terminal grounded. 
A telephone diaphragm, formed of metal 
or consisting of insulating material hav- 
ing a metal plate or coil of wire secured 
to it, is supported in operative relation 
to the coil. The apparatus at the re- 
celving station is made resonant by any 
suitable means. When an alternating 
current is set up in the conductor, such 
current acts to repel or attract the dia- 
phragm, according to the time constant 
of the metal part of the diaphragm, 
through induced currents set up in the 
diaphragm. When the generator is oper- 
ated the diaphragm will take up a mean 
position relative to the coil, the distance 
of such position from the coil varying 
with the intensity of the oscillations in 
the sending conductor; but when the cur- 
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rent in the circuit of the other coil 1s 
modified, the permeability of the core is 
correspondingly changed or modified, 


‘thereby producing a corresponding change 


or modification in the self-inductance 
and a change in the frequency of the 
natural period of vibration of the sending 
conductor, which is thereby thrown out 
of resonance with a resonating circuit, 
connected in parallel to the sending cir- 
cuit, and due to this failure in resonance 
producing a corresponding change or mod- 
ification in the intensity of the waves or 
impulses given off by the conductor and 
in the intensity of the oscillations pro- 
duced in the receiving conductor. The 
changes in the intensity of the oscillations 
will produce corresponding changes in the 
mean position of the diaphragm, such 
changes corresponding to the vibration of 
the diaphragm of the transmitter, exactly 
reproducing any of the waves or impulses 
which affected the transmitter. 

An improved winding for electrical ma- 
chines has been recently patented by 
Frederick J. Lindeman, of Pittsburg, 
Pa., and the patent obtained has been 
assigned to the Westinghouse Electric and 
Manufacturing Company, of the same 
place. In the present invention the ro- 
tating member of a machine, the core of 
which is provided with slots which may 
be either open, closed or partially closed 
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at the periphery of the core and be of 
such dimensions as to receive the number 
and size of copper bars which will afford 
the service for which the machine is de- 
signed. Each slot contains two bars, the 
former of which projects a greater dis- 
tance than the latter beyond the end of the 
core to accommodate end-connectora. The 
projecting end of each ibar ia provided 
with a slot and the projecting ends of the 
bars at the opposite end of the core are 
provided with similar slots. The outer 
portion of each slot is of less thickness 
than the inner portion. An end-connec- 
tor is provided of any practical form, but 
preferably has its body portion of approxi- 
mately V-shape in end elevation and em- 
bodies an offset at approximately its mid- 
dle point, so that the two parts at the 
sides of this offset are in substantially 
parallel planes. The end of each of the 
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parts is bent into substantially a rectangu- 
lar hook, the length of which is substan- 
tially equal to the thickness of the bar 
to which it is to be connected and the ends 
of which are substantially at right angles 
to such portion in order to closely fit the 
edges of the bar. The location of the 
slot nearer to one side of the bar than. the 
other ensures a large contact area between 
the end portions of the hook and bar. 
After placing the connector in position, 
the engaging parts may be soldered and 
any insulation applied which may be de- 
sired in addition to that with which the 
bars and end-connectors are provided be- 
fore assembling. 


Lehigh University Register. 

The Register of Lehigh University, 
South Bethlehem, Pa., just issued, copies 
of which may be had on application, 
shows the attendance of 615 students from 
twenty-four states and ten foreign coun- 
tries, of whom ninety are taking the course 
in electrical engineering. There are fifty- 
four in the teaching staff. 

Thirteen four-year courses of instruc- 
tion are offered at the University, the 
classical course, the Latin-scientific course, 
the courses in civil, mechanical, marine, 
metallurgical, mining, electrical and 
chemical engineering, analytical chemis- 
try, geology, physics and electrometal- 
lurgy. | $ 
A list of graduates of the University, 
1,504 in number during the thirty-eight 
years of its existence, indicates that this 
institution is exerting a marked influence 
on the industrial development of the 
United States, and also of foreign coun- 
tries. 

Provision is made for worthy and needy 
students whereby they may postpone pay- 
ment of tuition until after graduation. 


The American School of Correspond- 
ence at the Armour Institute of 
Technology, Chicago, Ill. 

Bulletin No. 2 issued by the American 
School of Correspondence at the Armour 
Institute of Technology gives an excellent 
description of the aims of this school and 
the method of conducting the work. The 
work of the school is divided among the 
departments of electrical engineering, me- 
chanical engineering, steam engineering, 
civil engineering, sanitary engineering, 
architecture, textile manufacturing, draw- 
ing, mathematics and preparatory school. 
In each of these departments a number 
of courses are offered, each leading to some 
particular branch of applied science. 
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News from Mexico. 
(From Our Special Correspondent.] 

Electricity in all its applications in 
Mexico, together with developments and 
possibilities in that respect, forms one of 
the most important features of the nation’s 
industrial progress. 

Scarcely a day passes that application 
to the government for permission to con- 
struct electric plants, whether for power 
simply, traction or illumination, is not 
formally presented. In a country like 
Mexico, where cost of fuel for manufac- 
turing or other purposes is enormous, 
seriously cutting into the profits of the 
miner or manufacturer, and in which 
magnificent waterfalls are to be found 
in every state, possessing latent power of 
incalculable capacity in the aggregate, go- 
ing to waate, the revolution now proceed- 
ing can be readily understood. 

The list of manufacturing and mining 
enterprises that have gone to the wall in 
Mexico during the past ten years, due 
largely to the heavy cost of fuel, is a 
lengthy one. Electricity is successfully 
solving the hitherto difficult problem, and 
where electrical forces are applied, pros- 
perity as a rule follows in its train. De- 
velopments along this line, however, in 
Mexico, have but commenced. Progressive 
Mexicans all over the republic who lack 
the advantages of electricity, not to speak 
of Americans, who are here in plenty, 
are alive to the situation, and it is but 
a question of time when they too will 
utilize the wonderful current in the prose- 
cution of their respective enterprises. 

So plentiful are waterfalls in Mexico, 
that long-distance power is the exception, 
although of this latter there are several 
types, models of electrical engineering 
skill. Needless to say, American in- 
genuity, as well as capital, must receive 
credit for this. | 

An electric street car system will be 
inaugurated during the coming summer, 
connecting the city of Saltillo with Villa 
de Ortega. Address Senor Don Miguel 
Cardenas, Saltillo, state of Coahuila. The 
state government has granted a concession 
for the undertaking. 

An electric light plant will be con- 
structed in the town of Real del Monte, 
state of Hidalgo. The state government 
is interested and has already subscribed 
a sum of money for the work. Address 
Senor Don Pedro L. Rodriquez, Pachuca, 
Hidalgo. 

An electric plant will be built on the 
Oro river near the town of that name, 
state of Michoacan. The power will be 
used to operate machinery for mining and 
reduction purposes. A concession has been 
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granted for the purpose named to Nar- 
cisco Sandoval, of Uruapan, Michoacan. 

The John F. Kelly Engineering Com- 
pany, Singer Building, Liberty street, 
New York, has charge of arrangements for 
awarding contracts for the construction 
of a large electric light plant on the En- 
chos river, state of Chihuahua. The 
project is to supply the cities of Parval 
and Chihuahua and other accessible min- 
ing districts with power. 

An electric lighting plant will be con- 
structed in Monclova, state of Coahuila, 
valued at $100,000 gold. The firm of 
Victor M. Braschi & Brothers, of this 
city, has the contract for the construction 
and equipment of the proposed plant. 

The municipal authorities of Tacatlau, 
Jalisco, have decided to install an electric 
light plant and for that purpose have 
entered into a contract with an American 
company. Address Coronel Don Miguel 
Ahumada, Guadalajara, Jalisco. 

A concession has been granted an 
American company by the state govern- 
ment of Colima for the installation of an 
electric light plant. The concessionaries 
have deposited a large sum as a guarantee 
to the fulfilment of the contract. Address 
Ugart & Garcia, Colima, Mexico. 

The Mexican Tropical Planters’ 
Company, with head offices in Boston, 
Mass., and large plantations in the state 
of Vera Cruz, will build an electric light 
plant for the purpose of illuminating its 
large sugar mill. 

The Mexican Railway Company has ap- 
plied to the government for permission 
to establish electric traction on the sec- 
tion of its road known as Las Cumbras 
de Maltrata, where the heavy grade re- 
quires two locomotives to haul an ordi- 
nary passenger train. The electric power 
will be generated at a large fall on the 
Atoyac river. The secretary for public 
communications and works has com- 
missioned the government engineer to ex- 
amine the falls and report the power it 
can produce. Address J. H. Muir, 
Orizaba, V. C. 

An electric light plant will be con- 
structed in the city of Campeche by the 
government of that state. Address Don 
Luis Garcia M. Campeche, state of Cam- 
peche. 

The town of Cuautla, in the state of 
Morelos, will have an electric light plant, 
the power being generated from the river 
of that name. For the purpose named, 
a concession has been granted Senor 
Ignacio de la Toro y Mier, Cuautla, More- 
los. 

A concession has been granted Theo- 
dore V. Peeborn and associates to utilize 
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40,000 metres of water per second from 
the Janapa river near Cordoba in the 
state of Vera Cruz, to generate current 
for light and power, mainly for the cities 
of Cordoba and Orizaba. Address Mr. 


- Peeborn, Orizaba, V. C. 


Archbishop Gillow, of Puebla, has been 
granted exemption of duties and taxes for 
ten years for an electric light plant which 
he intends establishing in Chiantla, near 
Puebla. 

The project for lighting by electricity 
the town of Sagos, state of Jalisco, is 
maturing. A concession has been asked 
for from the state government. Addreas 
Coronel Don Miguel Ahumada, Guada- 
lajara, Jalisco. 

The proposition to construct a broad- 
gauge electric railroad connecting the 
cities of Guadalajara, state of Jalisco, 
with Morelia, capital of Michoacan, has 
now assumed definite shape. The length 
of the new railroad will be 120 miles. 
Address C. F. de Lander, Morelia, 
Michoacan, Mexico. 

The town of Purudndiro, Michoacan, 
will install an electric light plant. Ad- 
dress the Jafe Politico, Purudndiro, 
Michoacan. 

The city of Tampico will be furnished 
with electric light by the firm of I. & F. 
Borde, of that city. 

The American Mexico Mining and De- 
velopment Company, of Chicago, with 
mines in the Velardefa and Reyes dia 
trict, has contracted with the General 
Electrice Company, of Chicago, for the 
erection of a $50,000 electric plant. Ad- 
dress the foregoing company, Torreón, 
Durango. 

An American company contemplates 
purchasing the concession for the street 
cars Of Hermosillo, paying for it the sum 
of $2,000,000 gold. This company in- 
tends to use electricity as motive power 
and to extend the lines to neighboring 
towns. Address Senor Don Rafael 
Izabal, Hermosillo, Sonora. J. B. 

City of Mexico, April 1. 


Complete Combustion of Coal. 

United States Consul-General Richard 
Guenther, at Frankfort, Germany, re- 
ports on a new process for obtaining com- 
plete combustion of coal, which was de- 
scribed by Sir Joseph Primrose at a re- 
cent banquet at Glasgow. The invention 
consists in burning the coal in a chamber 
surrounded by a water-jacket separated 
from the boiler, so that the gases do not 
come into contact with the boiler until 


they have been burned completely. The 
inventor has experimented with this proc- 
ess, and believes that the new furnace will 
not only prevent smoke, but will enable 
a higher efficiency in the utilization of the 
heat of the coal to be obtained. 
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The International Electrical 
Congress. 
The first meeting of the International 
“Electrical Congress reception committee 
of the American Institute of Electrical 
Engineers was held at 12 West Thirty- 
first street, New York city, Thursday 
evening, March 24. The meeting was well 
attended, Mr. George G. Ward, local hon- 
orary secretary of the British Institution 
_of Electrical Engineers, and members of 

the board of directors and of the trans- 
portation committee, who had been invited 
to attend, being present. An itinerary 
for the tour of the European visitors was 
offered by Chairman Lieb, and is given 
below. The details of this were thorough- 
ly discussed, and it was suggested that ar- 
rangements be made permitting those who 
could not adhere strictly to this itinerary 
to return by alternative routes, or permit- 
ting them to spend a longer time at the 
exposition. It is understood that if these 
arrangements can be made with the rail- 
road companies, the plan suggested will 
be adopted. 

The following were appointed an execu- 
tive committee: John W. Lieb, Jr., chair- 
man; F. J. Sprague, vice-chairman; J. C. 
Barclay, J. J. Carty, F. W. Jones, H. 
Ward Leonard, E. H. Mullin, L. B. Still- 

well, H. G. Stott, Calvert Townley, George 
G. Ward and J. G. White. 

The following gentlemen were appoint- 
ed chairmen of the local reception com- 
mittees: 

New York, T. C. Martin; Schenectady, 
E. W. Rice, Jr. ; Montreal, Professor R. B. 
Owens; Niagara Falls, George W. Daven- 
port; Chicago, Samuel Insull; St. Louis, 
Lieutenant W. V. N. Powelson; Pitts- 
burg, Charles F. Scott; Washington, O. T. 
Crosby; Philadelphia, J. B. McCall; Bos- 
ton, C. L. Edgar. 

ITINERARY OF PROPOSED TOUR OF THE 
FOREIGN GUESTS OF THE AMERI- 


CAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


The foreign guests of the Institute, in- 
cluding the British Institution of Elec- 
trical Engineers, who are to be the off- 
cial guests of the American Institute of 
Electrical Engineers, the representatives 
of the Associazione Elettrotecnica Italiana 
and representatives of other foreign tech- 
nical bodies and unattached delegates, are 
expected to arrive in New York previous 
to September, 3, 1904. After this date 
the itinerary will be as follows: 

SUNDAY, SEPTEMBER 4, New York 
city—This day will be spent in a steamer 
ride up the Hudson river, possibly as far 
as West Point, giving the visitors an 
opportunity of seeing the beauties of the 
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Hudson river and the surroundings of 
New York city. 

MONDAY, SEPTEMBER 5—The visitors 
will be entertained by the corporations 
representing the electrical industries of 
New York city, including a visit to the 
power-houseg of the Rapid Transit Sub- 
way Company, the Manhattan Railway 
Company, the Metropolitan Street Rail- 
way Company, the New York Edison 
Company, the exchanges of the New York 
Telephone Company, and other points of 
engineering interest. In the evening there 
will be a formal reception to the foreign 
visitors under the auspices of the Ameri- 
can Institute of Electrical Engineers. 

TUESDAY, SEPTEMBER 6, Schenectady, 
N. Y.—The party will leave New York 
on Tuesday morning for Schenectady, 
where they will be received and enter- 
tained by the General Electric Company, 
leaving for Albany in the afternoon. 
Leave Albany in the evening for all-night 
trip to Montreal. 

WEDNESDAY AND THURSDAY, SEPTEM- 
BER 7 and 8—Reception at McGill Uni- 
versity, Montreal, and visits to the im- 
portant power transmission plants in the 
vicinity, leaving Montreal Thursday eve- 
ning by boat or train for Niagara Falls. 

FRIDAY, SEPTEMBER 9, Niagara Falls, 
N. Y.—Visit to the falls and the impor- 
tant power-houses and electrical indus- 
tries of the locality. Leave -Friday eve- 
ning for Chicago, arriving Saturday 
morning. 

SATURDAY, SEPTEMBER 10, Chicago, 
Ill.—Visits to important power-houses 
and local points of interest; leaving Sat- 
urday evening for St. Louis, traveling all 
night. 

SUNDAY, SEPTEMBER 11, St. Louis, Mo. 
—To be spent in resting. 

Monpay, SEPTEMBER 12—Opening of 
the International Electrical Congress at 
10 a. M., with joint sessions of all the 
sections. 

WEDNESDAY, SEPTEMBER 14—Special 
joint session between the American In- 
stitute of Electrical Engineers and the 
British Institution of Electrical Engi- 
neers, to which all foreign guests are in- 
vited. , 

SEPTEMBER 13, 14, 15 AND 16—Ses- 
sions of the various sections of the con- 
gress with sessions each day from 9 to 12 
A. M., and from 1.30 to 4.30 P. M. 


SATURDAY AFTERNOON, SEPTEMBER 17 
—Closing general sessions of all sections 
of the International Electrical Congress. 
Leave for Pittsburg, arriving late Sun- 
day afternoon. 

Monpay, SEPTEMBER 19, Pittsburg, 
Pa—Reception and entertainment by the 
Westinghouse company, and visits to im- 
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portant and interesting local industries. 
Leave Pittsburg Monday night and arrive 
at Washington Tuesday morning. 

TUESDAY, SEPTEMBER 20, Washington, 
D. C.—Inauguration of the National 
Bureau of Standards at Washington and 
visits to places of local interest. 

WEDNESDAY, SEPTEMBER 21, Philadel- 
phia, Pa.—vVisits to important power- 
houses and points of interest. Leave for 
Boston in the afternoon, via boat. 

THURSDAY, SEPTEMBER 22, Boston, 
Mass.—Visits to power-houses, Harvard 
University, Massachusetts Institute of 
Technology and places of local interest. 
Leave Boston at night for New York, by 
boat. 

FRIDAY, SEPTEMBER 23—Unassigned. 

SATURDAY, SEPTEMBER 24—Return 
home by some of the party. 

Ladies are expected and special ar- 
rangements will be made to ensure their 
com fort. 


Electric Tramways and Railways in 
Nice, France. 

The annual report of Vice-Consul At- 
tilio Piatto, at Nice, France, contains the 
following information relative to electric 
tramways and electric power in and near 
Nice. The communities on the lines of 
electric tramways which have been decided 
upon by the authorities are eager to have 


the work begun, but there seems to be 
little desire on the part of outsiders to 
take up the different concessions, while 
local elements are altogether lacking in 
the necessary initiative in such enter- 
prises. ‘There are several of these lines 
which would be good paying investments, 
if properly built and managed. 

The project is being considered by a 
group of electrical financiers to build an 
electric power plant in the upper Roya 
valley. It is thought that this plan will 
enable power to be supplied to the city 
at prices much less than those now 
charged. This will permit the use of elec- 
trical apparatus to become more general. 

— 
British Street Railways. 

The British Board of Trade returns, 
as reported by United States Consul 
Frank W. Mahin, Nottingham, England, 
show that there are 296 tramway under- 
takings in the United Kingdom, which 
have cost $200,000,000. These have near- 
ly all been created in the past twenty-five 
years. Of the total number 142 are owned 
by municipalities and 154 by private com- 
panies. ‘The municipal undertakings, 
though less in number, have more mileage 
and cost about $120,000,000; the private, 
over $80,000,000. The total length of 
both is over 1,700 miles. Some of the 
municipal tramways made handsome 
profits, which materially reduce local 
taxes. During the current year, it is 
estimated, Nottingham will clear $90,- 
000 from this source, Liverpool $123,- 
000, Leeds, $300,000, and Manchester 
$250,000. 
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Developments in Petroleum During 
1902. 


A press bulletin of the United States 
Geological Survey has been issued, giving 
some details of the developments in pe- 
troleum during the vear 1902. The most 
active centres of developments in the oil 
industry are West Virginia, Kentucky, 
Kansas, Indian Territory, Louisiana, Tex- 
as and California. 

The increase in price during that year 
stimulated work in West Virginia, but 
the great majority of the new wells were 
unproductive, and the new production did 
not offset the failing output of a great 
mass of old wells. The most conspicuous 
developments were in Wetzel and Ritchie 
counties. The indications seem to point to 
the fact that the richer pools have been 
defined in this state, but there is an ele- 
ment of uncertainity in the development 
of all the petroleum fields which makes it 
inadvisable to make any positive assertion 
regarding the future possibilities. The 
production in West Virginia for the year 
was 213,513,345 barrels, a decline of 4.7 
per cent from the previous year. 

The development in the southeastern 
‘Kentucky field was notable. Much work 
of developing has been done, and during 
that year the pipe line from Parkersburg, 
W. Va., to Somerset, Ky., with a number 
of ‘branches, was practically completed. 
The total production of oil in Tennessee 
and Kentucky was 185,331 barrels, a gain 
of thirty-four per cent. 

In Kansas a new and productive terri- 
tory was developed, although none of the 
wells was of the gusher class. ‘The wells 
are comparatively shallow, ranging from 
750 to 850 feet deep, and drilling is inex- 
pensive. The production for 1902 was 
331,749 barrels, a gain of eighty-five per 
cent over the previous year. 

In Indian Territory the only pool oper- 
ated was that belonging to the Osage na- 
tion. ‘The total output waa 37,000 bar- 
rels, coming from thirteen wells, six of 
which were drilled in 1902. 

In Louisiana, wells were sunk over a 
considerable area in the southwestern por- 
tion of the state. The most successful 
development was near Jennings, ninety 
miles east of Beaumont, Tex. Small 
quantities of oil and natural gas are found 
at other pointa. The output of the state 
was 548,617 barrels. 

In Texas, $10,000,000 had been spent 
in developing oil from the discovery up 
to the end of 1902, and during this time 
over 24,000,000 barrels of oil had been 
brought to the surface. The production 
in 1902, including that atored in tanks, 
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was 18,515,017 barrels. Of this, 7,300,- 
000 barrels were tanked, the rest being 
consumed locally or shipped from the 
state. This amount of production places 
Texas second in the list, being exceeded 
only by Ohio. 

In California the increase in the pro- 
duction of petroleum was remarkable, 
though fewer wells were drilled than in 
the preceding year, and operations were 
partially suspended at one time for lack 
of means to transport the product that 
had accumulated. However, the produc- 
tion during the year amounted to 13,974,- 
447 barrels, a gain of about sixty per 
cent over the previous year. The produc- 
tion of oil has had an effect on the im- 
portation of bituminous coal into Cali- 
fornia, and, at the same time, some of 
this oil is sent to the Hawaiian Islands, 
Japan, China and the Philippines. 
> 

Street Railway Statistics. 

The Boston News Bureau publishes the 
following interesting abstract of a pam- 
phlet on “Street Railways,” issued by 
Messrs. Graham & Company, bankers, of 
Philadelphia. 

The table of earnings and expenses for 
799 companies for the fiscal year 1902 is 
as follows: 


Gross earnings .......ososossoesesesssssossseso $247,553,999 
Wages and structures EEE E T 12,118,206 
Equipments vies cc tict ci Sein cau esane eee wdacen’s 16,676.53% 
Operation of power plants ...............00008 23,062,828 
Operation of cars, transportation and super- 
intendence.......osesosssssesusssscsseseo 62,454,679 
Salaries, advertising, stationery, legal 
damages, inSurance......... cece cecceccees ,000,762 
Total Cxpennes,.......... cee ceeee eee ceees 142,312,597 
Net earnings from operation. 105,241,402 
Other income. ............ececeeeees 2.050), 628 
Total income.... ..........6.. 108,192,080 
e A AE TE 13,078,899 
Interest.. 60 sbi ic vik seen terse ean $8.0R5, 011 
Rentals, etc.........cc cee cececseece 26,430), 243 
Total CNAPRES. 0... ccc cce scene 77,595,053 
Total surplus applicable to dividends.. 30, 596, 977 


The combined balance sheet of 967 
companies for 1902 shows as follows: 


Dr. 

Cost of construction and equipment........ $2, 167,634,077 
Other permanent investments.............. 152,513,997 
Cash on hand..........sesessessesvossossssso 28.021.853 
Bills and accounts receivable.............+. 22.448.700 
SUppiliðs. 505 ivicav eves cents se sentrert editera 10,610,928 
Bündries. 5 ici cin cawenite issia we vena was 19,218. 885 
TOC bao secee dk hice obe See etes sew snteuess 2,400, ‘447, 950 

Cr. 
Capital BtOCK.....sssesecessossencsssoreaseoe $1, 266,883,289 
Funded debt.......esesesssoescsessecssesosso 974,112,422 
Bills and accounts payable.............0.ee- 101,704,634 
Interest and dividends accrued............. 17,041,493 
40,706,112 


Profit and loss (gurplus).... 0... .ccesceseees 
POUL dé isoine arab esweacenocenivee es 2, 400, 447,950 


The pamphlet contains the following 
additional information: 


Total companies in United States......... 987 
Length of single track, owned............. 22,576.99 miles 
Length of single track, operated.......... 28,134.44 miles 


‘Track mileage increased 177.9 per cent 
in the twelve years from 1890-1902. 


Payments on capital account: 
Dividends on common stock..........000 sesos. $28,737,887 


Dividends on preferred stock.........csececeee 4,301 284 
Interest on funded and floating debt.......... 38,085,911 
TOA liiedecdusurediebssueak eoecuviseusawees 71,125,082 


Total capitalization per mile amounts 
to $96,287, of which capital stock consti- 
tutes 53.3 per cent and funded debt 46.7 
per cent. 
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Of the amount paid in dividends, $28,- 
737,887 was paid on common stock, the 
par of which was $562,700,281. This 
represents am average rate of 5.1 per 
cent. 

The total amount of interest paid was 
$43,578,961, equal 4.4 per cent on the 
total amount of $992,709,139 funded debt 
outstanding. 


General statistics of all lines for 1902 shows as 
follows: 


Total number of pasengers carried.......... 5,871,9567,830 

Total number of fares collected.............. 4,809 554,438 

Total number of transfers..........cecccesees 1,062,408, S93 

Total passenger car mileage..........-...00. 1,065,397 S02 

Average fare of passenger per car-mile...... 4.48 
$2 ie 


The Faraday Society. 


A meeting of the Faraday Society, the 
British Electrochemical Association, was 
held on Monday, March 21, at the In- 
stitution of Electrical Engineers, Dr. O. J. 
Steinhart in the chair. 

A paper by Dr. F. M. Perkin and Mr. 
W. C. Prebble on “The Electrolytic 
Analysis of Gold” was read in abstract by 
Dr. Perkin. 

The object of the researches described 
was to arrive at an electrolytic method 
of estimating gold which should be per- 
fectly accurate and yet far more rapid 
than the ordinary double cyanide method 
which the authors, differing from Classen, 
consider inordinately long, even in hot 
solutions. Solutions of sodium thiosul- 
phate, cyanide, sodium sulphide, potassi- 
um thiocyanate and ammonium. thiocyan- 
ate were all tried and the resulta com- 
pared. The first named was useless; of 
the others—which are all accurate—the 
thiocyanates gave the beat results and the 
ammonium salt was better than the potas- 
sium. With currents of 0.2 ampere per 
square decimetre the deposition of 0.05 
to 0.08 gramme of gold was complete 
in five or aix hours. With a current of 
0.4 to 0.5 ampere one and one-half hours 
sufficed. The presence of a little persul- 
phate considerably reduced the voltage 
required. Experiments were also made to 
determine the best method of removing 
the deposited gold. Chlorine or bromine 
water were satisfactory, but slow; aqua 
regia was risky; the authors recommended 
a two per cent solution of potassium 
cyanide containing a little hydrogen 
peroxide or a persulphate. One or two 
minutes then sufficed to remove the gold. 

An improved form of basin electrode 
for working with hot solutions waa de- 
scribed. A lamp wick syphon, from a 
small reservoir, supplies water to com- 
pensate for evaporation. 

Mr. Charles R. Darling read a paper 
on “Thin-Film Electrolysis, and a Pro- 
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posed Application to Printing,” which was 
illustrated by experiments. 

While investigating a process for letter- 
press printing by electrolysis without the 
use of ink—an extension of Bain’s well- 
known telegraph printing—the author 
found that the final results of electrolysis, 
when the electrolyte forms only a thin 
film, oftem differ materially from those 
observed in an ordinary cell. In these 
experiments a carbon or metal plate (it 
was immaterial which) formed the anode, 
on this was placed an impression pad, 
consisting of some sheets of moist blot- 
ting-paper, upon this was the trial sheet 
carrying the electrolyte film, and on this 
the cathode type or coin. 

Voltages from 6 to 200 were employed. 
To obtain a clear image of the type a 
certain minimum strength of solution is 
requisite. The first experiments were made 
with saline solutions; silver nitrate gave 
a clear, permanent black image of the 
type, but the paper of course darkena on 
exposure; copper sulphate and nitrate 
yielded images that faded after a time; 
the same unexpected result occurred with 
lead, mercury salts and bismuth. The 
best images were obtained with manganese 
salts. These consisting as they did of 
the oxides or hydrates were quite perma- 
nent; all purely metallic deposits, except- 
ing silver, disappeared after a time. In 
the case of non-saline solutions the paper, 
which might consist of asbestos or pure 
Swedish filter paper soaked in distilled 
water, acquired the properties of an ex- 
posed photographic plate and on treating 
with a silver salt and developer a perfect 
image of the cathode was obtained, even 


after a long interval. Reproductions of 


such “electrographs” are given in the 
paper. The latent images are not due to 
hydrogen peroxide, nor to metallic com- 
pounds, as they occur with carbon elec- 
trodes; but they reside in the surface of 
the paper in contact with or toward the 
cathode. The author ascribes them to a 
class of phenomena that has been investi- 
gated by Bose and termed “the response 
of inert matter to electrical stimuli,” and 
thinks they are probably the result of some 
state of atrain set up in the film by the 
current. 

As regards the fading of the metallic 
images, this may be simply due to re- 
combination, although that explanation is 
not entirely satisfactory. 

During the discussions, in which a 
number of members took part, Mr. N. J. 
Bluman aaid that in some electrolytic 
printing that he had carried out he had 
used some organic solutions with good re- 
sults. 
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Mr. Fontana suggested that the latent 
images might be due to occluded hydro- 
gen, a supposition which Dr. Perkin 
thought could be tested by exposing the 
paper to an oxidizing agent. 

Dr. Steinhart did not agree with the 
“strain” theory put forward by the au- 
thor. All materials contain some trace of 
saline matter, and one is almost sure to 
get chlorine or some such substance given 
off on electrolysis. 

Mr. Darling replying to Mr. Bluman’s 
remarks, said that organic substances 
eventually discolored the paper. He did 
not think hydrogen the cause of the latent 
images; certainly hydrogen peroxide does 
not destroy the image. 


Production of Mica in 1902. 


According to a press bulletin issued 
by the United States Geological Survey, 
the use of mica for stoves declined greatly 
in 1902. On the other hand, there was an 
increased demand for smaller pieces of 
mica that were formerly thrown away. 
Variations in use, production and im- 
portation of this mineral are set forth in 
a report on the production of mica in 
1902, by Dr. Joseph A. Holmes, in the 
annual volume of “Mineral Resources,” 
published by the United States Geological 
Survey. 

The total quantity of mica produced in 
the United States during the year 1902 
is reported to the survey as follows: plate 
mica, 373,266 pounds, valued at $83,843 ; 
scrap mica, 1,028 short tons, valued at 
$13,081; mica, rough as mined or un- 
manufactured, 372 short tons, valued at 
$21,925. This makes a total value of 
$118,849. The increase in the production 
of plate mica during the last three years 
is due to the increasing quantity of small- 
sized discs and rectangular sheets that 
have been cut for electrical purposes. In 
recent years scrap mica has also been 
manufactured into covering for boiler 
tubes and steam pipes, to take the place 
of the more expensive asbestos. Waste 
mica, not available for other purposes, is 
used in the manufacture of wall papers 
and lubricants. During the year 1902 
there was a falling off in the production 
of mica. The amount produced was only 
1,150 short tons, valued at $14,606, as 
against 2,171 short tons, valued at $19,- 
719, in 1901. 

There was a marked increase in the 
importation of mica during 1902, the in- 
crease being valued at $131,278, which is 
larger than the total value of the mica 
produced in the United States during 
that year. This illustrates the increasing 
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demand for mica in this country. The 
greater part of this mica comes from 
India, although Canada is also a large 
contributor. Many of the mines in this 
country are owned by small producers, 
and when the mica in these begins to give 
out, or is poor, they have no means to 
carry on much dead work, and have no 
other deposit to help fill out the deficiency. 

Although mica is well distributed in the 
United States, actual mining has been 
limited during the last few years to North 
Carolina, New Hampshire, South Dakota, 
New Mexico, Idaho, Virginia and Colo- 
rado. Some development work has also 
been carried on in California, Nevada, 
Maine, Alabama and Georgia. In several 
of these states good deposits of mica are 
known to exist, that are not available on 
account of the difficulties of transporta- 
tion. 
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A Steam Turbine with Isothermal 
Expansion. 

A British patent recently issued to 
Mr. S. Z. de Ferranti, which covers a 
type of steam turbine which the author 
believes will effect considerable economy 
in operation, is abstracted in a recent issue 
of the Mechanical Engineer, London. It 
is the endeavor of the inventor to ex- 
pand the steam in this apparatus isother- 
mally. ‘The economy claimed for the 
method is said to be due to the fact that 
the nearer the expansion of the fluid ap- 
proaches the true isothermal expansion, 
the greater is the quantity of heat which 
it is possible to convert into work per unit 
weight of working fluid. 

The invention consists, broadly, in re- 
heating the steam in a multiple-expansion 
turbine between; the various stages of ex- 
pansion, so that the total expansion is ap- 
proximately isothermal, and the tempera- 
ture of the exhaust may be nearly that 
of the fluid supplied to the engine. In 
the method described, a turbine of the 


multiple stage, of the de Laval or any 
other known type, may be employed, but 
each stage is separated in such a way that 
the steam exhausting from the first is 
passed through a reheater, delivering it 
into the outlet of the second, and from 
the exhaust of the second it passes to a 
second reheater, and so on. The turbine 
is arranged on a horizontal sheft, with 
the reheaters below the turbine body, the 
reheaters being two elements situated in 
a combustion flue which also contains the 
boiler, swperheater and water-heating ele- 
ments. In the exhaust passage of the 
turbine a regenerator coil is arranged so 
as to extract the heat from the exhaust. 
The passages to the surfaces of the re- 
heating elements are arranged so as to 
be capable of handling the increased vol- 
ume of steam as it passes through. 
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An Electric Tachymeter. 

A simple electric tachymeter has been 
devised by MM. Chauvin and Arnoux, 
which is suitable for indicating the speed 
of any mechanism. The apparatus con- 
sists of a small magneto-generator of pe- 
culiar construction, and an indicator volt- 
meter. The magneto may take several 
forms, but consists essentially of a fixed 
coil of wire, through which passes an iron 
core provided at its opposite extremities 
with poles projecting in opposite direc- 
tions. ‘This arrangement is placed be- 
tween the poles of the permanent magnet, 
and leads are carried from the coil to the 
voltmeter. If the core be rotated by any 
means, an alternating electromotive force 
is set up in the coil which is proportional 
to the speed of rotation. The revolving 
part is driven by means of a small round 
belt.—Translated and abstracted from 
Electro (Brussels), February. 


A 
An Electric Regulator. 


Speed governors or prime movers, 
whether of the steam or hydraulic type, 
which for their action depend upon a 
change in speed of the engine after any 
change in load, bring the speed back to 
normal through a series of oscillations. 
This is particularly true in governing 
turbines, since the power required to oper- 
ate the regulating apparatus must be con- 
siderable. This condition has been studied 
by M. Gin, with a view to eliminating 
these oscillations, and he has found that 
if the action of the governor be stopped 
just after it has reached a maximum or 
minimum speed, the engine will come to 
its steady speed in the shortest time. He 
has devised a governor acting upon this 
principle, and here describes it in detail, 
giving an analytical discussion of its op- 
eration. In this system the work of shift- 
ing the regulator is performed by an elec- 
tric motor, and the motion of the latter 
is controlled by a centrifugal governor. 
To the stem of this governor are attached 
two sets of contacts, and one of these 
closes the motor circuits as the governor 
rises, and the other as it descends, thus 
starting the motor turning in one way 
or the other, and it continues to operate 
as long as the circuits are closed. The 
circuits are closed at the first movement 
of the governor, and as it continues to 
move the set of contacts attached to the 
governor carries with it the correspond- 
ing set against which it is pressed. When 
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the governor reaches its point of maxi- 
mum travel, and begins to return, the 
circuits are opened and the regulating 
motor is thrown out of service, and the 
governor then returns to its normal posi- 
tion, without again closing the circuits. 
The apparatus has been worked out in- 
geniously, the circuit being closed by 
means of cylinders containing mercury.— 
Translated and abstracted from L’ Éclair- 
age Electrique (Paris), March 12. 
F 
Earth Connections. 

The subject of earth connection is very 
appropriately discussed by Mr. W. Moon. 
He gives data on the conductivity of vari- 
ous kinds of soil, and describes the proper 
method of making measurements, and of 
securing suitable ground connections. 
While it is generally supposed that a 
damp situation and porous soil are the 
only necessary conditions to obtain a good 
earth connection, this is not the case, 
since much depends upon the nature of 
the soil. Sands and gravels conduct prin- 
cipally by moisture or damp clay in the 
interstices, but clays appear to have a 
true conductivity, some of them giving 
a lower resistance than that of the water 
with which thev are moistened. The con- 
ductivity of certain rocks also seems to 
depend upon the nature of the rocks them- 
selves. Pure clay has the lowest resist- 
ance of any natural soil. A sample of 
London blue clay gave a resistance of 
870 ohms per cubic centimetre. The pres- 
ence of sand decreases the resistance. The 
high conductivity of clays and sands seems 
to be due to the smallness of the particles 
of which they are composed. Long~con- 
tinued action of the current lowers the 
resistance of soils; rest raises it. Tables 
are given showing the resistance of. varj- 
ous kinds of soil, and also giving the 
cffect of a continued passage of current. 
It is interesting to note that Portland 
cement, which is usually supposed to be 
a fair insulator, has a low resistance com- 
pared with many of the natural stones. 
Under the best condition it compares with 
hard brick. In measuring resistance of 
rocks, it is necessary to wipe the surfaces 
quite dry, when connection may be made 
by spreading a thin layer of clay on oppo- 
site sides, and then pressing tin-foil on 
the clay. When the effect of moisture is 
to be determined, it is necessary that the 
harder rocks should be soaked for a long 
time. In making these measurements, 


care should be taken to correct for any 
polarization effect caused by the passage 
of the current.—A bstracted from the Elec- 
trical Review (London), March 18. 
A 
Polarization in Roentgen Rays. 

Some experiments have been made by 
Mr. Charles G. Barkla, in order to de- 
termine whether any polarization takes 
place, due to Rentgen rays. As explained 
by Dr. J. J. Thomson, Reentgen rays con- 
sist of a succession of electromagnetic 
pulses in the ether. Therefore, each ion 
in the medium has its motion accelerated 
by the intense electric fields in these 
pulses, and consequently is the origin of 
a secondary radiation which is most in- 
tense in the direction perpendicular to 
that of the acceleration of the ion. If, 
then, a secondary beam be studied, the 
direction of propagation of which is per- 
pendicular to that of the primary, it will, 
according to this theory, be plane polar- 
ized, the direction of electric intensity be- 
ing parallel to the pulse front of the pri- 
mary beam. It occurred to the author 
that as Roentgen radiation is produced 
in a bulb by a directed stream of elec- 
trons, there is probably at the anti-cathode 
a greater acceleration along the line of 
propagation of the cathode rays than in 
a direction at right angles. Consequently, 
if a beam of X-rays, proceeding in a 
direction perpendicular to that of the 
cathode stream, be studied, it should show 
a greater electric intensity parallel to the 
beam than in a direction at right angles. 
He used a beam of this sort as the primary 
radiation, and studied, by means of an 
electroscope, the intensity of secondary 
radiation proceeding from a sheet of paper 
in a direction perpendicular to that of 
propagation of a primary beam. By turn- 
ing the bulb around the axis of the prima- 
ry beam studied, the intensity of this 
beam was not altered, but the intensity 
of the secondary beam was found to reach 
a maximum when the direction of the 
cathode stream was perpendicular to that 
of propagation of the secondary beam, and 
a minimum when these two were in paral- 
lel. Several methods were tried, all of 
them giving similar results. The varia- 
tion of intensity of the secondary beam 
amounted to about fifteen per cent of its 
value, but this does not represent the true 
difference, as beams of considerable cross- 
section were studied. Consequently, sec- 
ondary rays making a considerable angle 
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with the normal to the direction of propa- 
gation of the primary rays were admitted 
into the electroscope.—Abstracted from 
Nature (London), March 12. 


a 
Do the Rails of Electric Tramways Conduct ? 


The question is raised by M. Emile 
Guarini, whether the rails of an electric 
railroad, when used for the return circuit, 
act as conductora, or merely as ground- 
ing plates. He attempted to settle this 
question by means of a delicate relay which 
he thought could be operated by a mag- 
netic field set up when current was pass- 
ing through the rails. This instrument, 
however, did not respond, and was dis- 
carded for a delicately balanced com- 
pass needle. The latter, when placed near 
a city tramway, behaved very peculiarly. 
When a car approached the point where 
the instrument was placed, it deviated 
from the horizontal, the deviation increas- 
ing until the car was nearly opposite. It 
then decreased to zero, and as the car 
passed it again deflected to the maximum, 
and then gradually returned to zero as 
the car passed on. The author believes 
these experiments can not be explained 
by the assumption that the return current 
of railways passes through the rail, for, 
were this the case, the effect of these cur- 
rents upon the compaes needle should 
be the same, no matter where the car 
happened to be, provided the compass 
were between the car and the station. On 
the other hand, were the car between the 
compass and the station, the current taken 
by the car should not affect the needle. 
M. Guarini therefore comes to the con- 
clusion that the rail acts simply as ground- 
ing plates and that the current returns 
to the station through the earth.—Trans- 
lated and abstracted from La Revue de 
V Électricité (Lausanne), March 15. 


i a 
Electric Haulage in Mines. 


At a recent meeting of the National 
Association of Colliery Managers of Great 
Britain, a paper was read by Mr. George 
Farmer, discussing the relative advantages 
of electric haulage. The unfortunate di- 
versity of opinion in this matter was held 
to be due to the fact that different electric 
companies advocate different systems, each 
praising his own and decrying the others. 
This diversity of opinion hangs upon the 
question, is electricity safe? In colliery 
work it is not always economy that can 
be considered. Conditions relating to 
safety of life render a high standard and 
a high coefficient imperative. As to the 
question of fire in mines, the behavior of 
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electrical apparatus in enclosed rooms 
filled with inflammable gas has proved, in 
most cases, that it may be used without 
danger of fire. As an explanation of the 
slow progress made in electrical haulage, 
it is said that, in a great many cases, the 
work can be done by means of a rope with 
steam power applied directly to its propul- 
sion, and, under these conditions, little 
will be gained by adopting electricity. In 
some instances the probable life of the 
colliery makes the change impracticable. 
On the other hand, if power must be trans- 
mitted some distance, compressed air and 
steam are under a disadvantage. It is 
frequently said that the electric cable is 
not permanent and safe in mines, but the 
same objection may be raised, with equal 
reason, against steam and air pipes. There 
should be no more difficulty or danger in 
transmitting electric power in the mine 
than in transmitting steam or compressed 
air. Suitable methods of installing cables 
are described, though some of them seem 
rather crude. A method of determining 
the size of motor required to drive the 
winding machine is given. In regard to 
the different systems, the author, him- 
self, considers the three-phase system to 
be the only practical one, though he does 
not attempt to give his reasons. Stress 
is laid upon the care and attention which 
should be paid to all electrical machinery, 
since this apparatus is usually more or 
less delicate, as compared with other ap- 
paratus.—A bstracted from the Mechanical 
Engineer (London), March 19. 


More Properties of N-Rays. 


It has been found by M. R. Blondlot 
that there are several kinds of N-rays. 
Those first discovered increased the lumi- 
nosity of a feebly luminous surface. He 
has now found a type which has the op- 
posite effect. ‘The new rays he has desig- 
nated as N’-rays. He has measured the 
index of refraction and the wave-length 
of part of the spectrum of these rays. 
M. Blondlot has also found that a prob- 
able explanation of the failure of other 
physicists to repeat his observations lies 
in the fact that the emission of light is 
effected by the N-rays, in the sense of 
being concentrated upon a normal, rather 
than upon a tangent plane. Thus, if an 
observer is watching the surface perpen- 
dicularly, it brightens up, while if he 
looks along it, it appears to become duller. 
This condition is just reversed by the 
N-rays. The effect of the magnetic field, 
as observed by Gutton, appears to be the 
same. 
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As the wave-length of N-rays is ex- 
tremely small, it might be expected that 
the rotation of polarized light produced 
by a magnetic field would be very pro- 
nounced. This has been investigated by 
M. H. Bagard, who used a prism of alumi- 
num to separate the various beams of 
N-rays and polarized them by means of a 
glass plate held at a suitable angle. The 
source of the rays was a Nernst lamp. 
The polarized rays were transmitted either 
through aluminum or through carbon bi- 
sulphide placed in a magnetic field. Even 
with a weak field, the rotation observed is 
very large, amounting to a maximum of 
forty-five degrees in the case of aluminum, 
and fifty-four degrees in the case of car- 
bon bisulphide. Repeating the same ex- 
periments with ordinary light, rotations of 
only four minutes were obtained. 


Electrical Methods of Measuring 
Temperatures. 


The third lecture on “Electrical Meth- 
ods of Measuring Temperatures,” was de- 
livered by Mr. H. L. Calendar before the 
Royal Institution (England) on March 
10, and during this the applicability of 
the electrical method was shown. For 
this purpose a small motor-cycle had been 
set up in the lecture room, and five ther- 
mo-couples had been screwed from the out- 
side into the cylinder wall of a small 
engine. As the thickness of the cylinder 
casings is about one-eighth of an inch, 
it is assumed that the temperature in- 
dications of the thermo-couples could be 
taken to represent the internal tempera- 
tures. One couple was placed near the 
exhaust, one in the inlet, and the other 
three were fixed near the top, middle and 
bottom of the stroke; respectively. The 
temperatures at the various points were 
determined. It was shown experimentally 
that the temperature at the exhaust side 
of the cylinder was considerably higher 
than at the inlet side, but by directing 
a blast of air from a small fan against 
the exhaust, this order of things might 
be reversed, and the engine, in conse- 
quence, rendered more powerful. The 
measurements indicated that the tempera- 
tures at the different pointe differ but 
little. During this demonstration the Hos- 
pitalier indicator was used, which by 
means of a beam of light threw the indi- 
cator diagram upon a screen. The dia- 
grams were perfectly continuous, and, 
with their aid, the influence of a retarded 
or advanced spark, under various compo- 
sitions of the gaseous mixture, could be 
studied easily. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Railway Telephones. 

The Mayer & Englund Company, of 
Philadelphia, Pa., has designed a new line 
of telephone apparatus especially adapted 
to meet conditions existing on street rail- 
way lines and interurban roads. The ac- 
companying illustrations show two of the 
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Fie. 1.—RarLway PoLe TELEPHONE. 


principal types of these telephones. Fig. 
1 shows an iron box telephone which is 
designed for attachment to either iron 
or wooden poles. The outer case is made 
of malleable iron and the door equipped 
with a Yale lock. The whole apparatus 
is made weatherproof. 

All of the working parts of this tele- 
phone, including batteries for the local 
circuits, are attached to one backboard 
which is held in place in the iron box by 
two screws. This, of course, facilitates 
the work of inspection and repairs, as by 
the removal of the two screws the en- 
tire mechanism can be taken out, leaving 
the empty iron case on the pole. The 
inside parts of the telephone are inter- 
changeable, and the entire system can 
easily be kept in good condition by hav- 
ing one or more extra sets of parts on 
hand mounted on the board. 

Fig. 2 shows a portable car telephone. 
The interior equipment and the arrange- 
ment of this telephone, all of which are 
mounted on one board, as well as the 
operating parts themselves, are identical 


with those of the pole telephone, the only 
difference being that this outfit is in- 
stalled in an oak box, with a leather car- 
rying strap. Ten to twenty feet of cord 
are supplied wih this instrument, and at 


the end of the cord there is attached a plug 


which is made to be inserted in a specially 
designed jack box shown in Fig. 3. 
These jack boxes are made of malleable 
iron and are weatherproof, and under all 
ordinary conditions are also tamper-proof. 
The jack box may be installed on poles 
along the line of the road, one to each half 
mile or so, and communication had with 


Fie. 2.—PoRTABLE RAILWAY TELEPHONE, 


the central office by plugging in at these 
points. The length of the cord will al- 
low the motorman to leave the instrument 
in the vestibule of the car so that it need 
not be exposed in stormy weather, the 
vestibule forming a telephone booth. 
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Fic. 4.—BACKBOARD AND DETAILS OF MECHAN- 
IsM, RAILWAY TELEPHONE. 

Fig. 4 shows the details of the mechan- 
ism, which is mounted on the board. The 
instruments are made with standard long- 
distance transmitter, bipolar receivers and 
full-sized hooks with ample contact sur- 
faces. While the instruments are very 


compact, they do not contain any minia- 
ture parts, everything being of the full 
standard size and therefore conveniently 
and quickly renewed. The generatore are 
generally wound for 40,000 ohms, and 
the ringers for 1,600 ohms. 
——_—_-@>>o——_—_—= 

A Summer School for Artisans. 

The fourth annual session of the Sum- 
mer School for Artisans, held under the 


Fie. 8.—Jack Box. 


direction of the college of engineering 
of the University of Wisconsin, will be- 
gin June 27 and continue for a period of 
six weeks. 

Courses of study are offered in the fol- 
lowing subjects: steam, gas and other 
heat engines; applied electricity; me- 
chanical drawing and machine design; 
materials of construction, fuels and lubri- 
cants; shop work. 

The instructional force is taken from 
the regular faculty of the college of en- 
gineering, and the entire laboratory and 
shop equipment belonging to the college 
are used by the students of the summer 
school. 

The requirements for admission do not 
extend beyond a working knowledge of 
English and arithmetic, but the policy 
is to allow a large amount of individual 
work, so that the student may take ad- 
vantage of all the preparation he has ob- 
tained. The school offers to those unable 
to take a regular four-year course an 
opportunity of obtaining a practical work- 
ing knowledge of the methods of testing 
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and the use of instruments, together with 
such theoretical principles in each case 
as the nature of the subiect and the 
preparation of the student may permit. 
Bulletins describing the work of the school 
in detail will be sent on application to 
Frederick E. Turneaure, dean of the col- 
lege of engineering, Madison, Wis. 
— -e 
A High-Tension Strain Insulator. 
The Locke Insulator Manufacturing 
Company, Victor, N. Y., was called upon 
a short time ago to develop insulation for 
use under rather unique conditions. The 
problem was to furnish insulation for 
120,000 to 140,000 volts and to provide 
a tensile strength of 5,000 or 6,000, and 
the illustration herewith will give an idea 


HiGH-TENSION STRAIN INSULATOR. 


of the method of solution. The porcelain 
insulators are surrounded at the top by 
forgings which, in turn, are inserted into 
the pin-hole of the next insulator. By 
this method of placing the insulators in 
series, ample insulation is provided. This 
insulator, which is known as No. 610, 
will, no doubt, be of service to many for 
lower voltages where excessive strain oc- 
curs in transmission work. 


An Electrically Equipped Parlor 
Car. 

The Barney & Smith Car Company, of 
Dayton, Ohio, has recently supplied a 
handsome parlor car to the Erie Railroad 
for its Tuxedo service. The accompany- 
ing illustration shows a view of the in- 
terior of this car. Not only is there a 
complete installation of lamps, but the 
circuits are so arranged that the illumi- 
nation can be graduated over a consider- 
able range, and the car is also supplied 
with electric fans and a ladies’ hair-curl- 
ing apparatus. 


ELECTRICAL REVIEW 


No. 12 wire is used throughout the car 
and the pressure is fifteen volts. Dyna- 
mo and battery wiring to the switchboard 
is of No. 1 cable run through heavy can- 
vas hose, strapped to the bottom of the 
car. From the switchboard a double-cir- 
cuit, two-wire system is used, by means 
of which each side from the centre line 
of the car is supplied with a complete 
system. There are fifteen circuits in all. 
These are arranged in the following order: 
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separated and at the same time enabling 
the two sides of the car to be operated 
simultaneously. 

Independent circuits supply current to 
the fan and heater. A Hart flush elec- 
trolier switch is so connected with the fan 
resistance as to enable three speeds to 
be obtained. The system of wiring makes 
it possible to get into the main part of 
the car on the four auxiliary or day cir- 
cuits any number of lights from one to 
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INTERIOR VIEW OF ELECTRICALLY EQUIPPED PARLOR CAR, 


eight to the centre fixtures, four on the 
two deck sills, two for the three fans and 
one for the curling-iron heater which is 
located at a ladies’ dresser. A common 
return or negative main carries one side 
of each circuit to the switchboard. The 
positive sides of the lighting circuits are 
connected single-pole in pairs through 
double-pole Bryant switches and double- 
pole plug cutouts, keeping the circuits 


ten, and by bringing into service the other 
eight circuits almost any number of lights 
from one to forty-six may be put in 
service. Sixty-eight eight-candle-power, 
twenty-five-volt, clear spherical globe 
lamps are installed. These with three 
twelve-inch Diehl fans and one curling- 
iron heater make up the electrical equip- 
ment. The generating and storage bat- 
terv equipment is of the Gould type. 
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Small Single-Phase Motors. 
The General Electric Company, Schen- 
ectady, N. Y., has introduced a new series 
of small siaglesihds motors of the “in- 


duction” type, without commutator or any 
electrical connection to the rotating parts. 


SMALL SINGLE-PHASE MOTOR, WITH 
RESISTANCE IN SUBBASE. 


The motors, the maker states, possess a 
high power-factor and efficiency; high 
starting torque, with low starting current; 
simple design and strong construction ; 
and require but little attention during 
operation. 

The field, or primary windings, is em- 
bedded in well insulated slots in the lami- 
nated field. Interwoven with the main 
windings is an independent winding con- 
nected to a condenser in the subbase of 
the motor. This condenser winding, 
which becomes excited by transformer ac- 
tion, is so located with respect to the sev- 
eral poles of the field as to produce a 
cross-magnetization or revolving field. 
The motor, therefore, has the necessary 
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from the line is therefore of high power- 
factor. 

The slotted armature has its star-con- 
nected three-phase windings carried 
to the terminals of a resistance within the 
armature head. In one end of the arma- 


DESIGN OF SINGLE-PHAsSE Motors, BELOW ONE 


HORSE-POWER IN CAPACITY. 


ture is located a centrifugal switch which, 
while leaving the resistance in series with 
the armature circuit at the time of start- 
ing, automatically short-circuits it after 
the motor has reached about two-thirds 
full speed. 

While with this arrangement the re- 
sistance is of necessity cut out at a single 
step, the operation is so perfect that, as 
shown by oscillograph records, the current 
while starting only exceeds full load value 
for a fraction over one second. 

The motor is also provided with an 
automatic friction clutch pulley which 
permits the armature and shaft to revolve 
freely, the pulley with its belt standing 
still until the motor has reached about 
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AN EXPLODED SMALL SINGLE-PHASE MOTOR, SHOWING ASSEMBLY. 


self-starting characteristic. While run- 
ning, the reaction between currents in the 
armature and the condenser winding in 
the field slots is such that the condenser 
winding supplies the magnetizing cur- 
rents of the motor. The current taken 


three-fourths speed, when the centrifugal 
weight expands a strap within the hollow 
rim of the pulley, enabling the motor to 
easily pick up its load. As the starting of 
these motors is entirely automatic, neces- 
sitating simply the closing of the line 
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switch, the motors will start again with- 
out any personal attention should the cur- 
rent supply become interrupted and after- 
ward restored. 

The construction of the motor embodies 
every improvement suggested by years of 
experience on the part of the company’s 
engineers. Special attention has been 
given to the design of the shaft and bear- 
ings, the latter being of liberal length to 
minimize wear. The bearings are self- 
oiling, with liberal reservoir capacity. 

The subbase containing the condenser 
serves also as a base for the motor, which 
slides upon it in parallel grooves with belt 
tightener adjustment. The condensers 
are hermetically sealed in sheet metal 
cases, thus avoiding danger of trouble due 
to moisture. 

For motors below one-horse-power 
capacity, a modification of the above de- 
sign is adopted. The field winding is of 
the split-phase type, one phase being di- 
rectly across the circuit, while during the 
period of starting the second phase is 
connected across the circuit in series with 
a fireproof resistance contained in the base 
of the motor. This gives the necessary 
displacements of currents in the two wind- 
ings to produce the starting torque. The 
starting circuit is controlled by a magnetic 
switch, located within the frame of the 
motor, and which operates by increase in 
field current during the period of start- 
ing. As the motor approaches its full 
speed the field current reduces to its nor- 
mal running value, and the switch auto- 
matically opens the starting circuit. These 
small motors have permanently short-cir- 
cuited squirrel-cage armatures. The 
switch contacts (of carbon and copper) 
are enclosed in a practically air-tight 
space, so that all danger from arcing is 
eliminated. 


Incandescent Lamp Manufacturers 
and the Patent Situation. 

As a result of a number of meetings 
held at the Manhattan Hotel, New York, 
during several days of last week, it is 
announced that nearly all of the com- 
panies manufacturing incandescent lamps 
in the United States became licensees 
under the several patents relating to in- 
candescent lamps and certain processes 
for their manufacture, controlled by the 
Edison Electric Light Company, a com- 
pany affiliated with the General Electric 
Company. These patents have approxi- 
mately ten years to run and it is an- 
nounced that the licenses to these several 
companies are issued for five years with the 
privilege of a further renewal of five years. 

Mr. J. H. Wormley, the secretary of 
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these meetings, announces that the fol- 
lowing companies are thus licensees under 
this general movement: 

Downward Light Electric Company, 
New York. 

The Sterling Electrical Manufacturing 
Company, Warren, Ohio. 

The Brilliant Electric Company, Cleve- 
land, Ohio. 

The Banner Electric Company, Warren, 
Ohio. 

The Franklin Electric Manufacturing 
Company, Hartford, Ct. 

The United States Incandescent Lamp 
Company, St. Louis, Mo. 

The Standard Electrical Manufactur- 
ing Company, Niles, Ohio. 


Capital Electric Company, Denver, 
Col. 
Gilmore Electric Company, Boston, 


Mass. 

Liberty Electric Company, Pittsburg, 
Pa. 

Warren Electric and Specialty Com- 
pany, Warren, Ohio. 

The Colonial Electric Company, War- 
ren, Ohio. 

Shelby Electric Company, Shelby, Ohio. 

Bryan-Marsh Company, Marlboro, Mass. 

The Buckeye Electric Company, Cleve- 
land, Ohio. 

Munder Electric Company, Springfield, 
Mass. 

Sunbeam Incandescent Lamp Company, 
St. Louis, Mo. 

Independent Incandescent Lamp Com- 
pany, Cleveland, Ohio. 

New York & Ohio Company, Warren, 
Ohio. 

Fostoria Incandescent Lamp Company, 
Fostoria, Ohio. 

General Incandescent Lamp Company, 
Cleveland, Ohio. 

National Electric Lamp Company, 
Cleveland, Ohio. 

This leaves seven or eight companies 
which have not entered the license agree- 
ment, but it is said that these companies 
are likely to do so. In fact it is said that 
it is a stipulation that all companies which 
were exclusively manufacturers of incan- 
descent lamps on April 1, 1904, are en- 
titled to the license privileges. 

It is announced that about thirty suits 
have been entered by Dyer & Dyer, at- 
torneys for the General Electric Com- 
pany, against jobbers, dealers and con- 
sumers, in connection with these patents, 
and it is announced that all these suits 
will be withdrawn. 

It is generally believed that the result 
of these meetings will eliminate largely 
the warfare which has been carried on 
among manufacturers for several years in 
the matter of prices on incandescent lamps 
and that a more stable market will obtain 
hereafter. 
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Transformer Primary Cutout. 

An improved form of a transformer 
primary cutout designed to protect the 
high-tension side of transformers is be- 
ing introduced by the Westinghouse Elec- 
tric and Manufacturing Company. 

It is made entirely of porcelain, and 
its form is such that it has high insulat- 
ing and arc-breaking qualities. The plug 
to which the fuse is attached projects be- 


TRANSFORMER PRIMARY CUTOUT, ASSEMBLED. 


tween the terminals, the upper end of it 
rising well into the ton of the block and 
interposing an effective barrier, and thus 
making it impossible to maintain 
an arc. The fuse is eleven inches 
in length, making a long break, 
and is so placed that the vapors 
‘of a discharge are blown down 
iand out of the device and away 
from the terminals. 

The line wire is carried directly 
to the top of the device and at- 
tached to it as to an ordinary in- 
sulator, which it thus displaces. 
To reach the terminal the wire 
must be bent around the edge of the block 
and is so supported in an angle between 
the terminal post and the porcelain case 


DETAILS OF TRANSFORMER PRIMARY CUTOUT. 


that it can not be loosened by any swaying 
of the wire in the wind. 

The plug enters from the bottom. When 
it is raised into place, a partial turn 
draws the knife blades on the plug into 
theejaws on the block, preventing the 
plug from dropping out or being blown 
out. 


All live pants are protected from the 
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weather by the projecting edges of the 
block and by placing the terminals well 
above its lower surface, with no apertures 
in the side or top. A bend in the fuse 
wire brings it into plain view at all times, 
and it is thus possible to observe its con- 
dition without removing the plug, guard- 
ing against any liability of opening the 
circuit when there is a current upon the 
line. 

It is fastened to the cross-arm or other 
support by two screws, passing through 
porcelain tubes which form a portion of 
the block. It has a rated capacity of 
2,500 volts, thirty amperes. It is small, 
light, easy to install and ito re-fuse, and 
forms a very desirable addition to the as- 
sortment of high-grade electrical line ap- 
paratus. ee ee T 


A New Type of Sign Flasher. 
The Reynolds Manufacturing Com- 
pany, 177 Adams street, Chicago, Il., 
has placed on the market a new departure 
in the form of a sign flasher for advertis- 
ing display. ‘This new type of flasher is 
known as the Dull’s carbon. The design 


of this new machine for flashing electric 
signs or displays is such that it is possi- 


DULL’S CARBON SIGN FLASHER. 


ble to flash a heavy current without divid- 
ing the load up into small circuits and 
flashing them in unison. It may be readily 
understood that this can not be done 
after the burning of the blades has 
once been started. Not only will the 
circuits come on unevenly, but as the 
machine becomes worn the circuits 
break off unevenly, making a ragged 
and unsatisfactory effect. ‘This re- 
lates particularly to flashing a 
sign on and off as a whole or 
on alternate sides. The carbon 
machine is set in the mains lead- 
ing to the sign, and not in the sub- 
circuits. 

The accompanying illustration shows 
the location of the carbon, which is fitted 
to a small sign of fifteen amperes on a 
side, flashed alternately. The cutouts are 
as near to the sign as possible, and but 
four wires are carried down to the flasher. 
This saves considerable wiring, if the sign 
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happens to be at some distance from the 
machine, and the machine is of a con- 
struction where sub-circuits are neces- 
sarily carried from it to the sign. 

These machines break the load on both 
carbon and metal, the arc being taken 
by the former both on the make and break. 
There is no heating, and therefore the 
carbons do not break out. The manufac- 
turer states that they will last indefinitely 
on small loads. Where fifteen amperes 
are controlled, the carbons require dress- 
ing or readjusting about once in two years, 
and for fifty amperes, about once in six 


months. These machines are made in all 
sizes and styles from 15 to 200 
amperes. 


The Keeler Water-Tube Boiler. 

The accompanying illustration shows 
the Keeler water-tube boiler manufac- 
tured by the E. Keeler Company, of Will- 
iamsport, Pa. This boiler is of the box 


THe KEELER WATER-TUBE BOILER. 


header type and has a horizontal steam 
and water drum. ‘The steel outlet is 
placed in the centre of the drum, where 
it is removed from the rapid upward rush 
of water and steam coming from the front 
header and is provided with a large size 
dry pipe or separator. ‘The long rear 
header allows for expansion and contrac- 
tion of the tubes without bringing undue 
strain on the seams connecting the drums 
and headers. 

The tubes are straight and inclined one 
inch to the foot. The headers are eight 
inches deep inside, all open, allowing un- 
interrupted circulation. The throat covers 
one-half of the circumference of the drum, 
which is reenforced at this point by three 
bridges of plate and by the throat flanges. 
All drums above thirty-six inches in di- 
ameter have triple-riveted, double butt- 
strapped straight seams. 

The wrapper sheet is flanged inside of 
the large header plate, this being a proc- 
ess which has been patented by the Keeler 
company. The boiler is of wrought steel 
throughout, no cast iron or cast steel 
being used except for the hand-hole plates. 
All the hand-hole plates are faced in a 
special machine, and the joint, with the 
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header, is backed with a special rubber 
composition or metallic gasket. 

The feed pipe entering the front drum 
head is carried back into a mud drum 
of large size. ‘The temperature of the 
water and steam in the drum at this point 
is sufficient to cause a deposit of nearly 
all of the scale-producing matter, the puri- 
fied water going out at the top and front 
end of the mud drum, while the impurities 
are deposited in the mud drum where 
they settle and are blown off at the back. 
A blowoff pipe is connected to the back 
end of the mud drum and extended 
through the entire head end of the steam 
and water drums, and at this point it 
can be connected to the main blowoff pipe 
or left with a separate outlet so that the 
character of the impurities in the feed 
water may be determined. 

The front end of the boiler is swung 
from two heavy channels which rest on 
wall plates. The rear header rests on ex- 
pansion plates, giving a flexible setting 
unaffected by expansion or contraction. 
The front is sheet steel with heavy cast- 
iron doors and frames. ‘This is made sec- 
tionally so that a mechanical stoker can 
be installed without a change in conatruc- 
tion. The rear header is completely en- 
closed, doing away with loss by radiation. 
An angle iron frame and sheet-steel tube 
door is provided for the rear setting wall. 
Heavy cast-iron side cleaning doors are 
provided, and the cleaning openings are 
so arranged that no cold air is admitted, 
while if desired the holes in the stay bolts 
are made large enough for the use of a 
steam blower in front. 

These boilers are built in units from 50 
to 675 horse-power, and also in special 
sizes to suit space and conditions. The 
standard boilers are built for a working 
pressure of 150 pounds, but if desired 
they can be built for any pressure up to 
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The Thomas S. Clarkson Memorial 
School of Technology. 

The first issue of the Clarkson Bulletin, 
to be published quarterly, contains the 
address by Dr. Frederick A. C. Perrine, 
delivered on founder’s day, entitled, “The 
Success of the Educated Man,” and a 
brief account of the foundation of the 
school, explaining ita aims. ‘The equip- 
ment of the school and methods in- 
struction are also described. 


Isolated Storage Battery Installa- 

tion. 

The Broome County buildings at Bing- 
hamton, N. Y., give an interesting in- 
stance of the opportunity for the advan- 
tageous installation of an isolated elec- 
tric lighting plant served by an auxiliary 
storage battery. This plant, as first in- 
stalled, included a ten by nine Westing- 
house Junior engine, direct-connected to 
a thirty-seven and one-half kilowatt West- 
inghouse 110-volt generator. There was 
some question about the economy of the 
plant, as during the period when there 
was not much lighting necessary it was 
found cheaper to burn gas. It was de- 
cided, in order to make the installation 
more complete, to add a storage battery, 
and the contract for this was awarded to 
the Smith Storage Battery Company, of 
Binghamton, N. Y. This addition con- 
sisted of fifty-six elemente of 280-ampere- 
hour capacity, of the tray type, together 
with a battery panel addition to the 
switchboard, provided with the neceasary 
switches, volt and ammeters, circuit- 
breaker and voltage regulator. 

The battery is arranged in two piles 
of twenty-eight trays each, twenty-two 
by forty-eight inches, entirely enclosed in 
glass to reduce vibration and exclude dust, 
the whole presenting a neat, simple and 
workmanlike appearance. The result of 
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250 pounds. ‘The grate surface is care- 
fully proportioned and air space regulated 
by the class of fuel to be burned. ° 

The Keeler company has branch offices 
at Boston, New York, Philadelphia, Pitts- 
burg and Chicago. 


this addition has been that the electric 
light is used exclusively, and the engine 
during the winter season is run about five 
hours per day. It is estimated that an 
investment of $10,000 is saving the county 
about $2,000 per year. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


BIG MERGER COMPANY DISSOLVES—Announcement has 
been made of the dissolution of the Norfolk, Portsmouth & Newport 
News Company’s $9,000,000 merger. This was a combination of 
practically every electric line, ferry, heating and lighting system in 
southeastern Virginia. 


STANDARD POWER COMPANY FILES ARTICLES—Articles 
of incorporation of the Standard Power Company, organized in Salt 
Lake City, Utah, with a capitalization of $1,000,000, have been filed 
in the office of the county clerk. The company will utilize a portion 
of the waters of the Sevier river in conducting the business for 
which it is incorporated. The stock is divided into 1,000,000 shares 
of the par value of $1 each. The officers are Willard F. Snyder, 
president; Robert Forrester, vice-president; John B. Weimer, secre- 
tary and treasurer. 


MARCONI COMPANY IN AGREEMENT WITH THE BRITISH 
GOVERNMENT—At a meeting of the Marconi Wireless Telegraph 
Company, held in London on March 30, the chairman stated that 
the year’s receipts had exceeded expenditures by £10,607. He also 
stated that an agreement had been made with the postal authorities. 
This agreement, it is understood, places the company on the same 
ground as the cable companies, so far as the receipt and despatch 
of messages are concerned. Wireless messages by the Marconi sys- 
tem, filed at sea to be retransmitted from Marconi coast stations to 
destinations in Great Britain, will be treated the same as cable 
despatches. 


TO EXTEND INDEPENDENT TOLL LINES—As the result of 
a conference of managers of independent telephone associations, 
held at Indianapolis last week, there will be considerable inter- 
change of long-distance messages. This will be undertaken by the 
United States Telephone Company, of Cleveland, and various other 
independent companies of Buffalo, Pittsburg, Philadelphia, Wheel- 
ing, Chicago and St. Louis. These connections will make it possible 
to Ihave service over independent wires from Cleveland to Buffalo 
and Albany, Philadelphia and other cities named, also giving service 
to Kansas City and through Colorado and Texas. A forty-mile ex- 
tension will be constructed from Dayton, Ohio, to Richmond, Ind., 
which will give the United States company connection through to 
St. Louis. This connection, it is expected, will be built and in work- 
ing order before the exposition opens. Another extension, of about 
the same length, will be built from Dennison to Cadiz, and to the 
Ohio river. A small gap between Erie and Buffalo will be connected 
up, and this will give a circuit to Albany and Philadelphia; while 
another gap from the state line west of Toledo to South Bend, Ind., 
will be connected up, giving a through wire to Chicago. 


A NDW TELEGRAPH COMPANY—News comes from Chicago 
that there was incorporated at Springfield, Ill., on March 24, a new 
company known as the United States Telegraph and Telephone Com- 
pany, which is virtually a consolidation of all the independent tele- 
graph and telephone companies of the United States. The plans of 
this company are to compete with the Postal and Western Union 
companies. The incorporators of the new system, it is understood, 
will make such arrangements that a person can either telegraph or 
telephone from any booth operated by this company. The capital 
stock is estimated at $50,000,000 or $100,000,000, and it is supposed 
that large German interests are involved. The statement is made 
that, besides twenty-seven independent telephone companies which 
have already entered the combination, the National Telegraph News 
Company, of Chicago, the Chicago & Milwaukee Telegraph Company 
and the Kinloch Company, of St. Louis, will be added. H. B. Critch- 
field, manager of the Automatic Electric Company, will have super- 
vision over the installation of the improved instruments and con- 
nections. G. Watson French, of the Republic Iron and Steel Com- 
pany; Henry E. Weaver, of the Weaver Coal Company; H. Rubens 
and H. A. Turner are thought to be interested in this incorporation. 

WATER POWER FOR ELECTRICAL DEVELOPMENTS IN 
CALIFORNIA—The Eureka Lighting Company, of San Francisco, 
has concluded to begin at once the development of its power water 
rights on the Trinity river for the purpose of generating electricity 


for power and light. The rights are sufficient for the production of 
6,000 horse-power, which is at present fully double the amount that 
can be utilized. The plans contemplate an expenditure of nearly 
half a million dollars, and the result will be a power line passing 
through Korbel, Blue Lake, Arcata and Eureka, a distance of fifty 
or sixty miles, and thence on into the Eel river valley. It will do 
away with the steam generating plants for current in use in Eureka 
at present, and will furnish an almost unlimited quantity of elec- 
tricity for all purposes within Eureka. An electric road through 
Trinity County to the Sacramento valley is one of the possibilities 
of the plan, as the power plant will be but twenty miles from the 
present Hay fork road in this county. The enterprise means a great 
deal for Eureka and Humboldt County, for it is the intention to 
develop thoroughly the proposition and furnish light and power to 
every place to which the line can be extended. The cheap power 
which the company expects to be able to furnish will undoubtedly 
foster manufacturing in Eureka and open up considerable of the 
outlying country. 

CUBAN ELECTRIC RAILWAY AND LIGHTING PROJECT— 
The Cienfuegos, Palmira & Cruces Railroad and Electric Power Com- 
pany has under consideration extensive plans for developing its 
interests in Cuba. The company is composed of Cuban and German 
capitalists, and purpose building nearly ninety miles of electric rail- 
way, to light eight towns and to construct a hydraulic plant which 
will have a capacity of upward of 10,000 horse-power. Four and one- 
half miles of electric tramways will be built in Cienfuegos, one of 
the most flourishing seaport towns on the island. The population is 
about 30,000 people. From Cienfuegos the road will be carried on 
to Caonao, then on to Palmira, from there to Cruces, then on to 
Ranchuelo and Santa Clara, the capital of the province of that name. 
Another section will be built from Caonao to Guaos and from there 
to Cumanayagua. The line will be standard gauge. Owing to the 
number of sugar and coffee plantations along the route the company 
intends to cater for a big freight business. The Rio Negro is to be 
diverted by closing a subterranean passage through which that river 
discharges its water southward toward Trinidad. By this means its 
entire discharge will be added to the Hanabanilla river. The power 
plant will be built at the Hanabanilla falls, which are known as the 
Niagara of Cuba. The available head, it is estimated, will be about 
700 feet. Cornelius C. Vermeule, 203 Broadway, New York, is con- 
sulting engineer of the company. Bruno Diaz, of the Bruno Diaz 
Company, large Cuban tobacco leaf merchants, is president. Con- 
tracts are expected to be let inside of three months. 


PITTSBURG-WASHINGTON TRACTION SYSTEM—Rights of 
way are being taken by Senator Flinn, of Pittsburg, Pa., for an 
express traction line which he will build this summer to Washing- 
ton, Pa., at a cost of $1,000,000. Nearly all the rights have been 
secured, but a start will not be made until all have’been bought or 
optioned. The entire route will be through private property, so that 
no limit to the speed will be imposed. Connection will be made at 
Library with the Pittsburg & Charleroi line of the Pittsburg Rail- 
ways Company. From there the distance to Washington will be 
sixteen miles and will be in an almost direct southwest line. The 
line from Pittsburg will be thirty miles. One of the most important 
results of the building of the line will be that Charleroi and the 
upper Monongahela valley in Washington County will be given a 
direct entrance to the county seat at Washington, a convenience the 
people of that section have sought for many years. Washington now 
has a population of 25,000 and its growth in recent years has been 
very fast. The line will be single track with sidings and turnouts, 
but the grading, which will be heavy, will be for a two-track road. 
One heavy viaduct will be necessary, and it is expected that over 
2,000 tons of steel will be necessary for viaducts alone. The new 
road will make use of the Mt. Washington tunnel, which will be 
ready for opening September 1. This tunnel will be 3,500 feet long, 
and has been entirely driven save for a bench of 800 feet at the 
north end. It will be lined with stone and brick. The new tunnel, 
which will cost $600,000, will also give a safer and quicker entrance 
into downtown Pittsburg to the Pittsburg & Charleroi line. 
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NEW INCORPORATIONS. 
ST. PAUL, MINN.—Rallog Telephone Company. $25,000. 
BUFFALO, N. Y.—Warner Telephone Company. $50,000. 
ST. JOSEPH, MO.—Clarksdale Telephone Company. $2,500. 
FRIEND, NEB.—The Saline Telephone Company. $150,000. 
RUTLAND, VT.—The Northern Electric Company. $20,000. 


HARRISON, OKLA.—The Gotebo Telephone Company. $10,000. 
TREADWELL, N. Y.—Treadwell Telephone Company. $3,000. 
SPRINGFIELD, ILL.—The Troy Telephone Company. $10,000. 
RALEIGH, N. C.—The Mocksville Telephone Company. $10,000. 
SHERBURNE, N. Y.—Sherburne Telephone Company. $10,000. 
TRENTON, N. J.—People’s Rural Telephone Company. $50,000. 


IRETON, IOWA—The Reading Township Telephone Company. 


$1.700. 


LANSING, MICH.—Munith & Grass Lake Telephone Company. 


$2,500. 


ALBION, MO.—Edwards County Mutual Telephone Company. 
$8,000. 


PERRYSBURG, OHIO—Maumee Valley Telephone Company. 
$15,000. 


GEORGETOWN, OHIO—Brown County Telephone Company. 
$20,000. 


ST. PAUL, MINN.—Blackduck Electric and Telephone Company. 
$50,000. 


MADISON, WIS.—Citizens’ Light, Heat and Power Company. 
$25,000. 


CHICAGO, ILL.—The Hermon & St. Augustine Telephone Com- 
pany. $1,000. 


NEWARK, N. J.—National Gas, Electric Light and Power Com- 
pany. $10,000. 


TERRE HAUTE, IND.—Honey Creek Mutual Telephone Com- 
' pany. $10,000. 


PENN YAN, N. Y.—Dundee & Crystal Springs Telephone Com- 
pany. $5,000. 


JERSEY CITY, N. J.—The Indiana & Michigan Electric Com- 
pany. $2,000,000. 


DAYTON, OHIO—Marion, Bucyrus & Tiffin Railway and Light 
Company. $10,000. 


ALLENTOWN, PA.—Allentown & South Allentown Street Rail- 
way Company. $10,000. 


COLUMBUS, OHIO—The Oberlin Gas and Electric Company. In- 
creased from $75,000 to $100,000. 


EUGENE, ORE.—Llewellyn Telephone Company. $400. Incor- 
porators: Eli Perkins, H. A. Bower and Otto Petzgold. 


PIKE, N. Y.—Pike Telephone Company. $1,000. Incorporators: 
G. S. Van Gorden, Henry C. Lathrop, Fred. W. Gild, Pike, N. Y. 


WILSON, N. Y.—Wilson Electric Light and Power Company. 
$2,500. Incorporators: A. F. Bowker, F. H. Tower and Edgar Tower. 


POLK CITY, IOWA—Polk County Telephone Company. $3,000. 
Incorporators: Edward Miller, C. A. Snow, R. H. McLean and others. 


CAMDEN, N. J.—Mushagie Electric and Gas Company. $500,000. 


Incorporators: Joseph F. Cotler, F. R. Hensell and George H. B. 
Martin. 


SPRINGFIELD, ILL.—Fountain Creek Telephone Company. 
$14,000. Incorporators: W. A. Yeasil, G. H. Weiland and H. C. 
Tucker. 


JERSEY CITY, N. J.—The Monterey Light and Power Company. 
$500,000. Incorporators: Kenneth K. McLaren, Robert L. Hogust 
and Roger H. Williams. 
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CONWAY, ARK.—Conway Telephone Company. $10,000. L. H. 
Pyle, president; F. E. Perminter, vice-president; G. E. Pyle, secretary 
and treasurer. 


UNIONTOWN, PA.—Masontown Electric Company. $5,000. Di- 
rectors: Jacob B. Van Waggener, John F. Cockburn, Clarence W. 
Sheck, Pittsburg. 


LITTLE ROCK, ARK.—The Interurban Transit Company. $350, 
000. President, H. C. Homeyer; vice-president, C. C. Gunnels; secre- 
tary, J. G. McDonald; treasurer, C. P. Brice. 


ST. JOSEPH, MO.—The Missouri River Telephone Company. 
$150,000. Directors: Walter S. Dickey, William F. Rankin, Frank 
S. Travis, John R. Stafford and Ralph O. Stauber. 


ALBANY, N. ¥.—The Heat, Light and Power Improvement Com- 
pany of America. $600,000. Directors: James P. Lowery, Andrew 
Ritchie and Charles T. Eldridge, of New York city. 


FARMERSVILLE, TEX.—Farmersville Mill and Light Company. 
$50,000. Incorporators: H. L. Carver, H. L. Honaker, H. D. Hona- 
ker, J. M. Honaker, E. W. Stewart, all of Farmersville. 


CHARLESTON, W. VA.—Wheeling & Pittsburg Telephone Com- 
pany. $100,000. Incorporators: John A. Howard, J. P. Young, W. 
C. Handlan, of Wheeling, W. Va.; J. G. Splane, R. C. Hall, of Pitts 
burg, Pa. : 


STONINGTON, CT.—The Westerly Railway and Lighting Com- 
pany. $400,000. Incorporators: F. C. Jillson, of Providence; Nathan 
B. Lewis, of South Kingston, R. I., and Joseph M. Kingelsmith, of 
Stonington. 


LAWTON, IOWA—Lawton Telephone Company. $2,000. Incor- 
porators: J. A. Smith, F. A. Sturtevant, G. V. Walker, Fred. W. 
Ludwig, R. I. Marshall, J. H. Abernathy, J. W. Carlstrom, J. W. Jobn- 
son, C. M. Wray. 


EAST STROUDSBURG, PA.—Monroe & Northampton Street 
Railway Company. $90,000. Directors: C. H. Latta, Bethlehem; 
William K. Keenman, Bangor; Robert E. Schaeffer, William B. 
Schaeffer and Philip W. Keenman. | 


PITTSBURG, PA.—Wilkins & Braddock Electric Street Railway 
Company. $21,000. Directors: Frank T. Redman and James P. 
Purcell, of Braddock; John P. Gangwisch, Jr., Crafton, and J. A. 
Langfitt and Harvey McKinney, of Pittsburg. 


BIRMINGHAM, ALA.—Aberdeen Electric Light and Power Com- 
pany; $15,000; incorporators, E. M. Jones, J. R. Jones, C. C. Tubbs, 
D. W. Houston and others. Wesson Light and Power Company; 
$12,000; incorporators, W. H. Harvey, A. E. Graham and others. 


JEFFERSON CITY, MO.—St. Francois County Railroad Com- 
pany. $300,000. Incorporators: Fletcher S. Heath, of New York; 
Samuel A. Gillett, Alexander Lindmann, Archie Thurlby and R. A. 
Crandall, of Chicago; Charles W. Markle, of St. Louis, and Albert J. 
Swart, of Farmington. 


MANSFIELD, OHIO—Mansfield & Mount Vernon Traction Com- 
pany. $10,000. To build an electric line between the two towns. 
Incorporators: W. W. Branigan, A. B. Beverstock, Mark H. Arnold, 
E. R. Rumpler, W. A. Hambleton, F. L. Fairchild, C. G. Cooper, A. 
W. Lindsay, J. D. Dewitt and N. D. Pound. 


KIRKMAN, IOWA—Farmers’ Mutual Telephone Company. $20,- 
000. Incorporators: R. Anderson, John McDowell, James Bristol, 
J. H. Schmid, Julius Schmid, Frank Dekoltz, Green Bay Lumber 
Company, S. B. Olson, D. C. McDowell, W. R. Adams, Neils Anderson, 
Frank Faltonson, Emanuel Hanson, Ole E. Johnson, H. Dahlof, 
Christ Christenson, Charles Newhouse, Henry Greve, G. H. Barfield, 
Andrew Rasch, Henry Rasch, John Morenson, J. T. Peterson, E. C. 
Fiscus, A. A. Mitten, A. C. Hanson. 


CHICAGO, ILL.—Illinois & Kentucky Railroad Company; $2,500; 
to be constructed from Harrisburg to the Ohio river and to Marion, 
Carrier, Mills and Eldorado, through Williamson, Saline, Pope and 
Hardin counties; incorporators and first board of directors, A. M. 
Conoughey, D. F. Hanrahan, C. M. Miller, J. Hirsch and J. E. Lind- 
quist, all of Chicago. Herrin & Southern Railway Company; $10,- 
000; incorporators and first board of directors, Blewitt Lee, S. F. 
Andrews, A. P. Humburg, F. L. Delay and E. O. Hunt. 
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TELEPHONE AND TELEGRAPH. 


LEBANON, IND.— It is stated that the Central Union Telephone 
Company will install a local system. 


SPIRIT LAKE, 1OWA—The local telephone exchange will be re- 
built by the Western Electric Telephone Company. 


LEWISBURG, TENN.—The citizens of Cornersville have organ- 
ized a company and will operate a telephone exchange at that place. 


EAST ORANGE, N. J.—The New York & New Jersey Telephone 
Company has completed its new exchange to serve Orange and East 
Orange. 


MALVERN, IlOWA—The City Telephone Company will build a 
line out of Emerson and will also install an exchange at Pacific 
Junction. 


BOWLING GREEN, OHIO—Fred. Windisch, of Port Clinton, has 
purchased the telephone exchange at Prairie Depot and will remodel 
it at once. 


BALLS FERRY, CAL.—The Balls Ferry Telephone Company 
has been organized to build a line between Balls Ferry, Anderson 
and Cottonwood. 


FREDERICKSBURG, VA.—The Southern Bell Telephone Com- 
pany has completed its new telephone plant here, and the system 
has been placed in operation. 


KALAMAZOO, MICH.—The citizens of Alamo have organized a 
mutual telephone company. A. M. Nutten is president and Paul T. 
Butler is secretary and manager. 


CUMBERLAND, WIS.—The Dunn County Telephone Company, 
recently organized at Ridgeland, Wis., will build telephone lines 
through Barron and Dunn counties. 


RAVENNA, NEB.—J. R. Adamson, of Broken Bow, has been 
granted a franchise for an independent telephone company. The 
system is to be in operation by June 1. 


DES MOINES, IOWA—The Mutual Telephone Company, at its 
recent meeting, made arrangements to entirely reconstruct its sys- 
tem, at a cost of not less than $300,000. 


LOVELAND, OHIO—It is stated that the Cincinnati Bell Tele- 
phone Company will soon extend its lines-from Loveland to King’s 
Mills, Maineville, Fosters and other points. 


ST. CLOUD, MINN.—The Clearwater Telephone Company has 
increased its capital stock from $10,000 to $25,000, in order to extend 
its line to Buffalo, Becker and other points. 


TBÐBLL CITY, IND.—The Cumberland Telephone Company has 
absorbed the independent system at Troy, Ind., and has made it a 
branch of the local exchange of that system. 


PORTLAND, ME.—The Northeastern Telephone Company is pre- 
paring to extend its lines from Westbrook and Gorham to South 
Windham, and thence to Raymond and other towns to the north. 


OCEAN PARK, CAL.—The city trustees have granted the Home 
Telephone Company permission to erect poles and wires for long- 
distance toll stations. The Sunset Telephone Company is preparing 
to rebuild its lines in this vicinity. 


MARLOW, I. T.—The Fort Sill, Oklahoma & Texas Telephone 
Company, of this place, has been sold to the Texas Telephone Com- 
pany, with headquarters at Wichita Falls, Tex. The property in- 
cludes the local exchange and long-distance lines. 


GADSDEN, ALA.—It is reported that the Bell Telephone Com- 
pany contemplates building a line through Wills Valley to connect 
Gadsden with Chattanooga. Connection with the latter city would 
place Gadsden in touch with Cincinnati, Chicago, St. Louis, New 
York and other large cities. 


ST. LOUIS, MO.—It is stated that the shareholders of the Bell 
Telephone Company of Missouri will on May 17 vote to increase the 
capital stock from $4,000,000 to $10,000,000, in order to provide 
capital for the removal of overhead wires, the connection of south- 
west Missouri lines, and other improvements and extensions. 


ALBION, N. Y.—Guy L. Merrill, of this place, who has been 
given a permit by the board of trustees of the village to maintain 
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a telephone exchange, has become the owner of the Citizens’ tele- 
phone line and the franchise in Albion. Arrangements have been 
made to connect with the Interocean trunk line and the Lakeside 
line. 


ATLANTIC, N. J.—Between $75,000 and $80,000 has been ex- 
pended in improvements to the plant of the Atlantic Coast Tele- 
phone Company during the winter. A switchboard costing $40,000 
is being installed in the company’s new exchange, and it is expected 
that the system will be in operation very shortly. The local plant 
has a capacity of 4,000 instruments. 


HUNTINGDON, TENN.—The Western Dixie Telephone Company 
has been organized at Vale with E. B. Simmons as president. The 
company has lines running from Camden to Huntingdon, as well as 
several branch lines giving connection with all places along and 
near the main line. It is the intention of the company to obtain a 
charter at an early date and do a general telephone business. 


CLYDE, N. Y.—The farmers south of Clyde have organized a 
telephone company, Ward Lyron being the promoter of the enter- 
prise. Sufficient funds have been raised to build the line from 
Clyde south to Waterloo, and the contract to construct the line has 
been given to the Wayne Telephone Company. About twenty farmers 
are interested in the venture and the line will be built as soon as 


the weather will permit. 


HOT SPRINGS, S. D—The W. G. Telephone Company has com- 
pleted its line to this place and connected with the People’s Tele- 
phone Company’s exchange. The W. G. company has a line from 
a point about forty miles southeast of Buffalo Gap to Hot Springs. 
The Cheyenne Telephone Company has a line from a point about 
thirty-four miles east of Buffalo Gap, and at that place connects 
with the W. G. line, which gives it access to this place. 


DETROIT, MICH.—A deed conveying all the property of the 
Michigan Telephone Company to the Michigan State Telephone Com- 
pany as the assignee of N. W. Harris, the purchaser under fore- 
closure, has been filed with the register of deeds. There was filed 
at the same time a first mortgage executed by the Michigan State 
Telephone Company to the Old Colony Trust Company, of Boston, 
for $10,000,000 to secure an issue of a like amount of five per cent 
thirty-year gold bonds. 


LOS ANGELES, CAL.—Directors of the Home Telephone Com- 
pany have issued a statement to stockholders, showing the total 
number of telephones in operation March 15 to have been 11,747. 
There still are 5,000 applications on file, which are being taken up 
as rapidly as instruments can be installed. The financial statement 
is as follows: gross earnings for three months ending December 31, 
1903, $67,633.71; operating expenses, insurance, taxes and main- 
tenance of the plant, $21,949.10, leaving net earnings of $45,684.61. 
Interest on bonds was $23,325; available for dividends or increase 
of plant, $22,359.61. 


ZANESVILLE, OHIO—The stockholders of the Adamsville Tele- 
phone Company at a meeting held recently elected the following 
board of directors: C. B. Bell, F. P. Winn, M. F. Tomlinson, C. H. 
Hanks and J. W. Elsea, of Adamsville, and S. M. Winn and J. B. 
Rhodes, of this city. The directors organized by electing as officers: 
president, J. B. Rhodes; vice-president, C. H. Hanks; secretary, F. 
P. Winn; treasurer, M. F. Tomlinson; manager, F. P. Winn; counsel, 
S. M. Winn. The stockholders made plans for the construction of 
an up-to-date exchange. The farmer lines will also be extended into 
the rural districts adjacent. 


PLATTSBURG, N. Y.—At a meeting held at Troy the New Com- 
mercial Union Telephone Company was organized, to absorb the 
Rensselaer Telephone Company, of Troy; the Saratoga Telephone 
and Telegraph Company, of Saratoga, and the New Union Telephone 
Company, of Glens Falls. Officers and directors were elected as 
follows: president, John T. Christie, of Troy; secretary, W. N. 
Burk, of Glens Falls; treasurer, Peter McCarthy, of Troy; J. H. 
Caldwell, W. C. Greer, C. V. Collins, W. D. Mahoney, William Con- 
nors, of Troy; S. C. Medbury, Ballston; Edward Davis and W. D. 
Barnard, Philadelphia. It is the intention to at once extend the 
lines north to Plattsburg, east to North Adams and other Massachu- 
setts cities, and west at an early date so that connection may be 
had as far west as St. Louis through agreements with the various 
companies. 


578 


ELECTRIC LIGHTING. 
MINNEAPOLIS, MINN.—Having failed to reach an agreement 
with the Minneapolis General Electric Company, the Minneapolis 
Retailers’ Association will establish a plant of its own. 


TRINIDAD, COL.—The capacity of the electric light plant just 
completed here will be doubled within a few months, so that current 
can be supplied for working coal mines in Stonewall valley. 


NEENAH, WIS.—The Wisconsin Traction, Heat, Light and 
Power Company, of which John I. Beggs, of Milwaukee, is the head, 


has secured ten-year franchises for lighting Neenah and Menasha., 


The two cities pay $5,000 apiece a year for lighting. 


ANN ARBOR, MICH.—The common council has granted a fran- 
chise to the Michigan Milling Company for the erection of an elec- 
tric light and power plant. The franchise was allowed on condition 
that all wires shall be placed under ground, over the space of one 
square mile in the city. 


VICTOR, COL.—As a result of the announcement of a pooling 
combination on electric light rates in the Cripple Creek district be- 
tween the local lighting companies, a number of merchants and 
property owners here have formed a company and will install an 
independent electric plant in this city. 


LEWISTON, IDA.—Lewiston is to have a new electric light and 
power plant. The cost will be between $75,000 and $100,000. Sur- 
veys have been made and a deal is now pending for the purchase of 
a large tract of land in the eastern part of the city. A number of 
Spokane and Lewiston capitalists are interested in the project. 


WATERBURY, CT.—Land for an extensive reservoir has been 
purchased and work will soon begin on an electric light plant for 
Woodbury and Pomperaug valley. The capital stock of the company 
is $15,000, and the promoters, Judge Warner and E. S. Boyd, are con- 
fident that the company will be prepared to install lights by early 
autumn of the present year. 


TROY, N. Y.—The Hudson River Electric Company, which oper- 
ates the immense dam at Spiers Falls, on the upper Hudson river, 
above Glens Falls, and is under contract to deliver all of its power, 
aside from the amount taken by the General Electric Company, to 
the United Traction Company and the Municipal Gas Company, of 
Albany, and the Troy Gas Company, has commenced the service. 
The amount transmitted to these companies is about 10,000 horse- 
power. 


DUNKIRK, N. Y.—The annual report of the secretary of the 
water and lighting department has been submitted. This shows that 
during the year ending March 1, 1904, the total receipts aggregated 
$82,723.94, total disbursements, $74,232.09, leaving on hand $8,497.54. 
The operating expenses of the water department were $13,246.55. 
The average daily water pumped was 4,497,547 gallons. The arc sys- 
tem cost $8,956.04; commercial system, $5,929.89; income for opera- 
tion of system, $7,113.16. The outstanding bonds figure to $180,100. 
Considerable water pipe was laid, both new mains and extensions. 


OBITUARY NOTICES. 


MR. HENRY A. BOGARDUS, a well-known telegraph operator, 
died recently in Chicago, Ill. Mr. Bogardus was born in Rochester, 
N. Y., sixty years ago. He had worked in nearly every telegraph 
office of importance in the United States, Canada and Mexico, and 
is said to have crossed the continent a number of times. The death 
of Mr. Bogardus, who was familiarly known as “Old Bogy,” will be 
regretted by his many friends. 


MR. CHESTER D. CRANDALL, manager of the Western Electric 
Company, Chicago, Ill., died on Tuesday, March 22, at his home in 
Chicago, Ill. Mr. Crandall was born in Jefferson County, N. Y., 
December 28, 1854. After leaving school he entered the University 
of Rochester, graduating in 1879. He became connected with the 
Western Electric Company in July, 1877, where he remained until 
August, 1881, when he was chosen secretary and treasurer of the 
Gilliland Electric Manufacturing Company, of Indianapolis. In 
March, 1889, he again entered the service of the Western Electric 
Company. Owing to his long illness he had not been active in busi- 
ness for more than a year. Mr. Crandall is survived by a widow 
and one daughter. 
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PERSONAL MENTION. 


MR. W. E. GILMORE, of the Edison Manufacturing Company, 
Orange, N. J., sailed for Europe on Wednesday of this week. 


MR. CHARLES E. LAWRENCE has been elected president of 
the Charlestown Water, Gas and Electric Company, Charlestown, 
Mass. 

MR. WILLIAM L. SAUNDERS has been elected president of the 
Ingersoll-Sergeant Drill Company, succeeding the late Hon. William 
R. Grace. 

- MR. S. B. FORTENBAUGH, who is electrical engineer of the 
Underground Electric Railways Company, of London, is now in this 
country on a short visit. 


MR. J. C. SMITH has been appointed assistant manager of the 
Postal Telegraph Company at Detroit, Mich. Mr. Smith was for- 
merly manager of the Grand Rapids office of the company. 


MR. CHARLES MONK, who was manager of the Central Union 
Telephone Company’s exchange at Pontiac, Ill., has resigned to take 
charge of an independent telephone exchange at Fairbury, Ill. 


MR. L. F. BOWER, secretary of the Allis-Chalmers Company, at 
Scranton, Pa., has been elected a director and secretary-treasurer of 
the Bullock Electric Manufacturing Company, Cincinnati, Ohio. 


MR. HENRY JAMES, for many years connected with the Pen- 
coyd Iron Works and also with the American Bridge Company, is 
now with the Philadelphia Roll and Machine Company, Philadelphia, 
Pa., as its roll designer. 


MR. F. A. BROOKS, who for the past fifteen years has been 
manager of the Charleston Gas and Electric Company, Charleston, 
Ill., has resigned to engage in the electrical supply and contracting 
business in Charleston, Ill. 


MR. CHARLES F. ANNETT, who was formerly assistant super- 
intendent of telegraphs for the Illinois Central Railroad Company, 
has resigned to accept a position with the Shelby Electric Company 
as sales agent, with offices in Chicago, Ill. 


MR. S. R. ROBINSON, who was connected with the Pittsburg & 
Allegheny Telephone Company, in its construction depastment, has 
resigned to accept a position with the Heeling & Ridge Company, 
Pittsburg, Pa., builder of telephones and other electrical apparatus. 


MR. WALTER STEARNS, who was assistant superintendent of 
the Waltham Electric Light Company, Waltham, Mass., has accepted 
a position with the Fort Wayne Electric Works, Fort Wayne, Ind. 
Mr. Stearns is a graduate of the Massachusetts Institute of Tech- 
nology. 


MR. OLIVER D. COLVIN, who was manager of the American 
Steel and Wire Company’s office at Seattle, Wash., has tendered his 
resignation. Mr. Colvin has been appointed manager of the Sno- 
qualmie Falls & White River Power Company, which position he will 
occupy May 1. 


MR. JOHN S. CRAVEN, of Pasadena, Cal., president of the Amer- 
ican Conduit Company, is enjoying a pleasure trip to Europe for a 
year. Mr. A. W. Buchanan, general manager of the company, at 
present located at Los Angeles, Cal., will take charge of the Chicago 
office on May 1. 


MR. WILLIAM VON PHUL, who has been associated with Sar- 
gent & Lundy, consulting engineers of Chicago, Ill, has accepted 
the position of general superintendent of the electric department of 
the Cincinnati Gas and Electric Company, to succeed Mr. J. Henry 
Hallberg, resigned. 


MR. J. J. O7BRIEN, who for more than fourteen years has been 
in the auditing, accounting and financial departments of the Chi- 
cago office of the General Electric Company, and for the last few 
years having occupied the position of cashier and chief clerk of the 
Chicago office of that company, has resigned to take the position of 
general auditor with the engineering firm of H. M. Byllesby & Com- 
pany, New York Life Building, Chicago, Ill. 


MR. C. C. STARR, who was formerly connected with the firm 
of John Starr & Company, has been engaged by the Canadian 
Westinghouse Company, Limited, Hamilton, Canada, to act as its 
representative in the Maritime Provinces, with headquarters at 134 _ 
Granville street, Halifax, Nova Scotia. The Maritime Provinces are 
included in the district of the Canadian Westinghouse Company’s 
Montreal office, so that Mr. Starr will be an attache of that office. 


MR. WALTER EDWARD DEVLIN was married to Miss Ethel 
Canon Munder, daughter of Mr. and Mrs. Charles Munder, of Phila- 
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delphia, on April 4, at Saint Malachi’s Church, Philadelphia. Mr. 
Devlin is president of the Malleable Iron Hardware Company, one 
of the large manufacturing concerns in Philadelphia, and which 
employs about 4,000 people. He is also president of the Brohard 
Company, which company is successor to the Cleverly electrical 
works. 


‘MR. E. B. BUMSTED has been made general manager of the St. 
Lawrence River Power Company, in place of Mr. Edgar Park, who 
resigned this position quite recently. Mr. Bumsted will have head- 
quarters in New York, the offices of the company being located in 
the Hanover Bank Building, at 11 Pine street. Mr. Bumsted went 
to Massena as draughtsman for T. A. Gillespie Company, during the 
progress of the work on the canal, and was soon promoted to a 
responsible position as engineer. At the conclusion of the work he 
was made engineer in charge by the power company, and later local 
manager and also general manager of the local electric light, water 
and telephone companies. 


MR. SAMUEL G. McMEEN AND MR. KEMPSTER B. MILLER 
announce that they will open an office at 1442-3 Monadnock Block, 
Chicago, Ill., about April 25, 
1904, as consulting engi- 
neers, solicitors of patents, 
and to practice individually 
as an expert in patent 
causes. Mr. McMeen for the 
‘last two years was an engi- 
neer with the Western Elec- 
tric Company, in charge of 
telephone exchange equip- 
ments. Previously, for sev- 
enteen years, since leaving 
Purdue University, he was 
assistant engineer, chief en- 
gineer, and was located in 
various capacities in the 
operating, construction and 
engineering departments of 
the Central Union Tele 
phone Company. Nine years 
of this time were spent in 
the company’s headquarters 
in Chicago and eight years 
in the field, in Ohio, Indi- 
ana, Illinois and Iowa. Mr. McMeen’s long and varied experience 
particularly fits him to meet the problems his new work will develop. 
He has lately completed a study of the telephone condition of the 
City of Mexico, preparing 
complete plans for extensive 
underground conduit and 
cable systems. Mr. Kemp- 
ster B. Miller, Cornell, 
1893, author of “American 
Telephone Practice,” was 
with the Kellogg Switch- 
board and Supply Company 
for the past four years; 
with the International Cor- 
respondence School for one 
year, in which connection 
he prepared the text-books 
of that institution on the 
subjects of “Telephony” and 
“Telegraphy”’; was chief 
electrician of the Western 
Telephone Construction 
Company; with the West- 
inghouse Electric and Man- 
ufacturing Company; in the 
United States Patent Office, 
three years in charge of the 
class of telephony in the electrical division; as draughtsman and 
inspector of drawings in the draughting room of the Thomson- 
Houston Electric Company, Lynn, Mass. Mr. Miller has served as 
expert in many important patent causes, and his ability in analysis 
of this sort is marked and well known. 


Mr. SaxurL G., McoMEENn, 


Mr. KempsTer B. MILLER. 
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ELECTRICAL SECURITIES. 


While the abnormal speculative dulness of the first week in 
March has not returned, there was considerable contraction in 
activity during the past week. It is expected that this return to an 
apathetic condition is indicative of the fact that there will be but 
little booming for some time. However, the general outlook is favor- 
able to further advance, in that, while there has been a dropping in 
prices during the week, there is no tendency to severe reductions. 
It is reported that railroad earnings will show a considerable in- 
crease, and this is looked to to form the basis for material improve- 
ment. With the approach of the summer period, and the possibility 
of a crisis on May 1 in labor circles, there will probably be little 
done in the way of large contracting until after this time. It is 
quite possible, however, that there will be no decided break in the 
harmony which is existing at this time, and if this period is passed 
without trouble there will very likely be considerable animation in 
several directions in the industrial field. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 2. 
New York: 


Closing. 
Brooklyn Rapid Transit.................02. 444 
Consolidated Gas........ ccc cee cee ee eee 19714 
General Blectric............. 2. cece ecw eee 1645 
Kings County Electric.............ccc eens 183 
Manhattan Elevated................. cece 142% 
Metropolitan Street Railway................ 111% 
New York & New Jersey Telephone........ 142 
Westinghouse Manufacturing Company..... 175 


It is stated that earnings of the Brooklyn Rapid Transit Com- 
pany are showing large and steady increases. Since July 1 the gross 
earnings of the system show more than $900,000 increase over the 
earnings of the corresponding nine months of last year. Since last 
fall the net revenue of the road has increased from 19 cents per car 
per mile to 26 cents per car per mile. 


Boston : Closing. 
American Telephone and Telegraph......... 125% 
Edison Electric [lluminating............... 234 
Massachusetts Electric.............ccccceee 13% 
New England Telephone................00. 120 


Western Telephone and Telegraph preferred. 80 


At the annual meeting of the stockholders of the American Tele- 
phone and Telegraph Company the old board of directors was re- 
elected, Thomas B. Bailey taking the place of J. Malcolm Forbes, 
deceased. 

The statement of the New England Telephone and Telegraph 
Company, as of December 31, 1903, shows total assets of $29,053,184 
and liabilities of $27,578,577, leaving a surplus of $1,474,607. 


Philadelphia: Closing. 
Electric Company of America.............. 8 
Electric Storage Battery common........... 561%4 
Electric Storage Battery preferred.......... 5614 
Philadelphia Electric...........cccce ee seees 5% 
Union Tratti: eroon r sake Gis: cai gre tines 49%, 
United Gas Improvement................00. 82 


The annual meeting of the Electric Company of America will be 
held on April 26. 


Chicago : Closing, 
Chicago Telephone...........ccccsscccccees 115 
Chicago Edison Light.............ccececees 148 
Metropolitan Elevated preferred............ 49 
National Carbon cOMMON...........ccceses 28 
National Carbon preferred................. 100 
Union Traction cOMMON.........cccceccees 5 
Union Traction preferred.........esssesseo 30 


AUTOMOBILE NOTE. 


THE AUTOMOBILE CLUB OF AMERICA, New York city, N. Y., 
is announcing the entries which have been received from companies 
wishing to participate in the service test of motor wagons. The 
companies entering electric vehicles are Lansden Motor Car Com- 
pany, Cantono Blectric Tractor Company, Pope Motor Car Company, 
Electric Vehicle Company and Fischer Motor-Vehicle Company, 
whose truck entered is a gasoline-electric vehicle. 


580 


INDUSTRIAL ITEMS. 


THE RE-NEW LAMP COMPANY, 134 State street, Boston, Mass., 
has issued a circular treating on its “Malden” lamps. Circular will 
be sent on request. 


THE AMERICAN ELECTRIC TELEPHONE COMPANY, Chi- 
cago, Ill, has recently brought out an interesting little catalogue 
treating on Leich four-party selective telephones. This catalogue 
will be sent on request. 


HUGO REISINGER, 11 Broadway, New York city, has secured 
from the Louisiana Purchase Exposition Company, St. Louis, Mo., a 
contract for his “Electra highest grade Nuernberg carbons” for its 
entire requirements of carbons. 


THE H. S. COUCH COMPANY, 156 Pearl street, Boston, Mass., 
has just brought out its illustrated price list “B,” which shows many 
combinaticns in which its telephones can be used. This illustrated 
price list will be sent on request. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, Vic- 
tor, N. Y., manufacturer of many special designs of insulators for 
all kinds of electrical work, will increase the capacity of its plant 
from 50 to 100 per cent, to meet the growing demand for its product. 


JAMES S. BARRON & COMPANY, West Broadway and Franklin 
street, New York city, N. Y., will send, upon request, samples of 
fibre cleats for telephone work. These are made in three colors. 
The company reports that it is meeting with a large demand for 
this material. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., is distributing 
a series of advertising blotters containing monthly calendars and a 
quotation from “Aleck,” the electrician. Of course, in each case 
“P-K” is the remedy for anything out of order and the preventive 
of further trouble. 


THE ALLIS-CHALMERS COMPANY, Chicago, Ill, has issued a 
very complete catalogue illustrating and describing the “Sederholm” 
boiler which it manufactures. This catalogue contains valuable 
information in connection with the requirements of a good boiler. 
Catalogue will be sent on request. 


THE E. W. BLISS COMPANY, Brooklyn, N. Y., is distributing a 
handsome pamphlet entitled a treatise on ‘‘Power Presses.” This 
describes the power presses and their uses with the Bliss company. 
The frontispiece of the booklet is a half-tone portrait of Mr. E. W. 
Bliss, the founder of the company. 


THE NATIONAL INDIA-RUBBER COMPANY has removed its 
offices to the twelfth floor of 42 Broadway, New York city. The 
company will be represented as follows: rubber-insulated wires and 
cables, Henry D. Stanley; hose, belting and packing, Albert B. Pratt; 
druggists’ sundries, Henry D. Archer. 


G. M. GEST, the expert subway contractor of New York and 
Cincinnati, has just been awarded a contract by the Bell Telephone 
Company, of Cincinnati, Ohio, for the installation of a large conduit 
system through Cumminsville, one of the outlying districts of Cin- 
cinnati. Work is to be started immediately. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., describes in bulletin No. 3052, which it has just 
had published, alternating-current motors which it manufactures 
in sizes from one-twentieth to one-sixth horse-power, suited for any 
service for which motors of this type and capacity may be put. 
Bulletin will be sent on request. 


THE PHABODY COAL COMPANY, Chicago, Ill, has prepared 
as a souvenir publication an article by Mr. A. Bement, on “The 
Economical Burning of Coal without Smoke, with Special Reference 
to the Use of Washed Coal.” ‘The book is divided into five chapters, 
treating, respectively, of heat efficiency, incomplete combustion, 
smoke and its prevention, washed coal and its preparation, and 


manipulation of fires and furnaces. 


THE WESTON ELECTRICAL INSTRUMENT COMPANY 
has opened an 0Office at 426 Williamson Building, Cleve 
land, Ohio, in charge of Mr. G. L. Crosby. Mr. Crosby will handle 
the “G-I” company’s circuit-breakers and will cover a territory 
comprising western Pennsylvania, Ohio and Michigan. Mr. Crosby 
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has covered this territory before in a similar capacity and is familiar 
with the instrument and circuit-breaker business of that territory. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburg, Pa., 
has published a handsome calendar for April, 1904, which it is send- 
ing out, together with a leaflet containing a reprint of a letter re- 
ceived from the Fairbury Electric Light, Heat and Power Company, 
a statement concerning “Pittsburgh” transformers, and a statement 
in which the company announces that it is prepared to repair 
burned-out transformers of the core-type construction. Leaflet and 
calendar will be sent on request. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has just issued a handsome forty-eight-page cata- 
logue containing brief descriptions, with illustrations, of all the 
lines of apparatus which the company manufactures, from the great 
3,500-kilowatt alternators to the small 250-volt knife-blade switch. 
The catalogue is from the office of Ray D. Lillibridge, and the text 
exhibits throughout that lucidity and conciseness of expression 
which characterize all the work of R. H. Johnston, technical writer 
in that office. 


THE COUCH & SEELEY COMPANY, Boston, Mass., has prepared 
a new catalogue descriptive of its telephone switchboards and tele- 
phone accessories. This company’s apparatus is in use in over 3,000 
independent exchanges, private plants, government buildings, rail- 
road plants and industrial establishments. The catalogue gives an 
accurate description and prices of the company’s apparatus, and the 
half-tones show very clearly the appearance of the devices. An in- 
teresting supplement to the commercial details of the catalogue is a 
series of plans showing the manner in which circuit connections are 
made. 


THE ELECTRIC GAS LIGHTING COMPANY, 195 Devonshire 
street, Boston, Mass., is distributing a new catalogue descriptive of 
Edison primary batteries. These batteries are for stationary and 
portable gas engines, slot machines, fan motors, railroad signals, 
phonographs, sewing-machines, X-ray outfits, electromedical use, 
telephone, fire and burglar-alarm systems, and all classes of work 
where a primary battery may be used. The catalogue illustrates 
the many types in which this cel] is made, and also gives directions 
for making the jar liquid type and for charging. This company is 
also the sales agent for a special Edison spark coil for gas engine 
work. 


THE INDIA-RUBBER AND GUTTA-PERCHA INSULATING 
COMPANY, Yonkers, N. Y., has prepared a unique illustrated cata- 
logue concerning its manufacture of Habirshaw wires and cables. 
This catalogue has been compiled by Mr. Frederick J. Hall. The 
text is comprehensive and accurate, and instead of depending upon 
half-tone reproductions for illustration, photographic prints have 
been mounted throughout the book, showing in detail the section of 
various types of the Habirshaw cables. This is one of the most 
interesting publications which has ever been produced by a manu- 
facturing company, and will do a great deal in bringing to the con- 
tractor a perfect knowledge of the mechanical and electrical features 
of this material. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., suc- 
cessor to the Christensen Engineering Company, has inaugurated a 
new department at its plant. This is in the form of a complete 
kitchen equipment for the officers and employés of the executive 
offices. Two pleasant dining rooms, a butler’s pantry and a kitchen 
have been fitted up in the new office building recently erected at the 
company’s plant near Riverside Park. The dining rooms and 
kitchen are located on the second floor of the building. One dining 
room is for the officers of the company and their guests, and busi- 
ness men from other cities who go to Milwaukee to inspect the plant. 
It is expected that the officers will get into closer personal touch 
with each other by dining together at noon, and that many informal 
executive sessions for the discussion of the company’s interest will 
be had. The second dining room will be for the employés of the 
offices and the engineering department. There will be no charge 
whatever to the employés for the dinners, but the company’s object 
is not purely philanthropic, as it is believed that the plan will be 
mutually beneficial to employer and employed. The company ex- 
pects to be more than repaid for the expenditure in the increased 
interest with which its employés will regard their work, and the 
time that will be saved in eliminating the necessity of a lengthy 
recess for luncheon. 
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THE TELEPHONE IN EUROPE. 

Recent statistics covering the use of the telegraph and 
telephone in Europe indicate that the growth of the former 
is much less than that of the latter, an effect which is possibly 
due to the tremendous increase in the use of the telephone. 
In Denmark, fewer telegrams are sent now than ten years ago, 
although telephone conversations have increased over five times 
in as many years. In Sweden, the revenue from telegrams 
shows but little increase, while the increase in the use of the 
telephone was, during one year, ten per cent. In Norway, 
the same conditions obtain. In Germany, there has been prac- 
tically no increase in the number of telegrams, while the num- 
ber of telephone messages increased 65,000,000 during the 
1902. 


the year 1902 was about five per cent. 


year In Hungary, the increase in telegrams during 
The increase in tele- 
phone messages was about fifteen per cent. While the increase 
in the use of the telegraph is slight, in some cases there being 
a decrease, the figures seem to indicate that the telephone is 


replacing it, to a considerable extent, for short-distance mes- 
sages. 


TRANSMISSION OF ENERGY BY MEANS OF GAS. 

In a recent paper read before the Birmingham local section 
of the British Institution of Electrical Engineers, Mr. C. A. 
Smith compared the distribution of energy electrically and by 
means of gas. In each case the prime movers were gas engines, 
and electrical energy was distributed to consumers; but the in- 
termediate stages differed. 
gas-producing plant was operated in connection with a large 
generating station, from which power was transmitted at 10,000 
volts to substations, where it was lowered and partly converted 


In the electrical system a large 


into direct current for traction purposes. In the pure gas sys- 
tem, the gas from the producers was pumped through pipe lines 
to a number of generating stations, taking the place of the sub- 
stations of the electrical aystem. Here generators of different 
types were driven by gas engines. In order to fix the conditions, 
it was assumed that power was to be distributed to the city of 
Birmingham, England, which has a population of about 528,000. 
The total amount of power required was computed to be 22,000 
kilowatts, which was to be divided equally among five substations. 


Electrical Transmission. 

In computing his resulta, Mr. Smith assumed that the same 
Slack 
coal was to be used, and the ammonia recovered from the process 


gas-producing equipment would suffice for the two cases. 


was to be sold. Allowing for interest, taxes and all other items, 
the cost of the gas was found to be 0.1248 cent per kilowatt-hour. 
This item of cost is common to both systems. In electrical trans- 
mission, three-phase generators were adopted, transmission lines 
being made in duplicate on the underground solid system, the 
The total 
cost of electrical energy at the substation switchboards by this 


average distance of transmission being three miles. 


system, including the cost of producing the gas, was computed 
to be 0.97 cent per kilowatt-hour. 


Transmission by Gas. 

In the gas-distributing system it was found that, with a con- 
sumption of seventy cubic feet of gas per brake-horse-power-hour, 
and a pressure of one and one-half atmospheres, the diameter of 
the pipe should be about one and, one-quarter feet. The con- 
sumption of gas was supposed to allow for a poor load-factor and 
a poor quality of gas. For distributing mains, riveted wrought 
iron was adopted. Allowing for all items of expense, it was com- 
puted that this system would cost 0.792 cent per kilowatt-hour, 
being about 0.2 cent per kilowatt-hour less than the electrical 
system. i ? 

Objections to Gas. 

_ This result is apparently in agreement with the opinion which 
has been heard not infrequently, that gas distribution would be 
cheaper and more economical than electrical distribution. But 


are Mr. Smith’s figures justified by actual statistics? He is 
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comparing the results of the electrical system, which has been 
well tried, and on which there is an abundance of reliable data, 
with a system which has never been tried. It would probably 
be found—if hia plan of distributing gas were actually carried 
out—that the results would differ materially from those assumed 
in the paper; but, aside from this, there are other considerations 
which should not be overlooked. A public utility, or even a 
private company, can not adopt methods which are least expen- 
sive, irrespective of the effect upon the community; and a saving 
of 0.2 cent in the cost of generating per kilowatt-hour would 
hardly compensate a city for the disadvantages and dangers inci- 
dent to the proposed use of gas. If the electrical companies 
could disregard the feelings of the public, they would not now 
have all wires underground. Power stations located at various 
parts of a large city, and pouring out foul gases in the quanti- 
ties here proposed, would certainly be considered as public nui- 
sances, while the gas pipes themselves might constitute a real 
danger. It ia probable that our present system of distributing 
gas in comparatively small quantities for lighting and cooking 
is the cause of more sickness than is generally recognized. This 
may be due principally to poor construction of the gas mains; 
but what would be the effect of a break in a gas pipe supplying 
420,000 cubic feet of gas per hour to one of these substations ? 
If the system proposed by Mr. Smith can be shown to be cheaper 
in actual practice than electrical transmission, it might be used 
for transmission from a coal mine to a city, but it seems quite 
unsuitable for distribution throughout a city. In fact, is not any 
use of gas almost out of place to-day in our cities? 
PREPARATION OF STANDARD CELLS. 

At the recent meeting of the American Electrochemical 
Society, held at Washington, D. C., a paper of exceptional impor- 
tance was read by Dr. Henry S. Carhart, of Ann Arbor, Mich., 
upon the preparation of standard cells. In this work Dr. Car- 
hart was assisted by Dr. George A. Hulett. The paper gives in 
detail methods of purifying the materials for use, and of con- 
structing the cell which have—so far, at least—given entire 
Dr. Carhart’s paper appears in full on another 
page of this issue, and the society is to be congratulated on 
having received the first report upon the most important im- 
provement in the construction of standard cells that has been 
made since the Weston cell was first proposed. 


satisfaction. 


Importance of Accurate Primary Standards. 

There is but little need to dwell upon the importance of 
having officially recognized electrical standards of current, elec- 
tromotive force and resistance, since upon these three depend 
all electrical measurements. In fact, due to the simple relation 
of Ohm’s law, an accurate definition of any two of the three 
is sufficient to fix all the units. Of the three quantities, a 
standard of resistance presente the least difficulty in construc- 
tion. A column of pure mercury, of accurately known dimen- 
sions, answers all the requirements for a primary standard; 
and of the remaining two quantities, a standard of electromotive 
force is more satisfactory than a standard of current, since the 
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former represents a definite electrical tension, and the latter is a 
rate of flow, and hence more difficult to measure. Given a satis- 
factory standard cell, currente are accurately measured by 
means of a potentiometer and suitable standard resistances. 


The Two Standard Cells. 

The standard cell which has received more or less official 
recognition is the one proposed by Latimer Clark in 1873. The 
form proposed by Clark has been improved by others, notably 
Lord Rayleigh and Dr. Carhart, and although in the improved 
type it has been recognized by several governments, it has nor 
been generally adopted, and the true value of the electromotive 
force of this cell is still questioned. Other primary cells have 
been suggested, though but one has met with favor. This is 
the cell proposed by Mr. Edward Weston, and it is the one 
dealt with in this paper of Dr. Carhart’s. It differs from the 
Clark cell principally in the substitution of cadmium and cad- 
mium sulphate for the zinc and zine sulphate. The electromo- 
tive force is less than that of the Clark cell, and for this reason 
is a little more difficult to measure accurately; but this seems 
to be the only drawback to the new cell, and it is expected that 
the cadmium cell, under the name of the Weston cell, will be 
recommended for adoption by the international congress at 
St. Louis next September to the various governments repre- 
sented. 

Disadvantages of the Clark Cell. 

Aside from the question of the absolute value of the elec- 
tromotive force of the Clark cell, there has always been more 
or less difficulty in reproducing the cell accurately. The tem- 
perature coefficient of this cell ie about one-thousandth of a volt 
per degree centigrade. This would be of little consequence, 
were it not for the fact that the concentration of the salts in solu- 
tion can not follow closely the temperature changes of the cell, 
but always lags behind, making it necessary to keep the cell in 
a constant-temperature room or allowed to stand where it is to 
be used for a considerable time before any measurements are 
attempted. In later types of Clark cell, zinc amalgam is used 
in place of the zine rod, but this construction, though an im- 
provement in some ways, increases the mortality of the cell 
due to expansion of the amalgam, which frequently cracks the 
glass vessel. 


Comparative Advantages ef the Weston Cell. 

Comparing the Weston cell with the Clark, the temperature 
coefficient is only about one-thirtieth of that of the Clark 
cell, this being due to the slight change in solubility of cadmium 
salte with changes in temperature. With this low temperature 
coefficient, the hysteresis of the cell, due to changes in tem- 
perature, becomes almost negligible. It is reported, also, that 
the cadmium amalgam does not cause breakage, and it is evi- 
dent from Dr. Carhart’s work that the reproducibility of the 
cell is at least as good as that of the Clark cell. Indeed, the 
results of his tests on a number of Weston cells, made from 
different materials at different times, show a constancy in this 
respect which, we believe, has never been secured before. While 
the electromotive force of the Clark cell is usually stated to be 
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1.434 volts, the third decimal is questioned. The electromotive 
force of the Weston cell, according to Dr. Carhart, is 1.01937, 
with a variation of not more than two parts in 100,000. This 
beautiful result is obtainable only when the greatest care is 
taken in the preparation of all the materials of the cell. The 
process described also has the advantage that the cell reaches 
its final value within a few days after it is set up. The cell, 
so far as present information goes, is certainly entirely satis- 
factory for a primary standard, and it is to be hoped that it will 
meet with favor at the international congress, when, doubtless, 
Dr. Carhart will be able to give a more extended study of its 


behavior. 


Two men and a pot of paraffin, with conditions favorable, 
caused a tiny blaze in downtown New York the other day, and 
incidentally put some thirty odd telephone, telegraph and stock 
ticker cables out of commission. In the telephone cables alone 
there were involved five thousand lines affecting local subscribers, 
to say nothing of a number of important long-distance circuits. 
Owing to the rapid transit construction, the streets of New York 
city have naturally been in a state of upheaval for some time. 
This has necessitated first exposing and then shielding with a 
temporary housing many thousands of dollars worth of current- 
carrying cables. When the fire from the ignited parafin was 
communicated to the planking the inevitable happened, with the 
above result. 


The Subway Should Not Increase the Danger. 
Now the subway construction company and the other public 


service companies certainly have to handle a most difficult en- 
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gineering problem during these revolutionary changes in taking 
care of a very live load to the satisfaction of a particular people; 
so there’s no logic in going up in the air, and declaiming against 
subways in general, for while they’re underground they are by 
no means the root of all evil. When the subway is complete 
and the proper installation will have been made, every precaution 
known to modern engineering will be utilized to give stability 
to the manholes and conduits of the city’s underground wiring 
system. 
The Value of Uninterrupted Service. 

However, New Yorkers have become so thoroughly devoted 
to the telephone habit that it is now a vital, but in many cases 


When five 
thousand lines go out of service at one Jump, without any climatic 


unappreciated, part of the industrial organism. 


or atmospheric accompaniment which would lessen the demand 
for service, the absolute dependence of the average business man 
upon this method of instantaneous communication becomes con- 
vincingly apparent. The direct physical loss entailed by this 
accident is not very great; the indirect loss and inconvenience can 
not be measured nor estimated. 

There is something military about the promptness with which 
the telephone and telegraph companies are able to cope with these 
emergencies, and there is nothing but praise heard on all sides 
of the efforts which were made to restore the service. This inci- 
dent has not been all bad if it will have served to impress, first, 
upon the user the value of a stable service, and second, upon 
the supplying corporations the necessity of a most painstaking 
vigilance in maintaining it. 


ee 


THE NEW WHITE STAR STEAMER 
BALTIC’S ELECTRICAL EQUIP- 
MENT. 


BY GEORGE E. WALSH. 


The electrical equipment of ocean 
steamers has reached the highest state of 
efficiency in the new White Star liner 
Baltic, which is probably a type of the 
future ocean greyhounds that will steadi- 
ly replace the older ships that were built 
before electricity had entered so largely 
into marine architecture. For the past 
ten years the electrical equipment of 
ocean steamers had steadily progressed ; 
but it has been only in the recent boats 
that complete designe could be made to 
furnish electrical current in all depart- 
ments for operating lights, doors, ma- 
chinery and other apparatus. Alterations 
on many of the older boats were made, 
and electricity substituted for steam in 
many ways; but the economy of space 
and operation could not be obtained 
thoroughly unless the original designs 
of the ships were made with this purpose 
in view. 

For this reason the Baltic represents 


a new type of steamer in which electricity 
plays a most important part. Her build- 
ers planned to use every modern conveni- 
ence and safety appliance known to mar- 
ine architecture, and in selecting elec- 
tricity as the chief motive power for every- 
thing except the actual _ propulsion 
through the water they sought to adapt 
it to every possible mechanical work. ‘The 
result has been to establish a new type 
of interior equipment that will for some 
time represent a standard for future de- 
signers. It is estimated by the builders that 
the saving in space through the electrical 
equipment amounts to fully ten per cent 
of the whole interior compartments set 
aside for the machinery and power pur- 
poses. There is also an economy of opera- 
tion and convenience of location by group- 
ing the motors where they are the least 
in the way that can not well be computed. 
The comfort and luxury afforded to pas- 
sengers through the complete electrical 
equipment of the ship is likewise an im- 
portant consideration. 

Some of the electrical devices installed 
on the Baltic are new to marine archi- 
tecture. Most of these are intended to 


safeguard the ship from accidents and 
to add to the comfort and convenience 
of the passengers. One of the most im- 
portant of these novel electrical equip- 
ments is the device intended to prevent 
collisions at sea. This electrical appli- 
ance is peculiarly safe and useful in times 
of dense fogs. A small clock arrange- 
ment on the bridge of the ship shows 
when another ship comes within the 
“magnetic field” of the Baltic. Just as 
soon as a ship enters this field an indi- 
cating needle in the clock gives the warn- 
ing to the navigator on the bridge and 
it also points in the direction of the ap- 
proaching vessel. By means of this the 
steersman knows instantly the danger of 
a collision in a fog and also the direction 
to steer to get away from the approaching 
danger. This electrical equipment is so 
true and delicate that the approaching 
steamer’s screw revolutions are registered 
by means of wave vibration and it would 


be impossible for another ship to creep 


upon the Baltic in the dark or fog with- 
out its presence being indicated. 

This fog safeguard is so well arranged 
and balanced that it can not get out of 
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order without ringing a bell to announce 
the fact. A similar registering apparatus 
is fixed in the captain’s room and down 
in the chief engineer’s room. Conse- 
quently if the man on the bridge should 
for any reason be caught napping other 
officers would be apprised of the approach- 
ing danger. ` 

In front of the navigating officer there 
is arranged other electrical contrivances 
to keep him intimately posted concerning 
the condition of his ship at all hours of 
the night. Should the ship’s lights go 
out an electrical device gives the warning. 
The lights burning on the bridge instant- 
ly go out when for any reason the ship’s 
warning lights are extinguished. Another 
series of lights indicates to the naviga- 
ting officer the condition of the bulkhead 
doors. These are all operated by electric 
power. Should one of the compartments 
leak the fact is announced to the officer in 
charge by the change of lights. A touch 
of a button would instantly close the 
doors separating the injured compartment 
from all others. The control of the bulk- 
-head doors from the bridge brings the 
question of saving the ship in the case of 
accident entirely under the control of the 
officer who is supposed to know the best 
course to pursue in every emergency. 
There need be no delay in closing the 
doors separating the compartments. 

Another set of new electrical contri- 
vances installed on the Baltic are pecu- 
liar devices for taking the log and sound- 
ing the water's depth with the lead. The 
improvement in this respect is important 
because it keeps the navigator at all 
times acquainted with the condition of 
the water and the speed of the ship. The 
electric log shows the speed of the ship 
at all hours to the man on the bridge. 
The clock arrangement is registering con- 
tinually. The electric lead likewise an- 
nounces the depth of the water every time 
the sounding is taken. A few seconds in 
taking ‘the depth of the water may mean 
a good deal in an emergency. There are 
scores of instances when ships have run 
on reefs in approaching a harbor through 
the natural delay in reading the sound- 
ings quickly so that the navigating officer 
could stop the steamer in time. Even 
when going at half speed a modern steam- 
er passes over a good deal of space in 
half a minute. By means of the electric 
lead the sounding can be taken every ten 
seconds and the record instantaneously 
reported to the officer on the bridge. The 
result is he knows at nearly every second 
of the time how fast his ship is traveling 
and just how much water there is under 
her. As a safeguard against danger of 
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grounding there are few devices equal to 
the electric log and electric lead. 

An electric device for registering all 
signals has also been installed including 
those of the steam sirens, lights and fog 
horns. The registering of these sig- 
nals by an electric device is important in 
determining what was done on the steam- 
er in accident cases. ‘The reports of 
officers will be supplemented by the regis- 
tering devices so that testimony could be 
verified. 

All the usual electrical machinery and 
devices found on the steamers of to-day 
are installed on the Baltic and electric 
buttons are placed in all parts of the 
steamer to summon waiters or to give 
warning signals. In addition to these 
the Baltic is the first steamer to be equip- 
ped with a complete electric cooking and 
refrigerating apparatus. The cooking 
apparatus is an elaborate and yet simple 
affair. All the modern inventions for 
improving this service are provided and 
the kitchen is cool and clean in the hot- 
test weather. The odors from the kit- 
chen are moreover carried away through 
pipes in the stern by means of ventilating 
apparatus operated by electricity. Elec- 
tric fans are distributed freely over the 
ship. The electric refrigerating plant en- 
ables the steamer to leave the port with- 
out any ice other than that required for 
table use. The saving in the ice plant is 
not only in money but in space. The 
Baltic will carry only a fraction of the 
amount of ice required in most steamers 
of her size. Electric lights in the cabins 
and staterooms furnish current for heat- 


_ing and warming water in different parts 


of the ship. Small electrical chafing 
dishes and warming pans are furnished 
for private use in the staterooms so that 
a sick person can have all the comforte of 
home, or a chafing-dish party can be 
given in mid-ocean with as much ease 
and convenience as in a city apartment 
or house. 


Investigation of the Causes of Com- 
mutator Sparking. 

Sparking at the commutator of a mo- 
tor or generator may be due to overload 
or faulty design. A method of deter- 
mining experimentally the cause in any 
particular instance has been devised by 
M. G. Durville. He uses the stroboscopic 
action of the sparks when shielded by a 
revolving slotted screen. Upon the leads 
of the armature which is to be investi- 
gated distinctive marks are placed, so 
as to identify them. In front of the 
armature a slotted disc is fastened, which 
is revolved at about the same speed as 
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the generator armature, but in the oppo- 
site direction. The room is darkened, and 
the machine operated and viewed through 
the slot in the revolving disc. Under 
this condition, instantaneous views are ob- 
tained of the armature lighted by the 
sparks at the brush. If the armature ia 
faulty, these sparks will occur when a 
particular segment is passing under the 
brush, and the spark at that instant will 
show the mark upon the corresponding 
armature lead, indicating that the trou- 
ble lies at that point. Care must be taken 
to mark properly the lead on multipolar 
machines. If the sparking is due to over- 
load which is constant, the illumination 
of the armature will be constant, and no 
particular mark will stand out distinctly ; 
but there are a few conditions where this 
does not hold, these being in that charac- 
ter of work in which the torque is not 
uniform during a revolution, such, for in- 
stance, as driving a single-acting pump. 
If the motor is geared to this pump, the 
temporary overload will probably cause 
sparking, and seem to show. something 
wrong in the machine; but by shifting 
the phase of the motor with respect to 
the pump the indications of trouble will 
appear at a different point, and thus show 
it is due to the load and not to a defec- 
tive winding. The author has tried this 
method at the shops of MM. Delaunay- 

Belleville & Company, at Saint-Denis, 

France, with successful results. 

Notes on X-Light, on a Possible 
Method of Determining the Dur- 
ability of Book Papers by Ex- 
posing Them to Radium. 

To THE EDITOR oF THE ELECTRICAL REVIEW: 

Radium appears to produce in paper 
in a short time the same deteriorating 
effect as age. Probably it is an ionization 
in both cases. The only papers now known 
or believed to be durable are the hand- 


-made pure rag papers. These are expen- 
sive and can not be used for printing half- 


tones on account of their rough surfaces. 
The problem is to find a durable machine- 
made paper and then have the surface 
made suitable for half-tones. During an 
attempt to solve this problem the samples 
from different American mills were placed 
on the surface of a constantly revolving 
disc with samples of the best foreign hand- 
made papers and subjected to the radia- 
tions of pure radium bromide. The re- 


sults can not be given lest they should be 
considered as an advertisement of one mill 
and a condemnation of others, but the 
method is interesting and new. How use- 
ful it may be can be told only after many 
vears. 
WILLIAM ROLLINS. 
Boston, April 7. 
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TELEPHONE ENGINEERING - Il. 


BY J. C. KELSEY. 


SERIES TRUNK SYSTEM. 


When the necessity of the telephone in 
its relation to modern business methods 
became apparent to the business man, and 
he quickly availed himself of its service, 
as a consequence the business of the tele- 
phone company quickly outgrew the ca- 
pacity of the switchboard. The series 
board did not have the capacity of the 
modern board, and 4,000 lines were about 
all that could be reasonably handled. It 
became necessary to build a new office to 
accommodate the increased business, and, 
located not in the same building but in a 
distant district, assumed to be the centre 
of a zone, in order that the lines should 
not be too long and to facilitate the dis- 
tribution. The lines in the new exchange 
district that originally entered the old ex- 
change were changed to the new office, and 
room given in the old office for new busi- 
ness in its particular district. As long 
as all subscribers entered one exchange, 
and all terminated in multiple jacks, it 
was a quick and easy matter to give con- 
nections. When the offices were separated, 
the problem of giving the subscribers of 
both exchanges equally good service con- 
fronted the engineers, and in a sense it 
still confronts them. 

The lines connecting the two exchanges 
for the purpose of connecting parties of 
different exchanges are called trunk lines. 
Thae simplest trunk line would be in ac- 
cordance with Fig. 2, in which each ter- 
minal of the trunk line ends in multiple 
jacks and drops, entering the exchanges, 
and being operated exactly in the same 
manner as a subscriber’s line. 

For the present we will let A represent 
the old exchange and B the new. This 
will assume a call originating in the old 
exchange district for a party in the new 
district. Of course this process can be 
reversed, but for purpose of description, 
one example is sufficient. When the A 
Party calls, by turning the magneto han- 
Cle, the drop falls before his regular an- 
Swering operator. She answers him, and 
receives the order for a B number. She 
then tests the series of trunk jacks until 
she finds one that is not busy. When one 
is found she plugs in, and rings on the 
trunk line, exactly as on a subscriber’s 
line. The drop thereupon falls at the B 
exchange, and the operator answers and 
asks the subscriber for the second time 
what number he wants. This would be 
the easiest operating, even from the sub- 
scriber’s standpoint. The operator at A 
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could tell B the number wanted, but the 
A subscriber would hear it, unless A pulled 
out the plug. That would take time, and 
our whole future development along trunk 
work is to save time. Hence, the operator 
left the subscriber to repeat his desired 
number. This method simply meant that 
a trunk call took twice the time that a 
direct exchange call did. 

Before studying devices that would re- 
duce this double time taken, let us look 


Fia, 2.—SIMPLE TRUNK LiInE—A OPERATOR 
AT LEFT; B, aT RIGHT. 

into other, and equally objectionable, feat- 
ures of this trunk. As trunks are gen- 
erally too busy, the first bad feat- 
ure would be the time lost in testing until 
a jack was found that was not busy. A 
second bad feature would be due to the 
natural imperfections of the series system 
busy test. In order to make a test of a 
busy line, the sleeve or thimble must be 
grounded. ‘That ground is put on the 
thimbles by the short-circuiting of the 
solid plug, of the line spring and the 
thimble, through the subscriber’s instru- 
ment. So that every test made on a line 
that is busy causes the clicks to be made 
in the talking subscriber’s receiver. On 
a trunk connection, there would be two 
parties talking, and we may easily assume 
that ten trunk lines are busy at the same 
time. The trouble would not only be from 


A 
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Fie, 3.—SIMPLE TRUNK LINE, WITH REPEATING 
COIL INSERTED—A OPERATOR AT LEFT; B, aT 
RIGHT. 

one operator testing, but from all the 

others in the A exchange, and forty opera- 

tors may be assumed to be at A. 

Another bad feature would be the com- 
plete disconnection of the trunk line with- 
in a reasonable time. The time taken for 
actual talking, hardly ever over three min- 
utes, is not the only usage of the trunk. 
If it took three minutes to get the trunk 
line completely disconnected so that it 
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could be used again, then it is plain that 
the telephone company has to maintain. 
twice the number of necessary trunke for 
talking purposes. Time saved on discon- 
nection cuts down the number of trunks 
materially. We have considered that A 
has called B, and it has taken twice the 
time that a direct call would take because 
two operators have relayed the call, in 
exactly the same manner. When A and 
B are through talking, one of them may 
be assumed to ring off. It will tRrow 
down the series drops in both exchanges, 
giving simultaneous notice to both opera- 
tors that the connection is no longer de- 
sired. Not much time is lost in this case. 
Now, suppose that neither A nor B rang 
off, then each operator was left to her own 
leisure. We will suppose that A pulls 
down her cords first. At an instant later, 
another A operator, in testing for a trunk, 
finds the trunk no longer busy. She will 
plug in, and ring. The drop would not 
fall, because B has cut it off by the en- 
trance of her plug. But the B subscriber’s 
line is still on connection, and the ring- 
ing on the trunk will call him back to his 
instrument, only to find that he is not 
wanted at all. Both subscribers will 
frantically ring off, and A will then try 
to test out another turnk line. She will 
ring, and may ring down the trunk drop 
in front of B, if it is clear. Here we have 
a trunk out of service, two subscribers de- 
layed, or angered, and another trunk put 
into service on account of one call. 

Now suppose that B pulled down the 
connections of her trunk connection and 
A did not, the trunk would be put out of 
commission, because it had a busy test 
placed upon it. If it had not a test placed 
upon it, then the A operator along the 
multiple would ring down the trunk drop 
at B, and also call back the last A party 
using the trunk. 

The worst feature in a busy system 
would be the two-way trunk. There would 
be an incessant calling back of subscribers 
who had not been disconnected simultane- 
ously. If there was a device that would 
place a busy test on both terminals until 
the last plug was pulled out, the trouble 
would be remedied. ‘There are times when 
A and B operators would plug in, and 
would ring against the other on the same 
trunk. The result would be more time 
lost. . 

The first time-saving feature was use of 
one-way trunks. Instead of compelling 
B to insert her answering plug to answer 
a call, the trunk was made to terminate 
in a calling plug, so that she could test a 
trunk directly and insert the plug. To 
save the time lost in the ceaseless testing 
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for trunks not busy, an order wire was 
used, so that B operator herself could tell 
the A operator what trunk to use. This 
was easily done, as all the trunk plugs 
were placed in front of one B operator. 
She could tell instantly, as she generally 
had a plug in her hand ready for use. The 
order wire was connected directly to her 
receiver, so that the A operator could 
have instant communication by simply 
pressing the order button, which placed 
her eoperating set in direct talking rela- 
tion. ‘The order wire was full metallic, 
as it had to be very quiet at all times. 
According to Fig. 2 the trunk is a two- 
way circuit, ending in jacks and drops at 
each exchange. It was a grounded cir- 
cuit, and was very noisy after the advent 
of the trolley cars. To prevent the earth 
currents, due to the difference of poten- 
tial of the two exchange grounds, the re- 
peating coils were placed as shown in Fig. 
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3, and made no change in the operation of 
the trunk. These repeating coils paved 
the way for the operation of the trunk 
disconnecting signals. 

According to Fig. 4, which illustrates 
a one-way, order wire, trunk connection 
between the A and B subscribers, there 
are repeating coils in both trunk and order 
wire circuits. That ensured quiet lines 
as far as they were locally concerned. 
When the A party called, he rang down 
his line drop, and was answered by his 
regular operator. Upon calling for a B 
party, the operator presses the order key 
O. K., which puts her telephone set in 
connection with the B operator, saying, 
for instance, 50. The B operator responds, 
saying No. 1, meaning that A is to use 
the first trunk. A plugs into trunk No. 
1, and pays no further attention to the 
call. B picks up the plug of trunk No. 
1, opens her listening key, tests the line 
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jack of subscriber No. 50, finding it not 
busy, rings on the line. When the A and 
B parties have finished talking they ring 
off. If clearing-out drops exist on each 
cord circuit, then there will be no simulta- 
neous pulling down of cords by A and B. 
So far, no advantage has been gained. 
Now, since the A operator started the call, 
why not give her control of it, and hold 
her responsible for the completion and 
disconnection of the connection. ‘This 
the series system did. 

To give the A operator the control of 
the connection absolutely, they removed 
the clearing-out drop from the B single 
cord and plug circuit, then when parties 
rang off not a sign of it did B receive. 
She had no way of finding out, except by 
listening in, and she was too busy for 
that. The connection was ordered up by 
the A operator, why did they not let the 
A operator order it down just as she or- 
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tiple jack springs were arranged so that 
when the plug entered the jack the move- 
ment of the main spring caused two in- 
sulated springs to be thrown in contact. 
One of the springs was connected to the 
repeating coil at A, and other to battery 
and ground. The entrance of the A plug 
caused a current to flow from the battery 
at A to the middle point of the repeating 
coil, thence over both sides of the trunk 
line to the middle point of the B repeat- 
ing coil, thence to the magnetic signal and 
ground, thereby actuating the signal and 
causing it to show a white face to the B 
operator. This told B that A had taken 
the trunk named. ‘Then she could test, 
and ring out on the desired subscriber’s 
line, with the knowledge that the connec- 
tion would be complete. When the parties 
finished conversation, either one happen- 
ing to ring off threw down COD, the 
clearing-out drop at A. Thereupon A 
challenged the line, and if no further 
connection was wanted over the trunk 
line she withdrew the plug. That act 
opened the battery circuit of the magnetic 
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dered it up? But the order wire was al- 
ready too busy, and it was not at all 
advisable to use it for disconnecting. So 
they put in a mechanical signal MS, in 
Fig. 4, arranged with a grid, so that when 
it was normal a black face was exposed; 
when actuated, a white face was shown, 
which was easily visual. To actuate this 
signal, it was necessary to use the trunk 
for that purpose. To use the trunk, it 
was necessary to make an arrangement 
that would permit the talking current and 
the actuating current to pass over the line 
at the same time. This was accomplished 
by tapping the middle points of the line 
side of the repeating coils, so that the 
current entering at the middle point of 
the coils neutralized the repeating coil 
core, as far as the actuating current was 
concerned. At the B end the middle tap 
was connected to the magnetic signal, 
thence to ground. At the A end the mul- 
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signal, operating the magnetic disconnect 
signal, and B pulled down the connection 
immediately after A. This is the principle 
of trunk work to this day, except a few 
additional things made possible by the 
common battery. ‘This disconnect signa] 
reduces the chances of ringing back sub- 
scribers to a minimum, place the trunk in 
a position for immediate use, and thereby 
reduces the number of trunks to a con- 
siderable degree. 

On the whole, the series grounded sys- 
tem served as the most important link 
between the earliest practice and the very 
latest. For several years the weakness of 
the system was generally known to both 
engineers and operators, and the adoption 
of what is called the self-restoring drop 
system did not satisfy the demands, so 
that the companies worked the series sys- 
tem to the last ditch waiting for the com- 
mon battery developments, which had been 
so long promised. But the self-restoring 
drop system served a fairly great purpose, 
and will be taken up as the next link in 
the chain of telephonic development. 
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An Interesting Radioactive Experi- 
ment on Cast Iron. 

In a note published in the Journal of 
the Franklin Institute, for April, Mr. 
Alexander E. Outerbridge, Jr., calls at- 
tention to the following interesting ex- 
periment made by Messrs. Williams, 


Brown & Earle, of Philadelphia, with radi- 
um bromide of high activity, imported 
This shows that emanations 


from Paris. 


ELECTRICAL REVIEW 


A New Mercury Vapor Lamp. 


A new type of mercury vapor lamp has" 


been brought out in England by Messrs. 
C. O. Bastian and A. E. Salisbury. The 
former has been working for some time 
on lamps of this type, and has at length 
evolved one which possesses several feat- 
ures of novelty. ‘This is described in the 
London Electrician, from which the draw- 
ing and following description are taken. 


AN INTERESTING RADIOACTIVE EXPERIMENT ON CAST IRON. 


from this element will penetrate cast iron 
readily. 

In the half-tone illustration herewith, 
bwo pieces of a cast-iron test bar was 
cut to a thickness of one-sixteenth of 
an inch. One of these pieces was left in 
its normal condition, and the other con- 
siderably expanded. They were laid upon 
a strip of lead (a metal which is almost 
impermeable to the emanations from radi- 
um) cut to a sort of dumb-bell shape. A 
tube containing 100 milligrammes of radi- 
um of 10,000 activity was placed cen- 
trally, by measurement, four inches above 
the pieces of cast iron. A wedge-shaped 
piece of steel of the same thickness was 


placed close to the cast-iron pieces for — 


comparison, steel being less permeable to 


these emanations than cast iron. After 
an exposure of thirty-eight hours, the 
negative which was placed beneath these 
objects was developed and a print made 
therefrom. 

Several curious and interesting phe- 
momena may be noticed. The rays passed 
through both pieces of cast iron, but were 
intercepted by the lead strip, making a 
distinct image of the lead strip under- 
neath the cast iron. 

The central portion of the lead exposed 
to the rays between the two pieces of cast 
iron appears narrower than the portion 
seen through the cast iron, and looks more 
like a round rod than a flat strip. Also, 
penumbras show around the edges of the 
cast iron and steel indicating that the 
rays are, in some degree, deflected around 
the edges. 


This drawing shows the lamp in its nor- 
mal position. E is a spun copper bell- 
shaped cover which protects the internal 
mechanism from wet, and provides a 
means for suspending the lamp and fixing 
the tubes and other devices. G is an ordi- 
nary glass globe. As shown in the illus- 
tration, the lamp is not at work and it will 
be observed that the mercury in the tube 
T connects together the two wires sealed 
into the glass. Fixed to one end of the 
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glass tube is an iron plunger C which 
acts as a core to the electromagnet M. 
Now, it is obvious that if the switch were 
closed with merely the column of mercury 
in the circuit the only result would be to 
blow the fuse, and therefore the resistance 
R, the electromagnet M, the carbon fila- 
ment lamp L and the mercury in the tube 
T are all connected in series. On closing 
the switch, the core C is drawn up by the 
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electromagnet, T being pivoted at P, and 
the continuity of the mercury being 
broken, an arc is formed. It will thus be 
seen that the tilting of the tube is effected 
automatically instead of by hand, as in 
other forms. But the mere tilting is not 
sufficient to effect all that is necessary, 
for the resistance R has to be short-cir- 
cuited, and this, again, is brought about 
automatically. To fill the left-hand bulb 
of the tube with mercury merely by tilting 
would be inexpedient, as the tube would 
have to be brought into a position approxi- 
mating the vertical. Happily, the press- 
ure of the mercury vapor set up by the 
arc forces the mercury up into this bulb, 
and thus cuts out the auxiliary resistance. 
All these operations occupy but a fraction 
of a second, and there is no “time-lag” in 
the starting of the lamp. 

A more or less successful attempt to 
overcome the absence of red rays has been 
made by fixing the carbon filament lamp 
I, just above the mercury tube. This lamp 
is under-run and its radiation is conse- 
quently rich in the required red rays. 

The patentees claim an efficiency of two 
and one-half candle-power per watt when 
the carbon auxiliary is not used, and 
1 to 1.5 candle-power per watt when the 
latter is used. Each lamp requires from 
forty to sixty volts and 0.65 of an ampere, 
and the candle-power is said to be eighty. 
Lamps have been run both continuously 
and intermittently for over 1,500 hours, 
and the inventors believe that the average 
life will be about 3,000 hours. Although 
they hope that there will be a demand for 
the lamps for indoor lighting, the princi- 
pal object is to provide an electric lamp 
for side street lighting which will com- 
pete successfully with incandescent gas 


lighting. 


An Electric Railway from Rome to 
Naples. 

A route has been surveyed for an elec- 
tric railway from Rome to Naples. This 
route runs from Rome across the Pontine 
marshes to Terracina, and thence to For- 
mio, and finally to Naples. Energy will 
be derived entirely from water power, 
mainly from the Tiber and the Volturo 
rivers, the latter river almost bisecting the 
line, and being capable of supplying the 
greater part. 


Railways in Mexico. 
The Mexican department of public com- 
munications and works has issued a com- 
plete and detailed statement of all the 


railways—steam, electric and animal trac- 


tion—existing in Mexico at the close of 
last year. The total amounted to 16,113 
kilometres, equivalent to 10,007 miles. Of 
this total, 15,953 kilometres are operated 
by steam only, and 12.75 kilometres elec- 
trically. There is also a group of 241 
kilometres which is operated by steam, 
electricity and animals. 
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SINGLE VERSUS MULTIPHASE GENERA- 
TORS IN ALTERNATING-CURRENT 
RAILWAY WORK. 

BY W. A. BLANCK. 


The present great interest in the de- 
velopment of alternating-current railways 
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ley wire, while the other side and the 
‘transformer case are tied to the rail. The 
power-house is located at the centre of 
the line, which is divided into sections 
as the case may determine. These sec- 
tions are separated by suitable insulators, 
and arrangements are provided for read- 
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Fig. 1.—SINGLE VERSUS MULTIPHASE GENERATORS IN ALTERNATING-CURRENT RAILWAY WORK. 


makes most timely some considerations as 
to the selection of the generators deliver- 
ing the energy to the system, particularly 
the choice between single and multiphase 
machines. 

If the road to be equipped with the 
alternating-current system takes its cur- 
rent from a power-house in which poly- 
phase apparatus is already installed, it 
would be natural to supply the various 
sections of the line from the different 
phases of the generators. However, in 
case of an entirely new installation the 
use of single-phase generators may be 
more advantageous, notwithstanding the 
greater cost of the single-phase as com- 
pared to the multiphase generator of equal 
capacity, some of the relative merits of 


the two systems will now be considered. 


For the purpose of discussion, three 
typical cases have been chosen, shown by 
diagrams 1, 2 and 3. In each case 20,000- 
volt generators are assumed to feed di- 
rectly in to the high-tension bus-bars, thus 
simplifying the diagrams by the omission 
of the step-up transformers. High-ten- 
sion switches connect the bus-bars to the 


ily connecting them by jumpers in case 
of emergency. A simplification of these 
cases is also shown in corresponding dia- 
grams designated A, which is accom- 
plished by using the rai] as a common re- 
turn for both primary and secondary cir- 
cuits. It will be noted that in case this 
is done with the three-phase generators, 
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ing in the expense of high-tension switch- 
es as well as the saving of fifty per cent 
in transmission line copper and insulators. 
It will be noted, however, that this ar- 
rangement subjects the transmission sys- 
tem and transformers to the full static 
strain of the impressed voltage. This will 
call for somewhat greater care in insu- 
lation of the transformers and will con- 
tinuously subject the insulators of the 
transmission line to a higher strain. 
The decreased number of insulators 
with the corresponding decrease in points 


_ at which failure can occur, however, tends 


to counterbalance the somewhat more 
rigorous requirements. 

Should it transpire that one line is 
grounded in case 1, the system can still 
be operated until such time as repairs can 
be made, while in case 1 A such a failure 
would necessitate the shutting down of 
that particular transmission line. This 
condition, however, is exactly analogous 
to that of a three-phase system now so 
generally operated with a grounded neu- 
tral. 
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34,000 volts must be delivered to the bus- 


-bars in order to maintain 20,000 volts be- 


tween the transmission line and the 
grounded neutral. 

In case 1, using a single-phase system, 
it is necessary to install double-pole 
switches on the transmission line both in 
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transmission lines leading to the stated 
substations. In the substations are in- 
stalled the step-down transformers with 
primaries connected to the transmission 
line by high-tension switches. Single- 
pole switches are inserted between one side 
of the 3,000-volt secondaries and the trol- 


WORK. 

the power-house and substation. Normally 
the static strain between the transmission 
line and ground will be half of the im- 
pressed voltage. In case 1 A with a single 
transmission line, it is only necessary to 
use single-pole switches in all primary cir- 
cuits, thus effecting a very material sav- 
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When the system depicted in Fig. 1 is 
in normal operation, the adjacent sections 
are at the same potential and the section 
insulators are subjected to no strain what- 
soever, while if one section is shut down 
the insulator will have to withstand the 
full trolley potential of 3,000 volts. 

Should any one section of the trans- 
mission line or any one substation be put 
out of commission, it is possible by use 
of the jumpers mentioned above to feed 
the disabled trolley section from each of 
the adjacent sections, thus maintaining 
service without excessive drop. 

A very important feature in the opera- 
tion of this system is the fact that the full 
generator capacity is available at any 
point on the system, thus making it possi- 
ble to take care of any unbalance in the 
distribution of the load, due to the con- 
gestion of traffic at any point of the sys- 
tem. 

In case 2 the use of two-phase gener- 
ators is considered. This will be most ad- 
vantageous when applied to a system con- 
sisting of a single line with the power- 
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house located at the centre. Current will 
be supplied to one end of the system from 
one phase of the generators, while the sec- 
ond phase feeds the other end. 

In comparing the cases 2 and 2 A the 
conditions are exactly similar to 1 and 
1 A so far as the saving in switches, cop- 
per and insulators and the static strains 
are concerned. 

However, a noticeable difference exists 
so far as operation is concerned. Since 
the adjacent sections are fed by different 
phases, the section insulator must stand 
4,200 volts when in normal operation. 
In case one section of the transmitting 
system is disabled, current can be supplied 
by means of jumpers only from the adja- 
cent sections supplied by the same phase, 
which will result in double the drop due 
to similar occurrence in case 1. 

Since the section of the system fed by 
the different phases will be entirely sep- 
arated, this arrangement does not pro- 
vide for an unbalance in load so well as 
in case 1. In fact, only fifty per cent of 
the generator capacity is available on 
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either section, a point of considerable im- 
portance in practical operation. 

In case 3 the application of three-phase 
generators to the single-phase system is 
considered. This arrangement is best 
adapted to a railroad system consisting 
of main line and branch, with the power- 
house located at the junction, since it 
will then be possible to feed the section 
without overlapping the transmission 
lines. Again, similar relations hold be- 
tween 3 and 3 A as between 1 and 1 A, 
so far as the saving in switches, copper 
and insulators and the static strains are 
concerned. 

The insulators, separating sections fed 
by different phases, have to withstand 
5,200 volts as compared with the 4,200 
volts in case 2. The same limitation in 
feeding any section of the trolley from its 
adjacent section in case of disabled trans- 
mission line holds as in case 2. So far as 
available generator capacity for any sec- 
tion is concerned the two cases are mate- 
rially different. Tn case 3, due to the 
delta connection, it is possible to utilize 
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sixty-six per cent of the generator capac- 
ity in any section, whereas in case 3 A 
with the star-connection only thirty-three 
per cent of the generator capacity is avail- 
able on any one section. 

It is evident that on account of the high 
potentials, section insulators must be of 
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2 and 3 it would not be permissible to 
short-circuit two sections fed by different 
phases, which leaves the latter cases sub- 
ject to the difficulties above mentioned. 
A metallic circuit telephone system in- 
stalled on the same poles as the grounded 
high-tension line will be subjected to 
higher static strain and greater inductive 


considerably greater length than those now 
used on the low-voltage trolleys, approxi- 
mately from four to six feet in length. 
This will have a very appreciable effect on 
the lights when the car passes the section 
insulator, as well as presenting the diff- 
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culty in starting which would arise should 
the car come to rest under the insulator. 
Moreover, the arcing due to the interrup- 


tion of the current on the high-voltage: 


trolley is apt to prove serious. 
All of these difficulties can be overcome 
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action than in the case of the ordinary 
transmission line. The effect of induc- 
tion can be overcome by frequent trans- 
position of the telephone wires. To guard 
against shocks due to static strains, care 
must be taken to provide perfect insula- 
tion for the telephone instruments, as 
well as for the person using the telephone. 
From the foregoing discussion, it ap- 
pears that it will be entirely possible to 
use two and three-phase generators now 
installed to furnish power for single- 
phase systems, but that the difference in 
potential between sections and the small 
generator capacity available on any sec- 
tion are serious obstacles to the satisfac- 
tory operation with this arrangement. 
Where entirely new apparatus is to be 
installed, it is undoubtedly better to use 
single-phase generators. Their first cost 
is somewhat greater, but the svstem is far 
more flexible in its ability to handle un- 
balanced load conditions, and with the 
double-bow trolley gives perfectly contin- 
uous service over section insulators. 
While the suggestion to use rail as com- 
mon return for both high-tension and trol- 
ley circuits is a radical departure from 
current practice, it does not involve great- 
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in case 1 by the use of two trolley bows, 
one mounted over each truck of the car. 

Since these will more than span the sec- 
tion insulator, the current will not be in- 
terrupted, thus materially improving the 
operation of the system. 

This arrangement with the two bows 
can only be applied in case 1, as in cases 


er risks for personal injury or the con- 
tinuity of the service than in the ordinary 
three-phase system with grounded neutral. 

The immense advantages of simplifica- 
tion and decrease in the expense of the 
transmission system most imperatively be- 
speak for this feature most careful con- 
sideration. 
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PREPARATION OF MATERIALS FOR 
STANDARD CELLS AND THEIR 
CONSTRUCTION. ' 


BY HENRY S. CARHART AND GEORGE A. 
HULETT. 


In the preparation of standard cells 
the chemical side of the problem has hith- 
erto reccived too little attention. The at- 
tempt to obtain more concordant results 
by giving more attention to the purity 
of the materials used has led us to inves- 
tigate the mercurous sulphate, which 
serves as the depolarizer. The essential 
results so far obtained will be included in 
this paper, though the work is not yet 
completed. We will first describe our 
method of preparing the other materials. 

MERCURY. 

The mercury was first shaken with a 
nitric acid solution of NgNO, using sep- 
arating funnels, and was then distilled 
several times in a vacuum. It is easier 
to prepare mercury in a high state of 
purity than the other materials. 


CADMIUM SULPHATE. 


The chemically pure commercial salt 
was dissolved at room temperature in its 
own weight of distilled water with the 
aid of a motor-driven stirrer. If it was 
found to be acid to congo red, it was 
shaken with cadmium oxide, then filtered, 
and the clear solution was placed in a 
large crystallizing dish in a room as free 
from dust as possible. The crystallization 
is a slow process, but, if carried out as in- 
dicated, it will yield perfectly transparent 
crystals. After about two-thirds of the 
liquid has evaporated, the mother liquor 
is poured off and only the clear crystals 
are taken; those that are white or colored 
are redissolved, the solution added to the 
mother liquor, and the whole is then fil- 
tered and left to crystallize. 

In working up about five kilogrammes 
of CdSO,8/3H,0, the final 100 cubic 
centimetres of mother liquor contained 
only the merest trace of zinc; and the 
zinc, which was the chief impurity to be 
feared, would be in this last mother 
liquor, since zinc sulphate is not iso- 
morphous with cadmium sulphate. 

The above result indicates that the 
best chemically pure cadmium sulphate to 
be had in the market is practically free 
from zinc. 

The method of slow crystallization 
yields exceptionally clear homogeneous 
crystals; and these crystals dried on filter 
paper were used in all our work. 


1A paper read at the fifth general meeting of the 
American Electrochemical Society at Washington, D. C., 
April 7, 8 and 9, 1994. A preliminary account of an in- 
vestigation carried out with the aid of a grant from the 
Flizabeth Thompson Science Fund. The authors desire 
n EDER their indebtedness to the trustees of this 
und, 
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In making a solution of the cadmium 
sulphate crystals, the difficulty of a very 
slow rate of solution is encountered. To 
avoid the formation of another hydrate 
the solution must not be heated above 
forty degrees. The weighed crystals are 
brought into an Erlenmeyer flask and 
covered with three-fourths their weight 
of distilled water. A Schultz stirrer 
(Ber. d. d. Chem. Ges., 1896, 2883) is 
driven by a motor so as to cause the water 
to circulate just over the crystals for a 
half day or 60, preferably in a bath at 
twenty-five degrees, controlled by a ther- 
mostat. It is best to provide the Schultz 
stirrer with metal bearings, since glass 
is liable to abrade. A saturated solution 
can be made in this way with certainty ; 
some of the crystals will be left and the 
supernatant solution will be perfectly 
clear, and will remain so indefinitely. 
We have found it entirely unnecessary 
and undesirable to treat the solution as 
above prepared with cadmium oxide and 
mercurous sulphate, as has often been 
advised. 

CADMIUM AMALGAM. 

A large crystallizing dish is nearly 
filled with a cadmium sulphate solution, 
nearly saturated and slightly acid with 
H,SO, In a small low crystallizing 
dish is placed a weighed quantity of pure 
mercury and the whole is immersed in 
the cadmium sulphate solution, the mer- 
cury to serve as the cathode. Connection 
is made with it by means of a glass-pro- 
tected platinum wire. The anode con- 
sists of pure cadmium, also placed in a 
small erystallizing dish to catch the dust 
coming from the disintegration of the 
cadmium. The fall of potential from 
anode to cathode should not exceed 0.3 
volt; an ammeter is used to keep a rough 
account of the quantity of electricity 
which flows until something more than 
the necessary amount of cadmium has 
been deposited. The crystallizing dish, 
with the amalgam and some of the solu- 
tion, is then removed and is warmed over 
a water bath till the amalgam melts un- 
der the cadmium sulphate solution. 
When cool it forms a beautiful crystalline 
button, free from oxide and dust. It 
may be washed, dried on filter paper, and 
weighed. ‘The necessary amount of mer- 
cury to make a 12.5 per cent cadmium 
amalgam may finally be added. It should 
then be again melted under the cadmium 
sulphate solution and stirred to ensure 
homogeneity. It will keep indefinitely. 

MERCUROUS SULPHATE. 

Recently, both in this country and in 
Europe, variations in the electromotive 
force of standard cells have been traced 
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to the influence of the mercurous sulphate. 
But little attention appears to have been 
given to the problem of working out a 
standard method of preparing this de- 
polarizer. 

Mercurous sulphate can be made by 
the action of H,SO, on mercury, and the 
two evidently react at all temperatures 
and concentrations;! but the reaction is 
very slow unless the acid is concentrated 
and the temperature is raised to about 
300 degrees. Then the product carries 
with it sulphuric acid, which is difficult to 
remove. 

Mercurous sulphate, on account of its 
slight solubility, can be readily prepared 
by precipitation from aqueous solutions. 
If we bring together solutions of mer- 
curous nitrate and any sulphate, a white 
precipitate separates; and if the solutions 
are dilute and hot, and the one is added 
to the other slowly, the mercurous sul- 
phate is beautifully crystalline. If this 
sulphate is washed with water, it turns 
yellow as soon as the acid has been washed 
out. Hydrolysis takes place and the re- 
sulting solid, according to Gouy (Comptes 
Rendus, 130, 1,399), is (Hg,OHg.SO, 
H,O). This hydrolyzed product affects 
very markedly the electromotive force of 
the cell, as we shall show later, and its 
presence is to be avoided. 

'Gouy, in the paper referred to, finds that 
a concentration of one gramme molecule 
of HSO, in 1,000 litres of water (or 
N/500) does not hydrolyze mercurous 
sulphate. We have found that a much 
more dilute solution will not hydrolyze 
the salt. A concentration HSO, in 
1,900 litres does not change the color of 
the salt at twenty-five degrees; while 
H,SO, in 2.000 litres does produce a dis- 
tinct yellow primrose tint. The higher 
the temperature the greater the concen- 
tration required to prevent hydrolysis. 
At ordinary room temperatures the salt 
may then be washed with HSO, in 
2,000 litres. After the mother liquor has 
been removed by this washing, the process 
may be completed by washing five or six 
times with saturated cadmium sulphate 
solution, exhausting each time by a filter 
pump. This removes the last trace of 
acid, while the sulphate itself prevents 
hydrolysis. The last washing leaves the 
salt moist with saturated cadmium solu- 
tion and ready to be made into a paste for 
setting up a cadmium cell. If the mer- 
curous sulphate is to be used in a Clark 
cell, the final washings will be with con- 
centrated zinc sulphate solution. 

Since a small quantity of the salt will 
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make a number of cells, we wash in a 
Gooch crucible of some twenty-five cubic 
centimetres capacity with a tiny filter 
paper covering the perforated bottom. It 
is attached to a Bunsen filter flask and a 
filter pump. By this method the washing 
can be done in a few minutes. Only about 
three cubic centimetres of the cadmium 
sulphate or zinc sulphate solution are 
needed for each of the five or six wash- 
ings. 

Sunlight affects mercurous sulphate, 
turning it black if the exposure is long 
enough; and this black product gives in 
the cadmium cell a decidedly higher elec- 
tromotive force than the white salt. So 
the mercurous sulphate which we have 
prepared by the different methods has 
been washed with N/1OH,SO, and has 
then been kept under the same acid solu- 
tion in contact with mercury and in a dark 
room. With these precautions it appears 
to keep indefinitely. 

In order to study the various prepara- 
tions of mercurous sulphate from the 
point of view of their use as a depolarizer 
we have compared them with one, taken 
arbitrarily, as a standard. For this com- 
parison we have used a large cell of H- 
form containing pure mercury in both 
legs and filled with N/10H.SO,. The 
mercury in one leg was covered with the 
reference mercurous sulphate, and in the 
other with the particular preparation to 
be tested. Preliminary experiments 
showed that when both legs contained 
the same preparation, the cell had no 
measurable electromotive force. The ex- 
perimental concentration cell and a Wes- 
ton cell were kept in a bath at twenty-five 
degrees, and the temperature did not vary 
more than 1/50 degree. The concentra- 
tion cell was connected in series with the 
Weston, and a difference of electromotive 
force introduced by the concentration cell 
could easily be measured to 0.000005 volt. 

It was easily shown that preparations 
of mercurous sulphate, made by well- 
known firms, when tested as above, dif- 
fered by as much ag one millivolt, and 
that our own preparations, made by dif- 
ferent methods, did not agree. For ex- 
ample, the sample prepared by bringing 
together HgNO,; — H,SO, gave 0.145 
millivolt higher electromotive force than 
the standard preparation; and that made 
from HgNO, — CdsSQ, gave 0.206 milli- 
volt. In fact, it was found that there was 
a noticeable difference between two sam- 
ples of mercurous sulphate made from the 
same reagents, the only difference in the 
preparation being that in one A was 
dropped into B, while in the other B was 
dropped into A. 
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‘These results suggested that perhaps 
HeSO, might carry isomorphously a 
small quantity of HgNo, since both of 
these salts crystallize in similar forms in 
the monoclinic system, and there is evi- 
dence that mercurous nitrate is Hg, 
(NOs), in solution. We have been able 
to detect the nitrate in commercial prepa- 
rations and in some of those made by our- 
selves from HgNO, Tests made by 
means of the concentration cell show that 
a trace of HyNo, added to the standard 
preparation increases in a marked degree 
the electromotive force. 

The following method has, therefore, 
been devised to secure Hg,SQ, free from 
the nitrate. We wished to use only mer- 
cury and sulphuric acid; to secure at the 
same time a sufficiently rapid reaction 
without the use of strong acid, we have 
employed an electric current. In a flat- 
bottomed beaker or deep crystallizing 
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Fic. 1.—H-Forsm or CELL, Reapy To BE 
FILLED. 

dish ig placed mercury a centimetre or so 
deep. This is covered with dilute sulphuric 
acid (one to six) to the depth of some 
ten centimetres. A platinum wire, pro- 
tected, except at its end, by a glass tube, 
makes contact with the mercury, which 
serves as the anode; the cathode is a 
piece of sheet platinum in the H,SO, 
solution. A current of about 0.3 ampere 
is passed from the mercury into the solu- 
tion; crystalline mercurous sulphate at 
once begins to separate on the surface of 
the mercury. A stirrer, consisting of a 
glass rod, bent at right angles at the bot- 
tom, must be used to keep the mercury 
surface exposed. The foot of the stirrer 
passes close to the mercury and must be 
driven rapidly by a motor. 

About 2.8 grammes an hour can be pre- 
pared in this way. The sulphate should 
be protected from the light. By means 
of a separatory funnel the excess of mer- 
cury may be readily removed from below, 
leaving the sulphate with more or less 
finely divided mercury mixed with it. 
The preparation is often somewhat gray 
on account of the presence of mercury in 
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a state of fine division. This mercury is 
a distinct advantage, because it ensures 
the absence of the mercuric salt. This 
method, which is original with one of us 
and new, so far as we know, gives what 
we are strongly disposed to recommend 
as a standard preparation of mercurous 
sulphate. It gives a lower electromotive 
force with mercury than any preparation 
obtained from HgNO; and H,SQ, or 
a sulphate. Samples made at different 
times and with different materials show 
an exceedingly close agreement. 

It may be inadvisable to add the pre- 
caution that the sulphate formed during 
the first few hours should be rejected 
unless one is sure of the purity of the 
mercury. After the electrolysis has pro- 
ceeded for some time, the solubility of 
the mercurous sulphate is put in evidence 
by the appearance of mercury on the 
platinum cathode. 


CONSTRUCTION OF THE CADMIUM CELL. 


The H-form ^f cell is the most con- 
venient to fill; and the method, introduced 
by one of us, of sealing the cell with small 
blast flames we have made so simple that 
the two legs may be hermetically sealed 
at the top without the least danger of 
affecting the contents of the element. 

The glass parts can be readily made 
by any one possessing a little skill in glass- 


_ blowing. Fig. 1 shows the cell (half the 


actual size) ready to be filled. ‘The tubing 
is drawn out and contracted at a so as to 
leave the diameter about six millimetres 
and with thin walls at this point. Frag- 
ments of the cadmium amalgam may be 
introduced into the clean dry cell, and may 
then be melted by dipping the leg of the 
cell into hot water; or the amalgam may 
be melted under cadmium sulphate solu- 
tion, and may then be introduced in the 
liquid form by means of a small tube, 
slightly contracted at the end, and of a 
diameter that will allow it to pass freely 
through the neck a. This tube is used as 
a pipette; it permits the melted amalgam 
to be introduced rapidly and without 
splashing. The mercury, the thin paste 
and the concentrated cadmium sulphate 
solution may be introduced in the same 
manner. An alternative method is to in- 
troduce the materials through little fun- 
nels made out of small test tubes. The 
funnels must pass through the neck a 
of the cell and must reach well down 
toward the bottom. 

The electrolytic mercurous sulphate, 
which has stood with mercury under dilute 
sulphuric acid, is brought into a Gooch 
crucible, avoiding free mercury, which in- 
terferes with the filtering; it is then 
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washed first with sulphuric acid (made 
by adding 0.5 cubic centimetre concen- 
trated H.SO,, density 1.84 to a litre 
of water), and then with concentrated 
cadmium sulphate solution, as described 
above. It is better to reject the top layer, 
which may be slightly darkened. The 
paste is next made in a clean agate mortar 
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ed in racks holding ten cells each for 
convenience in placing them in a large 
sixty-litre kerosene oil bath. The tem- 
perature of the bath was automatically 
regulated and the oil was thoroughly 
stirred by a motor-driven stirrer; the 
variation of temperature was not more 
than one-tenth of a degree at any time. 
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l TABLE OF RESULTS 
by grinding together crystals of CASO, 
8/3H,0, and a little mercury, and then 
mixing in about three volumes of the 
mercurous sulphate and enough saturated 
cadmium sulphate solution to make a thin 
paste. After the mercury and the paste 
have been introduced into the positive 
side of the cell, both legs are filled up to 
the cross tube with the dry clean crystals 
of CdS0,8/31L,0. Enough of the satu- 
rated cadmium sulphate solution is finally 
added to fill the cell to the top of the 
cross tube. The sealing-off is readily done 
by means of two small horizontal blast 
flames, three centimetres long, directed in 
a line toward each other and just meet- 
ing. The narrow part a of the cell is 
brought between the impinging flames, the 
glass quickly softens, and the top part 
is drawn off. There is no noticeable heat- 
ing of the contents of the cell; but it may 
be advisable, before one has acquired the 
proper skill, to protect the cell by an 
asbestos disc fitted to the tube below the 
point a. The disc is not necessary if the 
cell is made like the one shown in Fig. 1. 
A cell sealed in this way contains nothing 
except the materials of the voltaic com- 
bination. It can not leak and can be im- 
mersed in Kerosene without danger of the 
oil getting inside. A perfect seal has al- 
ways been a most difficult thing to se- 
cure. 

All the cells above tabulated were filled 
and sealed as described. The dates on 
which they were set up are contained in 
the second column; they are numbered 
in groups of ten, because they are mount- 
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It remained practically constant for days 
at a time. 

The cells were compared by means of a 
Feussner direct-reading potentiometer, 
made by Otto Wolff, of Berlin. The com- 
parisons can be made rapidly and with 
certainty to the fifth decimal place. 

It will be noticed that B1 to B10 are 
relatively old cells that had settled down 
to a constant value; thew were assumed 
not to vary more than 0.00001 volt when 
kept at a fixed temperature. BY was taken 
each time for setling the potentiometer 
at 1.01936, which is the electromotive 
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formation available at the time, and they 
must agree closely with the cells used 
for determining the Clark fifteen degrees 
cadinium twenty degrees ratio of 1.40670. 

D1 to D4 were the first cells made in 
which the electrolytic mercurous sulphate 
was used. They'were put up December 22, 
1903; and, while they were not put into 
the constant temperature bath till Janu- 
ary 5, 1904, they showed from the first 
a large and constant difference from B7. 


= Previous to January 6 their value relative 


to BY had not changed perceptibly; the 
table shows their behavior since January 
6. These cells do not appear to have 
changed since they were set up by more 
than one part in a 100,000, and the agree- 
ment among themselves is exceptionally 
good. Their electromotive force is about 
twenty-eight parts in 100,000 lower than 
B6 to B10. l 

The next series made with the elec- 
trolytic mercurous sulphate was set up 
February 15, 1904. The materials used 
were different from those used in the con- 
struction of D1 to D4, but they were pre- 
pared as already described. The cells 
composing the F series were put into the 
bath and compared within six hours after 
they were set up. The table shows their 
history for the first twelve days. The 
very small variations which they exhibit 
may be more apparent than real, because 
they may be due in part, at least, to small 
variations in the reference cell B7. 

It will be noticed that the cells of this 
F series are identical with D1 to D4, and 
that their apparent electromotive force is 
1.01908 international volts at 21.1 volts. 

Cells D5 to D10 were made with mer- 


Fig. 2.—CURVES SHOWING THE BEHAVIOR OF CELLS ON TEST, 


force obtained for the cadmium cell at 
21.1 degrees by assuming the Clark at 
fifteen degrees as 1.434 international volts, 
and the ratio of Clark at fifteen degrees 
to cadmium at twenty degrees as 1.40670.4 
These cells, B1 to B10, were set up in 
accordance with the most approved in- 
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curous sulphate prepared by adding a so- 
lution of mercurous nitrate to a cadmium 
sulphate solution; it was the same sample 
which gave in our test cell an electromo- 
tive force 0.206 millivolt greater than 
the standard electrolytic preparation. 
When these cells were first compared, 
immediately after setting up, they were 
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markedly higher than B7, but their elec- 
tromotive force fell rather rapidly at first, 
and very uniformly after they were placed 
in the constant temperature bath. The 
table shows their history from January 
6; the upper curve in Fig. 2 was plotted 
from the data pertaining to D6 from 
January 5 for the first nine days after 
its temperature was maintained constant. 
The contrast between the behavior of this 
cell and that of D1, which is shown 
graphically in the lower curve of Fig. 2, 
is very marked and verv characteristic. 
Professors Jaeger and Lindeck called at- 
tention some time ago to the rapid fall in 
electromotive force shown by some cadmi- 
um cells set up with mercurous sulphate 
obtained from one, at least, of the best 
manufacturers.1 We consider it an ac- 
complishment of considerable value and 
interest to be able to make cells that do 
not require the aging process to reach 
their equilibrium in electromotive force. 
The electrolytic method of preparation 
furnishes us with a mercurous sulphate 
absolutely free from any nitrate, and with 
cells that reach their equilibrium imme- 
diately. This fact, together with the low- 
er value of the electromotive force, com- 
pared with that of cells made by the use 
of mercurous sulphate prepared in any 
other way, points to the purity of the 
electrolytic salt, compared especially with 
that made from the nitrate of mercury. 

The cell marked G1 was set up with 
electrolytic sulphate of mercury, to which 
a trace of mercurous nitrate was added 
and mechanically mixed in the paste. G1 
shows both the time clement and the 
higher electromotive force. 

Cell G2 was made with mercurous sul- 
phate which had been exposed to sunlight 
for six weeks (under N/10H.SO,) and 
which was quite black. The cell has a 
very high electromotive force, showing 
that the salt discolored by sunlight has 
undergone a marked change and needs fur- 
ther investigation. After a cell has been 
set up the discoloration produced by the 
light is probably only superficial and may 
not affect the electromotive force seri- 
ously; but it is better to avoid the dis- 
coloration by excluding the light from 
the cell. 

The mercurous salt used in G3 was 
made from recrystallized mercuric sul- 
phate (HgSO,), which was shaken with 
mercury in dilute sulphuric acid. The 
reduction is brought about by vigorous 
shaking so as to ensure the fine division 
of the mercury and its distribution 
throughout the salt. The electromotive 
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force of this cell is very close to those 
made with the electrolytic sulphate; the 
slight time element indicates a slight im- 
purity. This experience indicates also that 
the high electromotive force of other cells 
is not due to the presence of the mercuric 
salt. 

Cells G4, G5 and G6 were made with 
mercurous sulphate which had been hydro- 
lyzed by shaking with water and mer- 
cury, renewing the water six times, or 
until the conductivity of the solution was 
constant, showing that no further change 
was taking place. These cells have also 
a high electromotive force, and the mer- 
curous sulphate modified in this way pre- 
sents another problem to be worked out. 
Indeed, this preliminary work has opened 
up a large field for chemical investigation, 
which we hope to report on later. 

This paper deals with cadmium cells 
only. We shall proceed immediately to ap- 
ply the same methods and preparations to 
the Clark cell. 
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News from Mexico. 
[From Our Special Correspondent.) 

The famous El Oro mining camp will 
be supplied with power from the great 
electric plant at Necaxa, which is now in 
course of construction by the Mexican 
Light and Power Company, of Mexico 
City. The current supplied by the power 
company will be of high tensity, having a 
voltage of 6,000, but the plan adopted 
will be to have rotary transformers at 
suitable locations. The change from steam 
to clectric power at the mining camp will 
involve heavy purchases of electrical sup- 
plies. Address El Oro Mining and Rail- 
road Company, El Oro, Mexico. 

The Mexico City railroad company, 
which operates an excellent electric street 
car system, is now negotiating with the 
Mexican Light and Power Company for 
the purpose of purchasing power, in which 
event the immense steam plant of the com- 
pany will be discontinued. Address W. W. 
Wheatley, general manager of the Com- 
pania Limitada de Transvias Electricos 
de Mexico, So. Mexico City. 

Electric light will be initiated in the 
town of Tapatitlan in the state of Sonora. 
Address the jafe politico (the mayor). 

An electric light plant will be construct- 
ed in the town of San Miguel, state of 
Jalisco. Exemption from all municipal 
and state taxes has been granted the com- 
pany which will undertake the installa- 
tion. Address the jafe politico. 

The Batavia Plantation Company, of 
Oaxaca, with head office in Milwaukee, 
Wis., president, C. E. Lyman, will install 
an electric plant on its property for trac- 
tion and illumination purposes. 

An electric light plant is needed in San 
Luis Potosi, the capital of the state of 
that name. The governor has called for 
bids. Address Governor Ingeniero Don 


Blas Escontria, San Luis Potosi, Mexico. 
J.B. 


City of Mexico, April 2. 
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Death of Mr. Thomas J. Wilmot. 


Mr. Thomas J. Wilmot, superintendent 
of the Commercial Cable Company’s sta- 
tion at Waterville, Ireland, after an ill- 
ness of some three weeks, died on April 
12. Born in London in September, 1851, 
Mr. Wilmot began his telegraphic service 
with the Electric and International Tele- 
graph Company in 1866. He soon at- 
tracted the attention of Sir William H. 
Preece by his abilities, and this eminent 
engineer manifested a great deal of in- 
terest in the young man. He entered the 
service of the Direct United States Cable 
Company in 1874, and in 1884 he became 
associated with the Commercial Cable 
Company, in the same year being appoint- 
ed superintendent of the Boston office of 
the latter company. He was appointed 
superintendent of the Commercial Cable 
Company’s main cable station at Water- 
ville, Ireland, in 1885, and he held this 
position for nineteen years with credit 
to himself and the company. 

Mr. Wilmot was very well known in 
cable circles, and was an inventor of con- 
siderable note. He perfected a system of 
repeating between submarine cables and 
land lines, but his most notable achieve- 
ment was in the application of an auto- 
matic transmitter to long submarine 
cables. The perfection of this latter sys- 
tem was reached only after the most 
painstaking and long-enduring research 
and experimentation, and it has resulted 
in producing a thoroughly practical in- 
strument which improves the signals and 
increases the speed. 

Mr. Wilmot was a member of the In- 
stitution of Electrical Engineers, the Lon- 
don Society of Arts, the American Asso- - 
ciation for the Advancement of Science, 
and several other societies. That he was 
held in high esteem by members in all 
branches of the service is evidenced by 
the numerous messages of sympathy 
which have been received by his family. 
The following message, which has been 
sent to every office of the Commercial 
Cable Company’s system, evidences the 
esteem in which he was held by the execu- 
tive department: 

“From the general manager to all Com- 
mercial Cable Company stations: Mr. 
Wilmot, superintendent of Waterville 


since 1885, is dead. The company has 
lost a most faithful and efficient servant, 
and every other loyal servant of the com- 
pany has lost a loyal colleague and warm- 
hearted friend. His body is to be in- 
terred at Waterville at noon, Greenwich 
time, on Friday. As a mark of respect 
to his memory, please suspend all circuits 
on Friday from noon, Greenwich time, 
until five minutes after.” 
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TELEGRAPHY IN CIBIRIA. 


THE WAR MAKES IT OF MORE THAN PASS- 
ING INTEREST. 


BY L. LODIAN. 


There are no separate statistical tele- 
graph tables concerning Cibiria issued by 
the Russian postal administration; they 
are all included under the one official head 
of “Pocia.” Russia (including the Asiatic 
dominion) possesses, approximately, 100,- 
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feint, and then concentrate on the enemy’s 
flank at noon to-day”) is easy to transmit, 
being a regular Russian word ; but “7645,” 
followed by scores of other groups of fig- 
ures, is uninteresting and trying to a 
degree. 

There are two lines from Port-Arthur 
to the Baikal, then three to Ipkytck 
(Irkutsk), four to Omek and six to the 
Urals, and (then merging with the Rus- 
sian lines proper) eight to a dozen to the 
capital Peterburg. 
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of the 17-18 April. Still another use to 
make of the telegraph poles, outside the 
village commune house, is to affix thereto 
the long-distance verstage-board with. the 
indicating hand, thus 


| “We To Peterburg 6,471 miles. | 


(In Russia, it is 9,877 verstas). 
The Hughes, Morse and Wheatstone in- 
struments are used thro’out Cibiria, and 
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000 miles of lines, which represent some 
` 300,000 miles of actual wiring done. Some 
20,000,000 messages are sent annually, 
which, to a population of 130,000,000, rep- 
resents but 0.14 of a message per capita. 
Only a few other countries of the globe 
occupy a lower rating: Persia, 0.08 ; India, 
0.03; Brazil, 0.02. Compare this with 
thrifty France, which is one and one-quar- 
ter messages per head (eclipsing even the 
United States, with 1.08); Britain, with 
2.15; the Australian republic, with 2.40, 
and New-Zealand, with the maximum, 
5.05. (New-sy Zealand !) 

Credit due to United States Bureau of 
Statistics for preceding excerpts. 

If there is any body of telegraphers in 
the world having—to use a studiedly- 
moderate expression—a trying time just 
now, it is those Cibirian telerpafigts who 
are receiving and transmitting the war 
despatches to and from Peterburg. The 
Russian war-office does not use the word- 
code for its more important messages; it 
is all cypher, and a tremendous strain on 
the employés who, sweatingly conscious of 
the sort that awaits them if a serious mili- 
tary despatch error should be billed against 
them, are just now undergoing the mental 
strain of their lives. For it is easy to 
imagine the difference between transmit- 
ting code words and cyphers. For in- 
stance: “lazytchik.” (“We make a frontal 
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On ONE SIDE I8 GRAVED (IN RUSSIAN) AZIA; ON THE OTHER, EBPONA (EUROPA. ) 


Installed originally by Danish capital, 
with Skandinavian operators thro’out, the 
trans-Cibirian telegraph has since a dozen 
years reverted entirely to the Russian 
state, and not even a single of the old 
employés is left. 

The method of wiring, offers no differ- 
ence to our own trans-American lines; 
but occasionally, instead of putting up 
verstage or mile-posts to denote distances, 
the authorities have hit upon the simple 
plan of nailing verstage-boards to the poles 
(so many poles going to the versta) ; and, 
in villages, the poles are utilized for re- 
ceiving the statistical boards which are a 
peculiarity of Cibirian communal civics. 
On one will be painted, for instance, as 
follows (in Russian, of course, but I give 
the translation), and placed on the pole 
outside the postal telegraph office: 


This is the village of 
CIPOCTAH 

First settled—May 1763 

Number of men......... 283 

Number of women.......313 


Number of houses 
Date of this census: 17-18 April, 1897 


The census is taken 5-yearly, and is of 
all people in the houses of, say, the night 


occasionally you see the Foy-Bréquet 
(Paris) mechanism. All employés wear 
uniforms, and are graded accorded to chins 
(ranks). Their pay comes out about 60 
pybli (rubli) monthly, but it won’t pur- 
chase what $30 will in America; so the 
slaf telegrapher is about the worst paid in 
the world (unless we except the Turk.or 
Espanol—who doesn’t get paid at all un- 
less he goes on strike). He has to find his 
own uniform, house, fuel and wife; is hos- 
pitable, but not reliable. Is not a 
Christian; calls himself a npabo-clabni, 
—meaning “right-thinker.” They used to 
ask me my religion—‘‘kak bacha bepa ?” 
I would reply, slightly rimingly, “stakan 
chii-ia” (meaning, “cup of tea”), and, as a 
slaf will overlook a lot for a bon-mot, that 
settled the “religious problem,” the hint 
was taken, and in a few minutes his 
jena (wife) would bring in the steaming 
samobar. 

Life among the long-distance line-repair 
men in eastern and central Cibiria has 
many harsh and many pleasant features. 
Having frequently, during travels, come 
across their isolated equipments in the 
ciepa or table-land elevations of the Iab- 
loni and Altai ranges, and been pressed 
to put up with them—(such is human na- 
ture’s craving for a little society )—I have 


many happy reminiscences of the outdoor . 
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life of those who maintain in repair the 
overland Cibirian telegraph lines. 

The little repair companies consist of 
six or eight men, including the leader 
(natchalnik). They leave the far-away 
towns—where they have been wintering— 
about the middle of April. Winter, the 
lines are left to shift for themselves pretty 
much. The climatic conditions are too 
severe to send parties out, and it is only a 
very serious or total break which war- 
rants the administration despatching trou- 
ble-men to the scene—and then only in 
parties of two, who hastily make merely 
the most urgent temporary -or makeshift 
renewals, and beat a speedy retreat. I 
will leave the leader to imagine repairing 
“up aloft” in—40 below zero, amid the 
howling icy-blasts of the Cibirian sub- 
arctic zone. Also have I come across these 
solitary mid-winter repair-men in the 
heart of western Cibiria. There they were, 
half-perished, working in—52 below zero 
centigrade (= —62 fahr.), almost frozen, 
despite their cumbrous and weighty fur- 
skin overcoats, which seriously impede 
their movements. Some of these coats 
weigh a quarter-hundredweight (25-30 
lbs.). 
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Then, to ameliorate conditions some- 
what, they build wood-fires about the site 
where they are working. This temporizes 
appreciably the tenor of those arcticy tor- 
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penetrate here and there the dozen eyelet- 
holes of the laced-up boots, and “nip” with 
frost-bites the thick wool-encased instep. 

But in summer, “the order changeth,” 
and we get a few months of piping-hot, 
torrid weather. May and June are the 
evenest-tempered months. The repair 
parties are sent out with their horses and 
wagons, with tent and provisions; and 
they also count upon some sport to secure 
game. They will have, say, 600 verstas 
of line to cover, and will be at it all sum- 
mer. There is a controlling telegraph en- 
gineer, who is over all the different: par- 
ties, and makes one.single round trip to 
look after the work, He-is called, in the 
vernacular, kontpolep-telerpafict: His pay 
is only 1,000 rubli yearly; so, to. make 
ends mesi he—like our own congressmen 
—goes “on the make.” | 

For mounting the poles, the Tepaiters 
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nados of the great cten (pronounced çtep) 
region. To give you an idea of the “search- 
ing”? character of those Cibirian sizzing 
mid-winter blasts, I will state that it will 


A VIVID VIEW OF TRACK-LAYING ON THE TRANS-CIBIRIAN. 


use the clumsy “contrivance. which evi- 
dently they have borrowed from the 
French—a couple of iron jaws with. teeth, 


weighing about five pounds, apiece, or, 


say, twenty pounds for the entire set. of 
four “jaws.” These have, I believe, never 
been seen in this- country. - -Compare 
them to the three or four-pound-weighing 
light and strong steel thigh-hooks dis- 
simulated under the American country 
trouble-man’s trouser-leg, and you will 
have no two opinions of the best. Imagine 
one of the steel-grip hooks you may 
see being used to lug ice into the shops of 
Manhattan, and the insides of that hook 
jawed with teeth, and you will have a good 
idea of the Cibirian article. This is 
strapped to the boot and leg, and the 
pressure in ascending causes the teeth to 
“bite” almost all round into the pole. It 
is pretty safe, true, but grotesquely ugly 
and inconvenient, because the lineman 
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can not walk in them even the short dis- 
tance from pole to pole, but must remove 
them on each shift, and go thro that re- 
strapping process twenty or thirty times 
a day. 

But in India I noticed the method was 
still simpler. Those lithe Hindu repair- 
men simply walked up the poles like ath- 
letes or monkeys. Planting the palms of 
the feet against the pole, they have only 
to clap their hands against the same to 
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rian Yrepair-men are thro with the day’s 
work by 4 p.m.—by which time one of 
the men has prepared the dinner for all. 
Next follows the tea-drinking, sometimes 
coffee, sweetmeats, cigarettes, and then 
each man has a few hours for himself. 
They turn in by nine, and the first man 
is up by three to prepare the coffee. By 
four all are about, and the sun in those 
latitudes is well up also, beaming from 
mountain to mountain. Those early morn- 


INTERIOR, TRAVELING CHURCH-CAR, TRANS-CIBIRIAN RAILROAD. 


go up more easily than many people 
mount a single flight of stairs. While 
stopping up aloft, they either fasten their 
engirdling back-strap to the pole, and 
throw their whole weight back on the strap 
(in retaining their all-essential foot-cling 
on the pole), and thus have both hands 
free to work with, or they simply throw 
one limb astride the cross-trees, and perch 
thereon till the work is finished. 

Taking all things very easy, the Cibi- 


ings are dry, cool and clear, with a rising 
breeze, and the beautiful panorama and 
mesa foliage on every hand is charmed 
with all the poetry and imagery of dis- 
tant prospects and vast horizons. 

Such the summer life and surround- 
ings of the Cibirian repair-kits in the far, 
far north-east. 

The chief inland telegraphic exchanges 
are those at Omck and Ipkytek (Irkutsk). 
Here the squads work in shifts of twenty- 
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four hours, then forty-eight off. It is not 
to be supposed, however, that they work 
those twenty-four hours right off. They 
are simply at the station from noon of 
one day to noon the next, and always have 
opportunity of both “miking” (idling) 
and napping. 

The chiefs of these bypos (official ex- 
changes) receive about 150 pybli monthly ; 
and the telephone installations now cur- 
rent thro-out Cibiria come also under their 
ken. 

Even in peace times, I found by actual 
experience, the Cibirian telegraph is un- 
satisfactory. Thus, wiring from the Ural 
mountains back to the Russian Pacific 
coast (passport trouble), it took nine days 
to get a prepaid official reply. An express 
train could have carried the message there 
and back in ten days. There are two rates 
—simple and express. If you pay express 
or double rates, your message takes pre- 
cedence over ordinary telegrams, but is 
still preceded (and maybe held up for 
days) by official routine despatches of most- 
ly no consequence. On the great 5,000- 
mile karavan route, it frequently hap- 
pened that an ordinary despatch sent in 
the morning to the next station, thirty 
verstas ahead, to announce my arrival 
(after going over the work) that evening, 
never turned up till two or three days later 
—the wires being surcharged by their 
official use. 

We read in the papers of the “prodi- 
gious” use in the east of the wireless sys- 
tem by a certain London daily, occasion- 
ally some “fifteen hundred” words being 
reported by wireless in one day from a 
news-gathering tug—received at a Chinese 
port, and reforwarded by cable to Europe, 
“thus escaping the Russian and Japanese 
censors.” Rather too prodigious! It is 
possibly true that some fifteen words are 
“caught on to” or half-imagined by the 
“enterprising” correspondent on the China 
mainland; but my own personal knowl- 
edge of the regiona, and of both 
warring parties, enables me to readily 
discern nearly fifteen hundred words of 
inventive “padding” and manufacture in 


_ those essentially “wireless” messages. Of 


course the London daily is stranger to this 
manufacture (of course!). But there— 
our own American “journals” and 
“worlds” can always “beat the world”— 
(and do do so every day)—by purely 
“wireless” messages—which they are too 
modest to announce as such, from “the 
ends of the earth,” and particularly just 
now from the extreme orient. 
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The American Electrochemical Society. 


Fifth General Meeting, Held at Washington, D. C., April 7, 8 and 9. 


HE fifth general meeting of the 
American Electrochemical Society 
was held at Washington, D. C., 
Thursday, Friday and Saturday of last 
week. A meeting of the board of direc- 
tors took place at 9 a. M. on Thursday, 
the general meeting opening at ten o’clock, 
when the society was welcomed to Wash- 
ington by Dr. Charles W. Needham, presi- 
dent of the Columbian University, who 
had courteously offered the use of a hall 
for the meetings. 

The secretary, Mr. C. J. Reed, presented 
his report. This dealt principally with 
the membership of the society and the 
printing and distribution of transactions. 
One hundred and eighty-six new members 
were elected during the year. A number 
have resigned or been dropped during the 
past year and the total membership iš 
now something over 600. 

The report of the treasurer, Dr. P. G. 
Salom, was read by the secretary, and 
showed that the cash balance in the treas- 
ury on March 31, 1904, was $3,737.07. 
The value of the copies of the transactions 
on hand is about $3,000, making the 
total assets of the society approximately 
$7,000. 

A motion by Mr. Carl Hering, that the 
reports of officers be printed in advance 
and distributed at the meetings, was adopt- 
ed. 

President Richards announced that the 
Frenzel prize, which is offered for the best 
paper upon an electrolytic method of re- 
fining precious ores, had not been called 
for and the offer is still open. 

The proposed amendment to the con- 
stitution, which makes the president, vice- 
presidents and managers ineligible for im- 
mediate reelection at the expiration of the 
full term of office, was adopted. 

A motion that three delegates to the In- 
ternational Electrical Congress be appoint- 
ed by the directors was also adopted. These 
delegates will represent the society offi- 
cially at the congress, and will read papers 
prepared for that occasion. Other papers 
will be read by members of the society at 
the joint meeting of the electrochemical 
section of the congress and the society. 
The number of papers to be presented at 
this joint meeting has been limited to 
150, and the list is already nearly com- 
pleted. 

There being no other business matters 
to come before the society, the reading 
and discussion of papers were taken up. 


The first paper was by Dr. F. A. Wolff, 


cell. 


of the Bureau of Standards, Washington. 
This is entitled “Standard Cells.” Dr. 
Wolff gave an historical sketch of legis- 
lation affecting standard cells. Compara- 
tively few countries have taken any action, 
though such action as has been taken has 
been in reference to the Clark cell. The 
author dwelt upon the importance of prop- 
erly defining the standards of current, 
voltage and resistance, but thought it 
would be advisable to limit legislation to 
two of these—voltage and resistance. 
These being accurately defined, the unit 
of current follows from Ohm’s law, and 
there is no disagreement due to a third 
definition. The standard of electromotive 
force, rather than the standard of current, 
was advised, because of the greater ease 
of measuring electromotive forces by 
means of the potentiometer. The ac- 
curacy of reproduction of the standard cell 
is, at the present, greater than the com- 
mercial demand. The time required to 
make a comparison is short, and by the 
use of the potentiometer accurate current 
measurements are possible. On the other 
hand, if a unit of current should be adopt- 
ed, uncertainty in the results of the silver 
voltameter is always involved, and the 
work itself is tedious and delicate. 

Dr. Wolff then made a comparison of 
the Clark and Weston cells. The con- 
stancy of the two is about equal. The 
Clark cell has a higher electromotive force, 
which may be determined more accurately. 
The Weston cell has a temperature coeffi- 
cient about one-thirtieth that of the Clark 
The hysteresis or lag of voltage be- 
hind changes in temperature is, for this 
reason, less, this being a serious difficulty 
in the use of the Clark cell. The mortality 
of the Weston cell is much less than that 
of the Clark cell, and no layer of gas is 
formed at the mercury in this cell. He 
believes the Weston cell is certain to dis- 
place the Clark cell. 

The points to be covered in preparing 
specifications for the Weston cell were then 
considered. Double-distilled mercury is 
good, or it may be prepared electrolytic- 
ally. Zinc may be prepared by electrolysis, 
the resulting powder being sublimated in 
order to remove the platinum. Zinc pres 
pared in this way should contain less 
than one part in one hundred thousand of 
impurities. Cadmium is also easily pre- 
pared by electrolysis. Zine sulphate should 
be prepared from pure zine and pure sul- 
phuric acid. A detailed account was given 
of an electrolytic method for preparing 


pure mercurous sulphate. Two glass ves- 
sels are taken, one small enough to be 
placed within the other, and in each of 
these is placed a layer of pure mercury. 
The two vessels are then filled to a point 
above the edge of the inner vessel with 
pure sulphuric acid. Contact is made by 
means of glass tubes filled with mercury. 
A stirrer, formed of a glass rod driven 
by a small motor, is made to agitate the 
surface of the mercury in the inner vessel, 
this forming the anode of the cell. The 
inner vessel is covered by glass, and the 
whole apparatus protected by a shield 
placed above. Current is passed through, 
and the mercurous sulphate forms in large 
regular crystals. This method is prac- 
tically the same as that devised by Dr. 
Henry S. Carhart, and described by him 
in a paper read at the same meeting. Dr. 
Wolff stated that the saturated Weston 
cell was the only one to be considered for 
a standard, although the unsaturated one 
would be useful for commercial purposes. 
He had watched three unsaturated cells 
for over a year, and found a variation of 
only three parts in one hundred thousand 
in that time. 

The paper by Dr. Henry S. Carhart and 
Dr. George A. Hulett, entitled “Prepara- 
tion of Materials for Standard Cells and 
Their Construction,” was read. This ap- 
pears in full on another page of this issue. 
It describes methods of preparing ma- 
terials and of constructing Weston cells, 
and gives results of many measurements 
upon cells made by the authors. These 
results show remarkable constancy, both in - 
individual cells and in the accuracy with 
which they can be reproduced, the varia- 
tion seldom amounting to more than one 
part in one hundred thousand. 

In the discussion, Mr. Henry Noel Pot- 
ter asked whether any effect should be ex- 
pected from the kind of glass used for the 
retaining-vessel. The glase varies con- 
siderably, and it is possible that the great- 
est difference in the cells made in different 
countries would be found to be due to this. 
This factor has not yet been studied. 

In reply to an enquiry by Dr. Richards, 
as to the means of determining the tem- 
perature of the cells, it was explained that 
a sensitive mercury thermometer was en- 
tirely satisfactory, since the temperature 
had but little effect upon the voltage of 
the cell. | 

To the query of Mr. Carl Hering, as 
to the effect upon the voltage of the cells 
caused by the difference of pressure, it 
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was thought by Dr. Carhart that the good 
agreement between different cells, as in- 
dicated by the tables which accompanied 
this paper, showed that no difficulty need 
be anticipated on this account. He thought 
that the effects which had been observed 
previously were caused by a difference in 
pressure between the two legs of the cell, 
while he had adopted the H-type of cell. 
Moreover, the glass vessels are soft and 
should yield to changes in pressure. Dr. 
Carhart made the point, that the standard 
or saturated cell should be called the Wes- 
ton cell, in order that its inventor might 
receive full credit. This is to distinguish 
it from the commercial or unsaturated 
type, which, at the present time, is often 
known as the Weston cell. 

_ A paper was read by Mr. William Roy 
Mott, on “Single Potentials of the Halo- 
gen Elements.” There are a number of 
points in the ionization theory not in 
harmony with some points observed in the 
study of single potentials, and the im- 
possible solution tensions which have been 
assigned to metals tend to blind one to 
the fact that the actual chemical reaction 
taking place and its free, unbound energy 
are the essential points. ‘The author has 
calculated the single potentials of the halo- 
gen salts of metals, and presented his re- 
sults in tabular form and in curves, show- 
ing the results plotted, with the decom- 
position volts calculated fer dilute aqueous 
solution as ordinates, and the correspond- 
ing single potentials as abscissa. 

Dr. Rudolf Gahl, in discussing the 
paper, thought that the application of 
Nernst’s formula would have been more 
useful, as this is in complete accord with 
the thermodynamics of solution. 

On Thursday evening the society as- 
sembled at the Columbian University to 
hear the presidential address. For the 
purpose of his discussion, Dr. Richards 
divided electrochemistry into three classes, 
and pointed out how progress might be 
made in each class so as to advance the 
entire art. The first division related to 
the investigation and classification of elec- 
trochemical phenomena. Reference was 
made to the most valuable literature on 
this subject, and it was shown that, al- 
though a great deal of work had been 
done, there were large gaps, due to the 
lack of cooperation. The society, by bring- 
ing its members in contact and familiariz- 
ing each with the work of the others. 
should show where gaps exist, and thus 
help to fill them. It was pointed out that 
the experimental data upon the conduct of 
fused salts is imperfect. Calorimetric in- 
vestigations should be made, and a study 
of the deposition of alloys or mixtures of 
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metals—in fact, no other field offers so 
many opportunities for original work. The 


second division of the subject should be- 


the building of a comprehensive electro- 
chemical theory. The speaker thought that 
at the present time we are merely grop- 
ing in the dark. We can not say that the 
theory of disassociation is not true, but 
he thought it very certain that those who 
say it certainly is true are making a mis- 
take. He explained his own conception, 
which is that substances in solution are 
in an abnormal physical state, sometimes 
with combination. ‘This state has many 
resemblances to the gaseous state. He 
said that the electron theory of matter 
propounded by Dr. J. J. Thomson would 
be adopted for electrochemistry if adopted 
by the physicist. , | 
The third division of the address con- 
sidered the applications of electrochemis- 
try to industrial needs. This is impor- 
tant, since practical use adds much in- 
terest to the theoretical investigations. The 
application of electricity to producing ma- 
terials has brought a powerful new weapon 
to the aid of man, and many processes 
heretofore impractical, and others un- 
thought of, are now employed commer- 
cially. As an illustration, he mentioned 
that commercial silicon is now considered 
a rare metal, and commands a correspond- 
ingly high price in the market, while it 
is being made in quantity at Niagara Falls 
hy Mr. F. J. Tone, who is now wondering 
whether anybody would like to purchase 
it by the ton. He pointed out that the 
proper limitations of electrochemical proc- 
esses should be recognized. Thus, elec- 
trolytic production of iron is at present 
far from possible, even in the most ad- 


vantageously situated countries, but the 


higher priced product, steel, is already be- 
ing prepared commercially by electrolysis. 
As electrical energy is expensive, it should 
Le used only where it acts to the greatest 
advantage. Thus, in the electric furnace, 
heating by other means should be adopted 
at all parts of the process where nothing 
would be gained by using electricity, the 
latter being used only in raising the ma- 
terial to the tapping heat. A number of 
metals now comparatively rare and diffi- 
cult to obtain can be prepared electro- 
chemically, and should become of con- 
siderable importance. One of these is calci- 
um, which is abundant everywhere and 
costs nothing excent to produce it. It is 
a powerful pyro-chemical. Other of these 
materials which are valuable are magnesi- 
um and berryllium. The value of electro- 
chemical processes fcr refining metals was 
sketched briefly, as well as methods of 
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preparing compounds, and other industrial 
uses of electrical energy. 

The first paper read on Friday was by 
President Richards, on “The Composition 
and Resolution of Voltages.” The author 
considered the electrolysis of mixtures: of 
metals, and the energy required for de- 
positing alloys. In refining a metal—for 
instance, copper—more metals go into 
solution than are deposited. Assuming, 
then, a constant process in which the elec- 
trolyte does not change, there is more 
energy developed by the dissolution of the 
anode than by the deposition on the cath- 
ode. In other words, refining a metal 
should actually give an electromotive 
force. The case of copper ninety-two per 
cent pure was considered, and, knowing 
the kind and amount of impurities, the 
amount of energy set free in dissolving 
was calculated. This, when divided by 
the useful current, was shown to corre- 
spond to 0.065 volt. By applying this 
method to any mixture, the actual volt- 
age required, either to refine a metal or 
to deposit an alloy, should be computed 
easily. 

In the discussion of this paper, Mr. 
William R. Mott thought that the effects 
of the change in concentration of the over- 
voltage of hydrogen had not been con- 
sidered. : 

Mr. Carl Hering thought that the meth- 
od was based upon theoretical considera- 
tions of the law of the conservation of 
energy, and he did not think that practice 
had shown that the results deduced were 
correct. It was hard to believe, for ex- 
ample, that a lower electromotive force 
would be required to deposit zinc from an 
alloy than would be needed for the zine 
alone. He thought that this excess en- 
ergv—in the case of zinc, at least—would 
be evolved at heat at the anode, due to 
local action, and that the excess volt- 
age, if it existed, would be small and 
masked by other effects, such as resistance. 
He questioned the value of the process, 
on account of the greater influence of 
other factors which had not been consid- 
ered. 

Dr. Rudolf Gahl criticised Dr. Rich- 
ards’s method of computing the voltage, 
as it would indicate a straight-line law 
for the variation in voltage in depositing 
allovs of zine and copper, varying from 
all copper to all zinc. The osmotic the- 
orv had not been considered by Dr. Rich- 
ards, and this theory indicated that the 
curve for electromotive force required to 
deposit an alloy of copper and zinc rises 
very rapidly from pure copper to an alloy 
containing a few per cent of zinc, and 
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then is nearly horizontal until zine alone 
is deposited. 

Mr. C. J. Reed differed from Dr. Gahl 
on this point. His experience has shown 
that the law of variation is practically 
a straight line; and Mr. Lawrence Ad- 
dicks added, that in refining metals, par- 
ticularly copper, the impurities may be 
thrown down without an appreciable in- 
crease in the depositing voltage. Dr. 
Gah] said that his example was for a sim- 
ple case only, and, in practice, neither 
law would be right. 

Replying to the discussion, Dr. Rich- 
ards explained that he assumed a condi- 
tion of equilibrium, and that the energy 
of solution of the impurities must nec- 
essarily be added to the current. His cal- 
culations had not taken into considera- 
tion local action. He believed that the 
greater part of the impurities was dis- 
solved by the current. Although the ex- 
cessive electromotive force of copper is 
small and may be obscured, this should 
not be the case with nickel, where it 
amounts to 0.47 volt. Over-voltages had 
not been considered. 

Mr. C. J. Reed read a paper entitled 
“Molecular Conductivity,” in which he 
criticised the loose use of terms by elec- 
trochemists. His argument was based 
principally upon the so-called “molecular 
conductivity,” a quantity which he held 
did not exist. He quoted from the 
works of a number of well-known authors 
to show that, in each case, the term “con- 
ductance” should have been used. 

This paper provoked considerable dis- 
cussion between those who see some value 
in the theory of dissociation and those 
who do not. A long reply was made to 
Mr. Reed by Dr. E. F. Roeber, who de- 
duced an algebraic expression to show 
that the term “molecular conductivity” 
had a certain definite meaning in the 
dissociation theory. 

Dr. Gahl spoke in much the same 
strain, and others took part, though with- 
out bringing out any new or interesting 
points. Mr. Reed could not see that the 
arguments of the other side affected his 
statements at all. 

Mr. Lawrence Addicks read a paper en- 
titled “The Economic Balance in Elec- 
trolytic Copper Refining.” This was a 
criticism of the paper read by Dr. Wilder 
D. Bancroft at the last meeting of the 
socicty upon electrolytic copper refining. 
In this paper Dr. Bancroft advocated 
higher solution temperatures and the use 
of covers in order to assist in this. Mr. Ad- 
dicks objected to the conclusions reached 
in this paper, on account of the insufficient 
number of conditions considered. The 
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problem was separated into three varia- 
bles—tank resistance, age of electrodes 
and current density. Methods of vary- 
ing these three were considered, and the 
advantages and the disadvantages in- 
volved in each change. In any case, there 
is a great multiplicity of relations which 
can only be solved a pair at a time and 
finally sifted down to the conditions most 
suitable for that particular case. No 
two refineries use just the same cur- 
rent densities and temperatures, as a dif- 
ence in the cost of labor, power and sup- 
plies tips the economic balance to a new 
reading at once. The lowest cost per 
ton will not be the cheapest cost per ton, 
due to the fact that with a current dens- 
ity somewhat greater than that giving 
the lowest cost per ton the output may be 
sufficiently increased to give greater earn- 
ings, in spite of the higher cost per unit. 

A discussion of this paper, submitted 
by Dr. Bancroft, in the author’s absence 
was read by the secretary. Dr. Bancroft 
does not think the method of considering 
a pair of conditions at a time the best, 
and he questions whether Mr. Addicks 
had given all the factors. On the other 
hand, some of those mentioned were rela- 
tively unimportant. He pointed to the 
Anaconda and Great Falls plants, which, 
although in the same section of the coun- 
try, operate under very different condi- 
tions, for no apparent reason. 

In reply, Mr. Addicks thought that 
the difference in practice of the two plants 
mentioned only confirmed his views, and 
he emphasized the fact that he was in 
favor of high-current densities, and only 
vetoed a density too high. 

A paper by Mr. Gustaf M. Westman, 
entitled “Remarks on Professor Joseph 
W. Richards’s Theory of Heat of Neu- 
tralization, as Presented to the Society 
September 19, 1903,” was read by Mr. 
Carl Hering. The author adopted the 
idea of a centrifugal force of the rotary 
movements of the molecules, as effect- 
ing diffusion of the substance in solu- 
tion. Notwithstanding the fact that the 
osmotic pressure set up in this way fol- 
lows the law of gases, neither the solu- 
tion nor any part of it can be considered 
as a gas. Applying this to Dr. Richards’s 
idca should show whether or not his the- 
ory holds good. The author objected to 
a number of the statements made in the 
Dr. Richards’s paper. 

Dr. Carhart, in discussing the paper, 
said that the author bases his conclusions 
on what he states as “facts,” but his 
“facts” are merely extreme speculations. 

Dr. Richards said that he did not un- 
derstand the paper, and thought that 
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some of the statements made in it tended 
to confirm his own position. 

A paper by Dr. Louis A. Parsons: 
entitled “The Energy of Ions,” was read 
by Mr. S. S. Sadtler. In this the author 
took exception to certain statements made 
by Mr. C. J. Reed, and explained his own 
ideas on the subject. 

Mr. Reed, in reply, stated that there 
was nothing in the paper that seemed to 
require an answer. Dr. Parsons was 
merely putting forward a theory of his 
own. 

A paper by Dr. Louis A. Parecis en- 
titled “The Aluminum Electrolytic Con- 
denser,” was read by Mr. A. B. Marvin. 
This describes the use, as a condenser, of 
two aluminum plates, immersed in a 
suitable electrolyte. The thickness of 
the film formed on the plates and 
upon which the action depends, had 
been estimated, by means of Newton’s 
rings, to be from 0.000005 to 0.00005 
centimetre. He stated that the con- 
denser holds a constant charge, so that 
the capacity is only one-half that which 
would be supposed. The voltage is lim- 
ited to 150, if a good efficiency is desired. 
The author has, however, operated a sin- 
gle condenser at 1,250 volts. The capac- 
ity is from one-quarter to one-half a 
microfarad per square inch of single elec- 
trode surface. The specific inductance 
capacity of the film is about ten, and the 
efficiency obtained may be as high as 
ninety-five per cent. Losses take placc 
in the film, due to the resistance of the 
cell and to leakage. These increase with 
the frequency. Oscillograph curves of the 
action of such condenser curves were 
shown. 

In the discussion of this paper, atten- 
tion was called to the great dielectric 
strength of the film. 

At the opening of the Saturday session, 
announcement was made of the election of 
officers, as follows: president, Dr. Henry 
S. Carhart; vice-presidents, C. J. Reed, 
E. G. Acheson and C. F. Burgess; mana- 
gers, W. H. Walker, C. E. Acker and 
Edward Weston; treasurer, P. G. Salom ; 
secretary, S. S. Sadtler. 

The first paper read was by Dr. W. S. 
Weedom, entitled “A Contribution to the 
Study of the Electric Arc.” An abstract 
of this will be published in the ELeEc- 
TRICAL Review. Discussing this paper, 
Mr. E. E. Creighton described the effect 


of wave-forms upon the voltaic arc, exhib-. 


iting oscillograph curves. 

Mr. Hering suggested the use of a 
storage battery for research of this kind 
instead of a dynamo. He thought that 
the variations in the impressed electro- 
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motive force might affect the action of 
the are. 

Dr. Richards attributed the melting of 
iron in the are before copper to the high 
conductivity of the latter metal, since 
copper melts at a much lower temperature 
than does iron. 

A paper by Messrs. Isaac Adams and 
Barry MacNutt, entitled “Some Phenom- 
ena Observed in Connection with the Use 
of a Copper Voltameter,” was read by 
Mr. MacNutt. This described the be- 
havior of the copper voltameter when used 
by the authors in making a determina- 
tion of the horizontal component of the 
earth’s magnetic field. Although the bat- 
tery employed gave a very constant elec- 
tromotive force, the current passing 
through the voltameter dropped off rap- 
idly, and whenever the circuit was broken, 
in order to reverse the current through 
the galvanometer, the new value of the 
current was less than that preceding the 
break. No explanation of this behavior 
was given. The determinations are be- 
lieved to be accurate within one-tenth per 
cent. 

A paper entitled “Electrolytic Iron,” 
by Messrs. C. F. Burgess and Carl Ham- 
buechen, was read by Dr. Richards. Elec- 
trolytic refining of iron has been carried 
on by the authors for some years. A 
method has been developed by which this 
iron can be produced commercially if de- 
sired. Heretofore pure iron has been a 
rare metal. The metal is hard and con- 
tains hydrogen, and is good for tools. 
Much time has been spent in developing 
this process. The most suitable solution 
was found to be ferrous sulphate contain- 
ing ammonium sulphate. Suitable con- 
ditions are: a current density at the cath- 
ode of from six to ten amperes per square 
foot; a temperature of thirty degrees cen- 
tigrade, and an electromotive force of one 
volt. The starting cathode plate is iron 
or steel, carefully cleaned of dirt and rust. 
The anodes are ordinarily wrought iron 
or steel plates, the pure material being 
more satisfactory for this use than the 
cast iron, a8 is true in copper refining. 
Much ‘difficulty has been met in obtaining 
thick deposits, though now deposits three- 
quarters of an inch thick can be obtained 
in four weeks without changing the elec- 
trolyte. The current efficiency is about 100 
per cent. The output of a vat is about 2.2 
pounds per kilowatt-hour. It is possible 
to keep the electrolyte in a good condi- 
tion, and as an idea of the expense of this 
process, it has been estimated that with 
power at $30 per kilowatt-year, the actual 
refining would cost one-half a cent per 
pound, giving a purity of material of 
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99.9. The product seems to contain noth- 
ing but hydrogen, which is easily driven 
off by bringing the metal to a white heat. 
The metal, as deposited, is hard and brit- 
tle, but, after heating, becomes tough and 
can be rolled. It is very difficult to melt 
without adding carbon, and the tempera- 
ture required seems to be close to that 
necessary for platinum. 

The hysteresis and permeability of the 
material have been investigated. These 
are affected by the presence of hydrogen, 
as boiling in water lowers the hysteresis 
losses several hundred per cent. The 
permeability is above that of the best 
Swedish iron, in some cases; in other 
cases, it is found to be less. The material 
should find use in investigating the 
properties of pure iron, and it should 
compete with commercial iron for mak- 
ing pure chemical compounds. On ac- 
count of its brittleness, it 1s easily pow- 
dered, and it is not difficult to get large 
quantities at commercial prices. 

Mr. W. McA. Johnson, commenting 
upon this paper, called attention to the 
importance of making experimental re- 
searches with large quantities of material, 
as had been the case in this instance. 

Mr. Carl Hering said, that electrolytic 
production of iron by a wet process is not 
practical, on account of the large num- 
ber of tanks necessary. He asked whether 
it would be possible to use cast iron for 
refining. 

In reply, Mr. Johnson said that cast 
iron was of poor conductivity and would 
produce lots of scrap, which would give 
trouble by filling up the cells. 

Mr. W. McA. Johnson read a paper 
entitled “Reaction Temperature Measure- 
ments on Reduction of Zine Ores.” This 
described a crucible made from Acheson 
graphite, which he had designed for his 
investigations. The crucible is enclosed 
within a furnace, and the temperature ob- 
tained by means of a thermo-couple placed 
just below the vessel containing the zinc 
ore. The mixture treated consisted of zinc 
ore mixed with charcoal, coke or graphite. 
The temperature in the furnace was raised 
until a zine flame was obtained. This 
was observed and the temperature lowered 
until the flame disappeared. It was found 
that this point was marked very clearly, 
varying only two or three degrees with 
any one mixture. ‘The reaction tempera- 
ture, however, varies with the materials. 
Mr. Johnson believes that, in the reduc- 
tion, a very important part is played by 
carbon vapor. He suggested the use of 
his crucible for distilling cadmium, to be 
used in preparing standard cells, and laid 
emphasis upon the value of the Acheson 
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graphite in making furnace and crucibles 
for various uses. 

Mr. C. J. Reed did not agree with Mr. 
Johnson as to the action of the carbon 
vapor. This vapor does not exist below 
2,000 degrees centigrade; otherwise in- 
candescent lamps would be impossible. 

In reply to this, the point was made 
that the deposit of carbon on the inner 
part of the incandescent globe may be 
due partly to the passage of current, and 
not entirely to the temperature of the fila- 
ment. 

This being the last session for the read- 
ing and discussion of papers, other papers 
which had been printed were considered 
read. These were: “Observations on the 
Preparation of Electrolytic White Lead,” 
by Mr. C. F. Carrier; “Dissociation by 
Means of the Alternating Electric Cur- 
rent,’ by William H. Davis; “Electric 
Smelting Experiments for the Manufac- 
ture of Ferro-Nickel from Pyrrhotite,” by 
Ernst A. Sjostedt. There was no discus- 
sion on these papers, and the meeting 
adjourned, after the society had extended 
a vote of thanks to the local committee, 
the Columbian University, the Cosmos 
Club and other organizations which had 
extended their hospitality. 

The attendance at the meeting was 
rather disappointing, there being less than 
one hundred members present. 

The social features were enjoyable. 
Thursday afternoon the members were re- 
ceived by President Roosevelt at the White 
House, and this was followed by a com- 
plimentary excursion on a trolley car 
through the city. In the evening a smoker 
was held immediately after President 
Richards’s address. 

Friday afternoon a visit was made to 
the navy yard and to the laboratories of 
the Bureau of Standards. In the evening 
a subscription banquet was held at the 
Shoreham, Hotel. 

On Saturday afternoon visits were paid 
to the Bureau of Engraving and Printing, 
and there was also a complimentary excur- 
sion by boat or by trolley to Mount Ver- 
non. 
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Meeting of the American Institute 
= of Electrical Engineers. 

The 186th meeting of the American 
Institute of Electrical Engineers will be 
held at the Chapter Room, Carnegie Hall, 
154 West Fifty-seventh street, Friday 
evening, April 22, at 8.15 o’clock. The 
following papers will be presented : 

“The Mechanical Construction of Re- 
volving Field Alternators,” by David B. 
Rushmore, assistant electrician Stanley 
Flectrie Manufacturing Company, Pitts- 
ficld, Mass. : 

“Contribution to the Theory of the 
Regulation of Alternators,’ by H. M. 
Hobart and Franklin Punga, electrical 
engineers, London, England. 
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Electrical Patents. 


A deflector for fan motors has been 
invented by Mr. Harold R. Wellman, of 
New York, N. Y., and the patent obtained 
thereon has been assigned to the General 
Incandescent Arc Light Company, of New 
York. The invention consists of a device 
driven by the air blast of a fan motor 
which will give a uniform lateral oscillat- 
ing movement to a series of pivoted shut- 
ters located in front of the fan blades of 
the motor. The object is to provide means 
for varying the direction of delivery of 
the air currents or blasts delivered from 
the fan of the motor. An electromotor is 
employed, a driven shaft, fans mounted on 
the shaft and a guard frame. The frame 
consists of front and rear members and 
transverse connecting members. A ver- 
tical shaft is provided having bearings 
located in the front member. Mounted on 
the opposite ends of this shaft are fans 
consisting of any desired number of blades. 
At the top of the shaft is a worm. A 
pinion depends from the front member 
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and is mounted on a shaft having its bear- 
ings in a bracket. On the forward end 
of this shaft is a crank arm to which is 
pivotally connected a link, secured to one 
of the flat shutters. The shutters are 
connected together by means of a trans- 
verse rod and are pivotally supported in 
the front member. In operating the de- 
vice, the air blasts from the fan impinge 
upon the blades of the small fans, setting 
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them in rotation and imparting motion to 
the pinions, which motion is communi- 


cated through the links to the shutters, - 


thereby giving the shutters a to-and-fro 
motion or otherwise oscillating them on 
their pivots. 

Mr. Daniel M. Moore, of Newark, N. J., 
is the inventor of a peaked wave wireless 
transmission, which relates particularly 
to the manner of primarily exciting or 


APPARATUS AND CIRCUITS FOR PRODUCING 
PEAKED WAVE WIRELESS TRANSMISSION. 
producing the waves of radiant energy, 
and consists substantially in setting up or 
originating in any proper manner changes 
of electrical condition or polarization 
which by reason of their high rate of 
change will be better suited to produce 
radiating spheres or lines of wave action 
that will propagate themselves for greater 
distances and will act with greater power 
upon the receiving apparatus. The in- 
vention consists in the improved method 
of propagating such waves by producing 
changes of primary exciting electric po- 
tential or polarization, which if graphi- 
cally described as a series of waves show 
a series of waves of highly peaked form. 
Such changes may be produced by in- 
terrupting a charged circuit in a high 
vacuum through simply bringing the two 
electrodes or contacts of the circuit into 
and out of contact with one another while 
included in the vacuum. In this way 
the contacts may serve practically the 
double purpose of the ordinary make-and- 
break device heretofore employed in 
Hertzian wave telegraphy and the func- 
tion also of the electrodes of the oscilla- 
tor or radiator separated by a space over 
which the discharges primarily produced 
by the vibrator take place. By “high 
vacuum” is meant one in which the ex- 
haustion has been carried to the highest 
possible degree. The higher the vacuum 
the better for the purpose of the invention. 
The essence of the invention consists in 
producing in any manner changes of elec- 
tric condition or potential for the purpose 
of developing the free electromagnetic 
wave radiated through space, by causing 
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changes of electric potential or condition 
of predetermined form or rate of change 
which, graphically represented, may be de- 
scribed as a wave or pulse of extremely 
peaked form, and while the use of a high- 
vacuum break is the most effective means 
of setting up such ether vibrations or 
electromagnetic waves, Mr. Moore does not 
limit himself to such use, since the same 
accentuated change of electric potential 
or condition in a wire or conductor might 
be produced by generating the electric po- 
tentials directly in a properly designed 
dynamo electric machine. 

Mr. James F. Hathaway, of San Fran- 
cisco, Cal., has assigned to Felix B. Mul- 
grew and Julius M. Alexander two-thirds 
of his interest in a patent recently ob- 
tained by him on an electric water heater. 
Within the outer casing of the heater is 
located the heating coil. This coil sur- 
rounds a hollow core which extends 
through the head of the casing and on to 
the lower end of which screws the bottom 
of the casing, which also screws on to the 
lower end of the casing. These parts con- 
stitute the body of the heater which is 
designed to be placed into a receptacle 
containing the water to be heated. By 
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forming the body with a hollow core which 
extends through the bottom, the water is 
permitted to enter within the body of the 
heater to a height equal to the depth at 
which the heater is placed into the water, 
say, about two-thirds the length of the 
body portion. By this manner of con- 
structing the heater body the water is 
exposed to the outer heated surface of the 
metallic casing and the inner heated sur- 
face of the hollow metallic core, a greater 
heating surface being thus provided. The 
body is provided with a suitable handle, 
through which extends insulated wires, 
one end of which connects to a plug held 
in one end of the handle by means of set 
screws. The other end of these wires is 
suitably arnanged to connect with the 
heating coil in the body of the heater. In 
the present instance the handle is formed 
of vulcanized rubber. 
Carborundum, made in the electric fur- 
naces at Niagara Falls, N. Y., is nearly 
as hard as diamond—but is too fragile for 
use as a substitute in diamond drills. As 
an abrasive, carborundum is superior, but 
it has not as yet been applied to rock 
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The Output and Design Coefficient. 

In this communication Mr. A. Press 
offers an output and design coefficient 
which will take into consideration the 
radiating length of the armature. From 
experimental data, which include tests on 
such high-speed machines as direct-cur- 
rent turbo-generators, it has been found 
that the watts radiated per square unit 
of surface per unit of peripheral speed for 
a given temperature rise can be taken 
satisfactorily as the constant. In all cases 
the radiating length—that is to say, the 
total length of the armature conductors 
—has been assumed. From this fact the 
following is the output equation proposed : 

W = s revs. D' (L + /) 
in which W is the output, D the diameter 
of the armature, L the core length, J the 
length of the connections, and s a design 
coefficient which is equal to the final tem- 
perature rise, multiplied by the product 
of the armature loss, expressed in hun- 
dredths, and the percentage of energy lost. 
The author suggests that if this equation 
is used to compare machines of different 
types, the design factor should in each 
case be divided by the temperature rise.— 
Abstracted from the Electrician (Lon- 
don), March 25. 
a 


Compound Locomotives in France. 


A valuable paper on the steam loco- 
motive was read recently by M. Edouard 
Sauvage, chief consulting engineer of the 
Western Railway, of France, before the 
British Institution of Mechanical Engi- 
neers. In this the author gives very com- 
plete details of the construction of the 
three types of locomotive now in use, and 
a number of results of actual runs. Power- 
ful locomotives may be classed in three 
divisions—the Atlantic type, for express 
service; next, the class with the three 
coupled axles and the bogie in front, which 
is equally good for fast freight service 
and ordinary passenger service; and the 
third type, intended for heavy freight serv- 
ice. The author thinks four coupled loco- 
motives may still be useful if they are 
made more powerful and built with the 
four cylinders working compound, and 
have, in addition to the eight coupled 
wheels, a pony truck in front. In some 
cases the same boiler may be used for 
all three types. The grate areas are thirty 
and thirty-four feet, and there are about 
2,500 square feet of heating surface. Some 
interesting results of a powerful locomo- 
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tive of new design, which has been put into 
service on the Paris-Orleans railway, were 
given. The weight of the train was 350 
tons, exclusive of the locomotive and 
tender. It was run for nearly 200 miles 
at an average speed of fifty miles per 
hour; and for seventy-three miles, the 
average speed was sixty-three miles an 
hour. Indicator diagrams showed that 
the effective tractive power of the locomo- 
tive was from 1,200 to 1,800 horse-power. 
The water consumption was twenty-four 
pounds per horse-power per hour, and the 
coal burned was one pound per 7.7 pounds 
of water evaporated. These results were 
thought to indicate that the four-cylinder 
compound locomotive was efficient, handy 
and economical.—Abstracted from Engi- 
neering (London), March 25. 
a 
An Electrogoniometer. 

An electrical device for measuring 
phase angles has been devised by M. 
Chaumat, who has described his appara- 
tus and given the theory of its operation 
in a communication recently read before 
the International Society of Electricians. 
The power-factor of an electrical circuit 
is the ratio of the true power to the prod- 
uct of the effcetive currents and voltage. 
If the current and voltage vary according 
to the sine law, this ratio is equal to the 
cosine of the angle displacement between 
current and voltage waves. M. Chaumat, 
by means of Fourier’s theorem, shows that 
within certain limits this ratio may be 
assuined to be the power-factor for the 
equivalent angle of lag between waves of 
any form. The device which he has de- 
veloped for measuring the angle of lag 
is for three-phase circuits only, and con- 
sists of a small series transformer con- 
nected in one of the lines, and a device for 
obtaining an electromotive force constant 
in value but varying in phase. ‘These two 
devices are connected in the circuit in 
series with two voltmeters, one for read- 
ing large values of voltage and the other 
for indicating small values. The trans- 
former is shunted with a non-inductive re- 
sistance. In making a measurement, the 
electromotive force set up by the phase- 
shifting device is adjusted in phase until 
it is just opposed to the electromotive 
force given by the transformer. When 
this setting has been made, the angular 
displacement is indicated by the instru- 
ment, The phase-displacing device con- 


sists of three non-inductive resistances 


connected in star, with an arrangement 


for tapping from various points on two 
of the legs, this being done in such a way 
as to shift the phase of the resultant elec- 
tromotive force, without changing ite 
value.—T'ranslated and abstracted from 
La Revue Electrique (Parts), March 15. 
a 
The Hydroelectric Stations of the Alta- 
Italia Company. 

An important electric enterprise of Italy 
is that of the Societé Anonima Elettricita 
Alta-Italia, of Turin. This company dis- 
tributes electric power in Turin for public 
and private lighting service, for motor in- 
stallations and for several tramway lines. 
In addition to this, other municipalities 
within the radius of its distributing net- 
work are supplied. The two principal sta- 
tions are situated at Bussoleno, in the 
valley of Susa, and at Funghera, in the 
valley of Lanzo. The three supplementary 
stations are on the Stura river, between 
Ceres and Ala. In addition to these, the 
company has another large station for the 
conversion of hydraulic into electric power 
in Piedmont, at a point on the Chiusella 
river. This station supplies light and 
power to the towns of Biella, Strambino, 
Cuorgnè, Rivarolo, San Giorgio and 
others. At the Bussoleno station there are 
five turbines, three of 750 horse-power 
each, and two of 120 horse-power each. 
Each of the principal turbines is con- 
nected by a flexible cable to a 690-kilowatt 
three-phase alternator. One of these groups 
is held in reserve. The two smal] turbines 
each drives directly an exciting dynamo 
of seventy-five kilowatts at 120 volts. 
From the bus-bars upon which the 450- 
volt current is collected, it is taken to 
step-up transformers. ‘The transformer 
battery is placed behind the switchboard, 
and consists of seven three-phase trans- 
formers, each of 200 kilowatts capacity, 
and with a transforming ratio of 450 
to 12,000. The transformers are cooled 
by natural ventilation. The current gen- 
erated at Bussoleno is also transmitted to 
Turin, a few horse-power only being taken 
off for a dynamite factory at Avigiliano. It 
is first transformed to 3,000 volts in a 
special station; then, in conjunction with 
the current brought from the Lanzo sta- 
tion, it is used either for driving the mo- 
tor dvnamos in the Via Bologna station, 
where it is transformed into continuous 
current for railwav and lighting service 
in the central part of the city, or, after 
a second transformation to 120 volts, is 
distributed for light and power purposes 
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in the outlying districts. As the demand 
for electric power is constantly on the in- 
crease, the company will ultimately bring 
its transmission capacity from Bussoleno 
to Turin up to 1,800 horse-power, and that 
from-Funghera to 6,500 horse-power. The 
transmission line to Turin is about fifty- 
eight-kilometres long. It is supported on 
wooden poles, into which are screwed iron 
pins carrying the insulators. This article, 
which is by Signor Enrico Bignami, also 
describes in detail the Ceres plant on the 
Stura de Ala, which utilizes hydraulic 
power to the extent of about 4,500 horse- 
power, and the Funghera power station, 
which utilizes 3,000 horse-power, as well 
as the Ponte dei Preti power station, which 
contains five turbines, three of 750 horse- 
power, each coupled to 640-kilowatt 440- 
volt alternators, and two smaller machines 
for the exciter dynamos. The Biella power 
station distributes the current of the Ponte 
dei Preti station—Abstracted from the 
Engineering Magazine (New York), 
Apri. : 
r 
The Eleetric Timing Arrangement on the 
*‘ Cresta,” St. Moritz. 

St. Moritz is one of the highest villages 
in the Engadine, having an altitude of 
about 6,000 feet, and is a great centre of 
winter sports. This resort has the repu- 
tation of drawing together the most dar- 
ing and skilful tobogganists in the world. 
The name “Cresta” is derived from a 
small village of that name near the finish 
of the course. The course is a little over 
three-quarters of a mile in length, with 
a difference of elevation from the start 
to the finish of about 600 feet, and the 
gradient varies at different points. Only 
one toboggan can occupy the track at a 
time, and the races are all decided by 
the time taken to complete the course. 
The record at present from the start to 
the finish is 61.6 seconds, this entailing 
a speed of sixtv miles an hour or more 
on the fastest parts. At the side of the 
course there is a pole line carrying four 
overhead wires on ordinary porcelain in- 
sulators. The two upper wires are con- 
nected to a telephone at each end to al- 
low of communication between the offi- 
cials in charge and the starting and fin- 
ishing points. The two lower wires are 
connected to the timing apparatus. This 
is arranged as mav be seen from the ac- 
companying illustration. At the starting 
point one overhead wire is connected 
through a batterv of ten cells to one 
terminal of a chronograph, the other ter- 
minal being connected through the trigger 
switch X to the other overhead wire. The 
further ends of the overhead lines are 
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connected at the finishing points to an- 
other trigger switch Y. Both switches X 
and Y are firmly fixed at the side of the 
course, and each has a strong cotton line 
attached with one end to the trigger of 
the switch. The line is stretched across 
the track about two and one-half inches 
from the ground, and the other. end is 
tied to a peg driven into the ground on 
the further side. The switches X and Y 
are nearly identical, and consist of circular 
wheels of brass, mounted on proper bear- 
ings, and having notches cut in their 
peripheries, in which a pawl is placed when 
the trigger is set. A radial arm is fixed 
to the wheel. This arm has at its end a 
heavy brass knob, which causes it to fall 
by gravity when the pawl is disengaged by 
the cotton being pulled. At the lower 


; 


afelul — 
START rh X. cori i pca 
ol æ: 
omomcar | ; 
i 
i 
t i 
ol 
oi 
TOBOGCAN TRACK; i 
i ot 
¢ t 
t 
1 = 
| 
z 
e 
o) 
tf 
r 4 
i | 
V cortou ! ' -T 
: PEG 
FINISH Ons E 


ELECTRIC TIMING ARRANGEMENTS ON THE 
t‘ CRESTA,” ST. MORITZ. 


edge of the wheel a piece of ebonite is 
inserted, in slightly different positions in 
the two switches. Contact is made by a 
spring which presses against the under- 
side of the wheels. When the pawl is 
set in the notch in the two switches, the 
spring under the switch X is pressing 
against the piece of ebonite in the switch 
disc, and the spring underneath the disc in 
switch Y is making contact with the 
wheel. Before the toboggan starts both 
switches are set with the pawls in the 
notches, and the cotton is stretched from 
the trigger across the track at the starting 
and finishing points. At the signal, the 
tobogganist starts a few yards behind the 
cotton. His toboggan, striking the cot- 
ton, pulls and breaks it, disengaging the 
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pawl. The arm drops at switch X, closing 
the circuit, allowing the current to flow 
through the electromagnet of the chrono- 
graph, the armature releasing the clock- 
work, which immediately starts and con- 
tinues until the cotton attached to the 
switch Y is pulled and broken by the 
toboggan at the finish of the course, when 
the arm of the switch Y falls and breaks 
the circuit, stopping the chronograph. The 
time is then noted, and the apparatus re- 
set for the next tobogganist.—Abstracted 
from the Electrical Review (London), 
A pril 1. 
a 
The Laboratoire Central D’Electricite at 
| Paris. 

The laboratory which is here described 
by Mr. Albert Campbell was founded in 
1888 by the Société Internationale des 
Klectriciens, and, up to the present time, 
about $100,000 has been expended on it. 
The object of the founders was to afford 
the manufacturers and the public an in- 
dependent tribunal for testing all kinds of 
electrical apparatus. It is under the con- 
trol of a committee, which at present in- 
cludes a large number of the most eminent 
scientists and electrical experts of Paris. 
The sources of energy available include a 
commercial circuit, supplying alternating 
current at forty-two cycles ner second, and 
a private installation, a steam engine, gas 
engine and five batteries of storage bat- 
teries. The switchboard is arranged so 
that any supply of energy may be con- 
nected to any circuit. For this purpose 
spring switches are employed. The testing 
work is carried out in a series of rooma, 
each of which is fitted for a particular 
class of work. The calibrating room can 
handle any currents up to 3,500 amperes, 
by tenths of an ampere. The system of 
regulation is very simple and effective, 
consisting of a set of forty resistances 
graduated in suitable steps. There is a 
knife switch in series with each. By 
means of these switches the resistances can 
be put in parallel to give any current re- 
quired. In the iron-testing room the rings 
used in the ballistic method are unusually 
large, being thirtv centimetres in diameter 
and nine centimetres in cross-section. 
There ia a well equipped photometric de- 
partment. The incandescent lamps used 
for secondary standards are mounted in a 
holder making contact with the supply 
through mercury cups. These are arranged 
so that the lamp may be turned about its 
axis so as to set it in the correct position, 
this being indicated by the position of 
certain bright spots thrown by the lamp 
upon the wall.—A bstracted from the Elec- 
trical Review (London), March 25. 
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SMALL FIRE IN THE SUBWAY DOES 
MUCH DAMAGE TO TELEPHONE AND 
TELEGRAPH WIRES. 


UNCOMPLETED CONDITION OF UNDER- 
GROUND RAPID TRANSIT, NEW YORK 
CITY, AFFORDED OPPORTUNITY FOR 
UNUSUAL INTERRUPTION OF SERVICE. 


At the corner of Fulton street and 
Broadway, New York city, not far from 
the main office of the Western Union 
Telegraph Company’s office, and from the 
headquarters of the New York Telephone 
Company at Cortlandt street, an accident 
took place owing to ignition of a pot of 
paraffin. The fire was communicated to 
some telephone and telegraph cables which 
were temporarily supported in the rapid 
transit ditch immediately under the 
planking which covered it. The fire began 
at about nine o’clock on the morning of 
April 6, and in fifteen minutes more than 
twenty-two telephone cables carrying over 
5,000 wires were placed out of service. 
Wires of the Postal Telegraph Company, 
Western Union Telegraph Company, Gold 
Stock and District Telegraph companies, 
and wires of various other concerns, were 
all involved in the mess. 

The business at the Cortlandt street 
office was entirely suspended, owing to the 
overload placed upon the storage bat- 
teries and ringing machines. This made 
it impossible to receive at the central office 
any signals or to send signals from there. 
Intense excitement was created in the 
neighborhood and the fire department was 
called out to extinguish the flames which 
had been communicated to the timbers 
of the subway construction. 

Although the area covered by the fire 
was limited to a spot not twenty feet 
square, the damage produced was exten- 
sive and serious. All of the lines center- 
ing in Cortlandt street exchange were 


rendered inoperative. All of the trunk 


lines from that office to every other office 
north and east were interrupted. The 
trunk lines from the Broad and John 
street central offices also passed through 
the place in which the fire took place. 
These also were interrupted so that com- 
munication to offices north of Fulton 
street was rendered impossible. The 
Brooklyn wires extending from Cortlandt 
street were also out of service. All of 
the long-distance wires extending to Con- 
necticut, Rhode Island, Massachusetts and 
other eastern points were put out of serv- 
ice, as were long-distance wires extending 
in the direction of Buffalo. The direct 
loss to the telephone company was small, 
probably not amounting to more than 
$5,000. The indirect loss, due :to loss of 
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service and the inconvenience caused to 
the subscriberg and the public generally, 
reached figures which never can definitely 
be known. The mayor of the city is 
quoted as saying that the city’s business 
wag practically suspended. Many banks 
and other financial institutions and large 
companies found it impossible to carry 
on their business by messenger and prac- 
tically suspended work for the time. 

A large force from the construction de- 
partment of the telephone company was 
immediately sent out to the scene of the 
trouble and in less than two hours the 
long-distance service was restored. By 
night several hundred trunk lines were 
put back into service and a good start was 
made on the subscribers’ circuits. On the 
evening of Thursday, owing to the work 
of relays of experts, the entire telephone 
service was working normally. 

The public took the interruption good- 
naturedly and sympathy with the tele- 
phone company and telegraph companies 
was extended by all. The general senti- 
ment of the community was that this ac- 
cident had served to remind them of how 
dependent they are upon the telephone, 
and expressions were generally heard to 
the effect that this interruption merely 
served to emphasize the regularity with 
which the service is ordinarily rendered. 

Considerable excitement was created at 
the telephone central office, owing to the 
fact that thousands of signals were si- 
multaneously received, but it was impos- 
sible to communicate with any of the sub- 
scribers. The situation was ably handled 
by the telephone officials and nothing in 
the nature of a panic took place, although 
the extraordinary confusion produced by 
the lighting of thousands of signal lamps, 
the blowing of fuses and the operation of 
circuit-breakers produced conditions which 
had never before been observed in a tele- 
phone central office. 

The first care of the telephone officials 
at the central office was to disconnect from 
the system all of the defective wires lead- 
ing through the burned-out cables. This 
at once removed the overload. The cir- 
cuit-breakerg were put back and thousands 
of subscribers in Cortlandt street not im- 
mediately concerned in the burn-out were 
enabled to communicate with the central 
office. This was of little use to them, 
however, because it was impossible for 
them to communicate to any point out- 
side of their own central. 

The occurrence of this accident is a 
result of the extraordinary conditions 
created by the construction of the Rapid 
Transit subway and could not occur if the 
cables were in their natural condition in 
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the ducts and in the fireproof manholes 
of the subway company. That such an 
accident as this has not happened before 
is surprising in view of the fact that 
throughout Manhattan Island, along the 
entire route of the Rapid Transit subway, 
the telephone cables have been placed tem- 
porarily in the greatest confusion. 


International Association of Munici- 
pal Electricians. 

At a meeting of the executive committee 
of the International Association of Mu- 
nicipal Electricians, held at Brooklyn, 
N. Y., April 2, it was decided to hold the 
next convention at St. Louis, Mo., on 
September 13 and 14. This is also the 
week of the International Electrical Con- 
gress. Mr. Frank C. Mason, superintend- 
ent of police telegraphs, New York city, 
was selected as delegate to represent the 
municipal electricians at the congress. 

The following papers were selected and 
assigned to ‘be read at the annual conven- 
tion, St. Louis: “Street Lighting—Prin- 
ciples Involved and Systems Used,” A. S. 
Hatch, Detroit, Mich.; “The Limitations 
of the Telephone for FiresAlarm Pur- 
poses,” Adam Bosch, Newark, N. J.; “The 
Inspection of Theatres from an Electrical 
Standpoint,” William H. Thompson, 
Richmond, Va.; “Methods of Testing,” 
Walter M. Petty, Rutherford, N. J. 

The following members were present at 
the committee meeting: W. H. Thompson, 
Richmond, Va.; J. Murphy, Cleveland, 
Ohio; J. W. Aydon, Wilmington, Del.; 
A. C. Farrand, Atlantic City, N. J.; W. H. 
Bradt, Troy, N. Y.; F. P. Foster, Corning, 
N. Y.; Adam Bosch, Newark, N. J.; 
W. M. Petty, Rutherford, N. J., and 
Frank C. Mason, Brooklyn, N. Y. 
< 

Advance in Prices of Platinum. 

Platinum and its allied metals, which 
depend almost entirely upon the Ural 
mountains for their crude supply, have 
already felt very decided results of the 
Russian-Japanese War, owing to heavy 
withdrawals of forces from this mountain 
district by the Russian Government, the 


e effect of which has naturally caused an 


advance in current rates. 

For some time there has been an in- 
creasing demand for platinum and its al- 
loys in the electrical and chemical fields, 
which is constantly being supplemented 
by the increasing use of gas engines, auto- 
mobiles and various new electrical appli- 
ances, having platinum contacts and at- 
tachments. This growing demand, with 
doubtless a long continuance of the pres- 
ent situation in Rusia, would strongly 
point to a further advance in a very short 
time. 
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İNDUSTRİAL SECTION. 


[ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Fuse Plug Cabinet Panels. 

The line of cabinet panels manufac- 
tured by the General Electric Company, 
Schenectady, N. Y., has been received with 
contractors and 


favor by architects 


Fic. 1.—Fusk PLUG CABINET FOR TWENTY- 
SIX CIRCUITS. 

throughout the country. They are fur- 

nished for 125 and 250-volt service, in a 

variety of arrangements and circuits to 

meet the requirements of practically all 


Fic. 2.—Fuset PLUG CABINET FOR Two-WIRE 
DISTRIBUTION FROM THREE-W1RE MAINS. 
installations. The distinctive feature of 
these panels is the employment of the 
well-known Edison fuse plugs on the dif- 
ferent circuits. With the plug type of 
panel the bus-bars and connections are 
placed considerably below the level of the 


tops of the plugs, rendering remote tie 
liability of a short-circuit. ‘The fuse plugs 
furnished: with the 125-volt panels are 
fitted with a mica cap which enables one 
at a glance to know on which circuit the 


fuses have blown. 

The 250-volt panels are fitted with a 
reloadable type of fuse plug which are 
easily inserted without danger of shock. 
These panels are neat in appearance, com- 
pact and well finished, and due to the 
nature of the Edison plug no injury to 
the panel itself can take place when the 
fuses blow. 

Fig. 1 shows a cabinet panel for twenty- 
six two-wire, double-branch circuits from 
two-wire mains with main and circuit 
switches, while Fig. 2 shows a somewhat 
smaller panel arranged for fourteen two- 
wire, single-branch circuits from three- 
wire mains with main and circuit switches. 
The spacing of the different panels is in 
conformity with the rules of the National 
Board of Fire Underwriters. 


Flush Receptacles and Plugs. 

The accompanying illustration shows 
two forms of flush receptacles and plugs 
which the Hart Manufacturing Company, 
Hartford, Ct., is placing on the market. 
As may be seen from the illustration, one 
of these is a simple plug switch, and the 
other is a combination of push-button 
switch and plug receptacle. In either of 


FLusH RECEPTACLE, WITH GUIDE HOLES. 


these forms the circles indicate the closed 
apertures for the contact pins carried by 
the plug. These circular discs are auto- 
matically opened for the reception of the 
plug, and close again upon its withdrawal. 
The pilot pin in the centre of the plug 
is inserted in the slotted hole in the face 
of the plate. The plug is then pushed in 
until the contact pins carried by the plug 
engage the contact clips in the body of the 
receptacle. The shutter which closes the 
holes in the face of the plate is auto- 
matically operated by the pilot pin. 
Flush receptacles are made in gangs of 


any number, or in gangs with “Diamond 
H” push or rotary flush switches. These 
will fit standard wall appliances made for 
push-button or rectangular base flush 
switches. When used with “Diamond H” 


COMBINATION FLUSH KECEPTACLE AND 
Pusu SwITCH. 


steel wall cases (on old work) they re- 
quire C receptacle plate. 
This form of plug switch and receptacle 


MECHANISM OF FLUSH RECEPTACLE AND PLUG. 


is deservedly becoming very popular. The 
receptacle and plug requires but one hand 
to operate it, and the shutter can not be 


PLUG INSERTED IN FLusH RECEPTACLE. 


left open, as it closes automatically upon 
the removal of the plug. The porcelain 
body of the plug is enclosed in a finished 
steel shell, which prevents accidental 
breakage; and it is impossible to produce 
a short-circuit or a ground by the in- 
sertion of the plug. 
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A Twin Socket for Incandescent 
Lamp Illumination. 

The Benjamin Electric Manufacturing 
Company, Chicago, Ill., maker of wireless 
clusters and electrical specialties, has de- 
signed a new form of twin socket for in- 
candescent lamps, which is particularly 
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panying illustration shows one of these, 
which is designated as the “Electrogrip.” 
This is a universal adjuster for suspended 
eléctric lamps. It consists essentially in a 
spring contrivance which grips the socket 
of an incandescent lamp, and which has 
at its other end two eye-springs covered 
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METHOD OF UTILIZING TWIN SOCKET. 


adaptable for window lighting. The ac- 
companying illustration shows a show- 
window fitted out complete with Benjamin 
twin sockets. With this system of window 
lighting, the lamps are always in pairs, 
which gives a balanced effect, whether used 
with window reflectors or on the centre 
rail or sides of windows. In all cases only 
one-half the number of connections is re- 
quired for a given number of lamps, as 
the socket is so constructed that one set 
of wires feeds both lamps. The socket 
may be attached to the pipe or tube by 
means of threaded nipples, as shown at 


Twin Sockets HELD TOGETHER BY SNAP. 


the right of the illustration; or it may be 
attached to the capping of the moulding 
by means of nipples or flanges, as shown 
at the left of the illustration. 

The socket is lined and is easily con- 
nected, the shell being made in two pieces 
which snap together, no screws being nec- 
essary. 

The Benjamin company reports a rapid 
increase in the sale of its wireless clusters, 
signs and specialties, and announces that 
it will have a complete exhibit in the Elec- 
tricity Building at the St. Louis Expo- 
sition. . 

Two Novelties for Electrical Work. 

The Applied Device Company, Spring- 
field, Mass., has placed on the market two 
novelties which meet a distinct want in 
their particular fields, and are consequent- 
ly rapidly becoming povular. The accom- 


with rubber tubing. By pressing the arms; 
to the centre the jaws are opened, and 
upon releasing the arms the springs close 
tightly around the object from which the 
lamp is to. be supported. 

Another novelty which this company is 
manufacturing is a wrench for the elec- 


THE ‘‘ELECTROGRIP.” 


trical fixture men, This has a one and 
three-quarter inch offset, to allow close 
working to the wall or ceiling. Each 
wrench has two jaws for left and right- 
hand work. The jaws are made on an im- 
proved principle. The wrench has a fixed 
and flaring jaw, the combination of a 
grasping jaw and serrated face, with a 
bearing jaw having a straight bearing face. 
In this way it both grasps and releases 
a pipe with ease and certainty, the curved 
outline of the pipe finding a tangential 
bearing in all parts of the opening. The 
curved jaw first engages the pipe, and then 
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the straight jaw slips under or around the 
pipe until jammed tightlv into the open- 
ing between the jaws, this connection be- 
ing entirely automatic. The wrench can 


COMBINATION ALLIGATOR WRENCH. 


be used with any pipe from five-sixteenths 
of an inch to one and one-sixteenth of an 
inch in diameter. The manufacturer 
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ALLIGATOR WRENCH FOR WORKING CLOSE 
TO CEILING. 


states that this instrument is made from 
a forging of the finest tool steel. ‘The 
teeth are accurately milled and hardened 
in the best possible manner. 

o— 


The Trumbull Magneto and Battery 
Switch. 

The accompanying illustration shows a 
special magneto and battery switch for gas 
and gasoline engines, made by the Trum- 
bull Electric Manufacturing Company, 
Plainville, Ct. The construction. of this 
switch is such that it is impossible to 
miss an ignition, thereby losing a stroke 
of the engine when throwing in the mag- 


MAGNE10 AND BatT1ERY SWITCH. 


neto or a fresh set of batteries. The size 
of the base is two by four inches. This 
switch is well constructed, and the contact 
parts are especially finished for the class 
of work for which it is designed. 

The New York office of the Trumbull 
Electric Manufacturing Company is at 
136 Liberty street. 
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Electrically Driven Centrifugal 
Pumps. 
The pressing desire on the part of many 
managers of deep mines and other plants 


Fic.-1.—Frve-STaGk TURBINE Grap UGAL, 


where-high-head pumping is essential that 


a practical centrifugal pump for this class 
of service be designed, has led many 
prominent manufacturers to undertake 


“DB AS 


Fie. 2.—Two0o-SraGE TURBINE CENTRIFUGAL, 


the solution of this mechanical problem. 
Centrifugal pumps have for some time 
labored under the disadvantage of a 
strong prejudice against their use for 
high-head service. Their great value for 
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moderate lifts, and where volume only 
was essential, has long been recognized, 
but it is only recently that they have been 
successful in deep-well work. The reason 
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of years the Henry R. Worthington Com- 
pany has produced a line of centrifugal 
pumps of three distinct types. These 
centrifugals are made for any service for 


SS a 
WOR! RAIN: X 


z E i 
983 eee 


a) 


— 


a 
~ 


for this lies principally in the necessary 
mechanical design of the centrifugal 
pump. However, the simplicity of this 
apparatus and the rigidity with which it 
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may be constructed, due to its few parts, 
would make it of great value, should the 
design be so effected as to warrant its 
installation for very high lifts. 

Working along this line for a number 


DRIVEN BY ELECTRIC 


MOTOR. 


heads up to 2,000 feet, and introduce a 
radical departure in the utility of cen- 
trifugal pumping apparatus. ‘The first 
of the three classes into which these pumps 


DRIVEN BY ELECTRIC MOTOR. 


are divided is the conoidal, which are de- 
signed for especially low lifts and large 
deliveries, and are adapted to irrigation 
work, the handling of sewage and similar 
purposes. These are comparatively in- 
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expensive, and operate at high rotative 
speeds, making possible direct-connection 
with electric motors. Volute centrifugals 
are built for medium lifts, but for all 
capacities. These pumps are recommend- 
ed for heads up to seventy feet. The 
third class is the turbine pump, which 
is probably the most successful, and is 
suited for very high lifts, sometimes ex- 
ceeding 2,000 feet. These are especially 
adapted to driving by electric motors. 

Figs. 1 and 2 show, respectively, a five- 
stage and a two-stage turbine pump. The 
first pump is for deep-mnine and other 
service where heavy pressures are encoun- 
tered, and is adapted for any capacity 
and for heads up to 750 feet. The two- 
stage turbine pump shown is also used in 
mine service, and has a capacity of 500 
gallons per minute against a 200-foot 
head. 

This turbine pump has been developed 
by a long series of experiments. The 
diffusion vanes, which form the distin- 
guishing feature, take the place of the 
usual “whirlpool chamber” in other forms 
of centrifugals, and assist in bringing 
the water to rest without internal commo- 
tion or shock. These diffusion vanes cor- 
respond in function to the guide vanes of 
turbine water-wheels. The difficulty pre- 
sented by high-lift centrifugals, where 
only one impeller is employed, has been 
overcome in the Worthington multi-stage 
turbine by mounting a number of discs or 
impellers, each operating in a separate 
chamber, upon a single shaft, and passing 
water through the impeller chamber in 
In this way the lift can be 
multiplied three, four or five times, while 
the number of revolutions is kept within 
such bounds that it is possible to connect 
the pump directly to an electric motor. 

These pumps are made both in horizon- 
tal and vertical types, and their adapta- 
bility to the electric drive, using either 
direct or alternating current, is making 
them very popular. A notable instance of 
a recent installation using these high- 
lift centrifugals is at the Rotterdam 
pumping station, Rotterdam, N. Y., which 
the Schenectady Railway Company, of 
Schenectady, N. Y., has just installed, 
driving two large vertical centrifugals by 
800-horse-power induction motors. 


The Warsaw Electrical Exhibition 
Cancelled. 

The provosed electrical exhibition, 
which was to be held at Warsaw, Russian 
Poland, has been. cancelled owing to the 
belief of the promoters that pending the 
Russo-Japanese conflict such an exposi- 
tion would not pay. 


succession. 
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An Electric Light Plant for Launches 
and Yachts. 

The accompanying illustration shows a 
generating set manufactured by the Carlis- 
le & Finch Company, of Cincinnati, Ohio. 
This plant consists of a gasoline engine 
of two and one-half horse-power, direct- 
connected to a multipolar dynamo. The 
dynamo will furnish sufficient current for 
twenty incandescent 
lamps of sixteen candle- 
power each, or it will car- 
ry a 1,500-candle-power 
searchlight and ten six- 
teen-candle-power incan- 
descent lamps. ‘The en- 
gine and dynamo are 
mounted ona cast-iron 
base, which is accurately 
planed off on top so as to 
bring all bearings in 
alignment. The engine 
shaft is an open-hearth 
steel forging with balance 
Weights forged solid on 
the crank arms. The 
bearings are large and 
ample, and the manufac- 
turer claims will not heat 
or cut. af 

The armature is built 
up on a sleeve which may 
be removed from the shaft 
by taking off the bear- 
ing at the commutator 
end and pulling it off. There is no need 
of removing the dynamo or the shaft from 
the engine. 

The governor is fitted to the flywheel, 
which operates direct on the exhaust valve. 
This maintains the speed within two per 
cent variation from no load to full load. 

On one side of the engine is a circulat- 
ing pump for pumping cooling water 
through the water-jacket. 

Three sight-feed lubricators are pro- 
vided, two for the cylinder and one for 
the connecting rod. ‘The other bearings 
are self-oiling, and are provided with 
reservoirs packed with waste for retaining 
the oil. 

Owing to the heavy flywheel and the 
speed at which the engine runs, the lights 
are steady and there is no disagreeable 
flicker. 

The specifications on this engine are: 
floor space, twenty by thirty-four inches; 
height, thirty inches; weight, 475 pounds; 
speed, 750 revolutions per minute. 

sen iii aed 
An Echo from the Baltimore Fire. 

There is a boy in Baltimore who thinks 
that the recent fire was not such a bad 
thing after all. While snooping among 
the ruins, he came across what the fire 
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had left of a small Crocker Wheeler mo- 
tor. He gathered up the castings and 
wrote a letter to the manufacturer de- 
scribing his find, and closing thus: “Can 
I wind the armature so as to use it as a 
direct-current series-wound dynamo? If 
so, what size and how much wire must I 
use on the field magnet and armature? 
How many coils must I divide the arma- 
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GENERATING SET FOR LAUNCHES AND YACHTS. 


ture into? Thank you very much for the 
information you can give me,” etc. Many 
a collector of souvenirs has carried things 
away from the scene of the fire to be 
placed in curio-cabinets and on rural 
mantel-shelves, but this young Franklin 
knows a trick worth two of that. 


———— a 
An Impressive Machine Tool 

Catalogue. 

The Niles-Bement-Pond Company, New 
York city, has recently published a mag- 
nificent catalogue illustrating and describ- 
ing the products of its various manufac- 
tories. This catalogue embraces some 
seven hundred and odd pages, and is print- 
ed on heavy white stock and bound in 
cloth in a most substantial manner. The 
general index alone takes up some six 
pages. There is listed and described in 


this catalogue almost every conceivable 
form of machine tool, from the tiny 
reamer to the immense shear and punch, 
and the electrically operated crane capable 
of lifting a locomotive complete. There 
has probably never been gathered under 
one cover so diverse a variety of apparatus. 
In addition to the machine tools, the com- 
pany shows several views of its works, 
and reproduces, with beautiful effect, the 
diplomas and medals it has been awarded 
from time to time. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


PLECTRIC TRACTION SYSTEM FOR MADRAS, INDIA—A 
company has been organized in London, England, for the purpose of 
building an electric traction system in Madras, India. The company, 
which is designated as the Madras Electric Tramways (1904), Lim- 
ited, has a capital of £100,000 and £50,000 in debenture stock. The 
directors are Sir H. C. Mance, J. W. Barclay, J. J. Courtenay and 
J. Gray. 


CINCINNATI INDEPENDENT TELEPHONE COMPANIES UP- 
HELD—Judge Nippert, of the Probate Court, Cincinnati, Ohio, de- 
cided on April 2 that the independent telephone companies have the 
right, under the statutes of the state, to use the streets of Cincin- 
nati. Efforts to obtain franchises have been made for some time 
by the independent companies, which have applied to the city 
authorities. It is stated that the decision will be carried to the 
higher courts. 


NEW YORK SYNDICATE BUYS MONTEREY POWER PLANT 
—A New York syndicate has secured control of the electric light 
and power plant at Monterey, Mexico. The Monterey Light and 
Power Company has been incorporated under the laws of the 
state of New Jersey, with a capital of $500,000, for the purpose of 
acquiring, enlarging and operating the plant. The president of the 
company is P. G. Gossler, of the engineering and contracting firm 
of J. G. White & Company, New York city, and the remodeling and 
extension of the system will be undertaken by that company. 


HAWAII WIRELESS TELEGRAPH STATION OPENPD—On 
March 23, for the first time since it was opened, the wireless tele- 
graph system established at Honolulu, Hawaii, was working satis- 
factorily. With the aid of a substantial subsidy from the terri- 
torial government, the promoters have been able to put the line 
in good condition, and messages can now be sent with the assurance 
that they will be delivered. The system in use in Hawaii has been 
perfected by F. J. Cross, who first introduced wireless telegraphy 
in the islands. Messages are being sent from Honolulu to Oahu 
direct, a distance of 172 miles. 


THE NORTH AMERICAN COMPANY UNDER SUIT—A suit to 
set aside the $20,000,000 consolidation of the Missouri Electric 
Light and Power Company, the Union Electric Light and Power 
Company and the Citizens’ Electric Light and Power Company, now 
constituent corporations of the North American Company, of New 
York, has been instituted by Morgan Jones, of Denver, Col., in the 
United States Circuit Court at St. Louis. The complaint is that the 
merger was voted without the complainant’s consent, and that, as 
a result, the stock of the Missouri Edison Company, of which he 
is a large holder, has depreciated in value. 


FOR A NEW LOCKPORT POWER CANAL—The Niagara, Lock- 
port & Ontario Power Company has closed a contract for the con- 
struction of a power canal from the Niagara river at Lasalle to 
Lockport. The company had a bill in the senate for an extension 
of the time and scope of its charter, which was passed by a vote of 
thirty-five to twelve on April 7. This charter permits the taking 
of enough water to develop 100,000 horse-power at the head of 
the gulf at Lockport. It is understood that the Iroquois Construc- 
tion Company has undertaken the contract, and report has it 
that the Westinghouse company is heavily interested in the plan. 
Ex-State Engineer John Bogart will be constructing engineer. The 
eighteen-mile creek from Lockport to Lake Ontario will be used as 
a mill-race, and power can be developed all along the creek with a 
220-foot fall to the lake. The new charter will authorize the trans- 
mission of electric power anywhere in New York and Ohio. 


TRACTION COMPANY UNDERTAKES LARGE MORTGAGE— 
The Fort Wayne & Wabash Valley Traction Company has under- 
taken a mortgage of $7,500,000 with the Trust Company of North 


America, Philadelphia, Pa. This mortgage is given as a basis for 
first-mortgage consolidated five per cent gold bonds of the par 
value of $1,000, aggregating $7,500,000. The bonds are dated March 
1, 1904, and are payable March 1, 1934. Of this amount, $1,875,000 
is delivered at once, and $1,813,000 at the further order of the in- 
terested parties. The corporation is the traction company which is 
now operating lines in Fort Wayne, Peru, Logansport and La 
Fayette, and an interurban line between Wabash and Logansport. 
Its articles of incorporation provide that it may do business in 
Tippecanoe, White, Carroll, Cass, Miami, Wabash, Huntington, 
Allen, De Kalb, Noble, Lagrange, Steuben, Grand, Adams, Wells, 
Elkhart, St. Joseph, Fulton, Marshall and Kosciusko counties. 
Among the cities mentioned which are to receive traction service 
are Marion, Van Buren, Huntington, Warren, Decatur, Roanoke, 
Bluffton, Ossian, Goshen and Rochester. 


NEW POWER CONTRACTS FOR SOUTH BEND, IND.—Power 
contracts are being negotiated between the St. Joseph & Elkhart 
Power Company, proprietor of the Hen Island dam project, and the 
South Bend Electric Company. The franchise allows the latter com- 
pany the use of the surplus power produced by the former. This 
arrangement means that the promoters of the dam enterprise have 
decided to let their franchise—received at South Bend under the 
name of the South Bend Power Company—go by default, and fur- 
nish all the surplus power, after providing for Elkhart, Mishawaka 
and intervening points, to the local corporation for South Bend 
use. The hydraulic development at Buchanan is now furnishing 
power to the South Bend Electric Company under similar arrange- 
ments. As a result of this plan, all the important electric power 
plants in the valley of the St. Joseph river will be operated in har- 
mony. Reliable and constant service will be assured, in view of the 
fact that the hydraulic developments at Elkhart, Twin Branches 
and Buchanan will be connected electrically and also helped out by 
steam power at Elkhart and South Bend. Should any trouble hap- 
pen at the Buchanan plant, customers receiving power directly from 
Buchanan will be switched immediately upon the Twin Branch 
plant, and vice versa. . 


EXTENSIVE TRACTION CONSTRUCTION FOR NEW YORK- 
PHILADELPHIA LINE—At a meeting of the directors of the New 
Jersey Short Line Railroad Company, held at Philadelphia, Pa., 
April 7, a contract was awarded to the Railroad Construction Com- 
pany, of- Philadelphia, for thirty-six miles of electric railway at a 
cost of $2,225,000. The road to be built is a portion of the Philadel- 
phia & New York Electric Railway, and will shorten the line about 
to be opened by more than seven miles. The contract calls for 
seventy-pound rails, to be laid upon extra heavy ties and stone 
ballast. The construction company is also required to build all the 
bridges across the Rahway and Raritan rivers, as well as overhead 
bridges for crossing all steam roads. The line to be built will ex- 
tend from Milltown, Middlesex County, N. J., to the Baltimore & 
Ohio drawbridge over the Kill von Kull at Blizabethport. The con- 
tract also calls for the erection of a power-house and car barn, the 
necessary steam and electrical plant for generating the electricity 
and the required number of cars, which it is specified must be of 
the latest pattern. Each car will be equipped with a motor of 200- 
horse-power. The New Jersey Short Line Company was incorpo- 
rated recently with a capital of $3,000,000. The company’s incor- 
porators were Richard D. Ashbridge, East Downington; A. A. Moyer 
and Thomas R. Heller, of Philadelphia; Thomas P. Curley, George 
H. B. Martin and John H. Sintzeo, of Camden. The management 
of the Philadelphia & New York line has announced that the first 
through cars between Camden and Jersey City will be run on May 
10. Until the short line is built, the service will be operated by way 
of New Brunswick, Bound Brook and Westfield. The cutoff at Tren- 
ton has been completed, and the bridge near Delair will soon be 
ready for use. A half-hour service will be inaugurated between 
local points and an hourly service between Camden and Jersey City. 
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TELEPHONE AND TELEGRAPH. 


EXIRA, IOWA—The Farmers’ Mutual Telephone Company will 
extend a line to Audubon. 


COVINGTON, TEX.—A new telephone line is being put in be- 
tween this place and Blum. 


REASNOR, IOWA-—The Reasnor Telephone Company has been 
granted a franchise at Newton. 


LEBANON, IND.—The Bell Telephone Company will shortly in- 
stall a local system in Lebanon, 


WATERLOO, [OWA—The United States Telephone and Tele- 
graph Company will build a new office building. 


DETROIT, MICH.—The Ottawa city council has decided to enter 
into a five-year contract with the Bell Telephone Company. 


ROME, GA.—The Southern Bell Telephone Company has com- 
pleted arrangements for a country line from Rome to Yancey Sta- 
tion. 


LYNBROOK, N. Y.—The New York & Long Island Telephone 
Company has installed a large new switchboard in its Lynbrook 
exchange. 


GONZALES, TEX.—The Postal Telegraph Company is now 
stringing a wire from San Antonio to Victoria by the way of Gon- 
zales and Cuero. 


DOTHAN, S. D.—The city council has granted Henderson and 
Cameron a franchise to construct a telephone line through the 
streets of the town. 


PARIS, ILL.—The Citizens’ Telephone Company has decided to 
construct a line from Vermillion, in Edgar County, to Dennison, in 
Clark County, and the work will be done immediately. 


DETROIT, MICH.—The People’s Telephone Company has sold 
all its Detroit property, including its mains in the streets and its 
uncompleted building, to the Michigan Telephone Company, for 
$175,000. 


CHATHAM, VA.—The Southern Bell Telephone and Telegraph 
Company has installed its system at Dry Fork and Vaden’s Mill. 
The American Telephone and Telegraph Company is adding four 
additional wires to its line through this county, making a total of 
ten wires. 


SAN DIEGO, CAL.—The Home Telephone Company, which will 
soon construct a $250,000 system in this city, having already secured 
the franchise, has filed articles of incorporation. It is capitalized 
at $500,000. The incorporators are F. F. Graves, F. F. Boyce, Wil- 
liam M. Godfrey, Arthur Wright and Charles E. Sumner. 


CHEHALIS, WASH.—The rural telephone line which is being 
built to Mossy Rock, thirty miles east of Chehalis, is being pushed 
rapidly to completion. About seventeen miles of the east end of 
the line is completed, and only awaits the arrival of the telephones 
to be in operation. The line is to come from Mossy Rock by way of 
Silver Creek, Salkum, Ethel and Forest to Chehalis. 


KANSAS CITY, MO.—The board of public works has ordered 
the city treasurer to return to the Home Telephone Company the 
$40,000 placed with the city as a guarantee that it would fulfill the 
terms of its contract. The report of the city electrician and city 
engineer shows that the company has a splendidly equipped plant, 
with over 7,000 telephones in active use, and an ultimate capacity 
of 24,000 telephones. 


CANANDAIGUA, N. Y.—The Ontario & Steuben Telephone Com- 
pany has just finished a prosperous year, but declared no dividends, 
owing to the fact that further extension of its lines is contemplated 
in the immediate future. Officers elected for the ensuing year are 
as follows: president, Hector Blake; secretary, William W. Hol- 
comb; treasurer, Will Housel; auditor, C. L. Lewis; directors, 
George R. Granby, George B. Hemenway, D. D. Cottrell and C. L. 
Lewis. 


JASPER, ALA.—The Southern Bell Telephone and Telegraph 
Company, it is reported, will begin at once eatensive improvements 
on its system at Jasper, and on the long-distance lines running from 
this point to other places in Walker County. It is proposed to in- 
stall a new plant, and several thousand dollars will be expended on 
the local exchange. It is believed that within a short while the 


ELECTRICAL REVIEW 


Vol. 44—No. 16 


work of rebuilding the lines running from Jasper to Corona, Oak- 
man and Cordova will begin. A line to Carbon Hill is also con- 
templated. 


NEW HAVEN, CT.—Arrangements have been made with the 
Southern New England Telephone Company, so that beginning on 
May 1 direct communication may be had between the local sub- 
scribers in East Haven and this city. A pair of trunk wires will 
connect the two systems, and local subscribers will install at their 
stations the type of instrument used by the Southern New England 
company. After the changes have been completed it will be possible 
for the East Haven subscribers to secure connection with points 
within and outside of Connecticut. 


WHEELING, W. VA.—The work which has been in progress for 
some time on the connection of independent telephone lines between 
this city and Wellsburg has been completed, and the two lines are 
now connected. By connecting with the Wellsburg company’s line, 
the National now reaches the following named cities and towns for 
the first time: Wellsburg, Bethany, Lazearville, in this state; Bril- 
liant, Mingo, Steubenville, Wellsville, East Liverpool and Alliance, 
in Ohio, and Independence, West Middletown, Patterson, Buffalo, 
Burgettstown, McDonald, Oakdale and Carnegie, in Pennsylvania. 


LESTON, PA.—It is said that a cooperative telephone system 
will be inaugurated in upper Bucks County in the near future. The 
residents between Quakertown and Riegelsville, along the line of 
the Quakertown & Easton Railroad, have interested themselves in 
the formation of a company to operate within the bounds of that 
territory. It is proposed to construct a telephone line along the 
railroad, with a telephone in each station. The farm houses in the 
adjacent territory will be connected with the same line, and at 
Quakertown the line will connect with the Bell system. The Bell 
company is arranging to extend its lines to Tinicum, Sundale, Er- 
winna, Uhlertown, Revere and other points in that part of the 


county. l 
LEGAL NOTES. 


LEGAL RESTRAINT OF SALE—In the action brought by the 
Westinghouse Electric and Manufacturing Company against the 
Electric Appliance Company, Chicago, Ill., to restrain that company 
from selling or manufacturing the Gutmann wattmeter, Judge Kohl- 
saat, of the United States Circuit Court, Chicago, Ill, handed down 
a decision on March 26, sustaining the Tesla patents No. 511,559 
and 511,560 on the rotating field split-phase system and granting the 
injunction asked for. 


DIRECT-CURRENT ELECTRICAL MEASURING INSTRUMENT 
DECISION—The fundamental patent for the Weston direct-current 
electrical measuring instrument has been sustained as valid at the 
United States Circuit Court for the Southern District of New York. 
On March 2, 1904, Judge H. H. Wheeler held that patent No. 392,387, 
dated November 6, 1888, granted to Hdward Weston for direct-cur- 
rent electrical measuring instruments and owned by the Weston 
Electrical Instrument Company, was good and valid and had been 
infringed by various types of direct-current instruments. On April 
2, 1904, in the same court, Circuit Judge H. E. Lacombe granted a 
motion for preliminary injunction in the suit of the Weston Elec- 
trical Instrument Company versus the Keystone Electrical Instru- 


ment Company. 
PERSONAL MENTION. 


MR. G. H. MASTERS, of Berkley, Cal., has gone to Gardnerville, 
Neb., as electrical engineer for a mining company located at that 
address. 


MR. F. D. PHILLIPS, formerly with the Electric Appliance Com- 
pany, Chicago, 111., is now identified with the Crescent Company, of 
which he has recently been elected vice-president. 


MR. PAUL JONES, who was formerly connected with the Denver 
Gas and Electric Company, has been appointed secretary and treas- 
urer of the Lincoln (Neb.) Gas and Electric Company. 


MR. U. G. TOWNSEND, who was with the Bryan Telephone Com- 
pany, Bryan, Ohio, has resigned to accept a position with the Wil- 
liams-Abbott Electric Company, Cleveland, Ohio, aS salesman. 


PROFESSOR CHARLES BASKERVILLE, of the University of 
North Carolina, announced at a lecture before the Chemists’ Club, 
New York city, April 8, that he had discovered two new elements 
which he designated as “Berzelium,” after Berzelius, and “Caro- 
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linum,” after the place of its discovery. These elements, it is un- 
derstood, have been separated from thorium, and have their origin 
in the monazite sand of North Carolina. 


MR. W. C. DILLON, formerly connected with the People’s Home 
Telephone Company, Birmingham, Ala., in the capacity of super- 
intendent, has resigned to accept a like position with the Memphis 
Telephone Company, Memphis, Tenn. 


MR. FRANK R. PHILLIPS, assistant master mechanic of the 
Cleveland Electric Railway Company, Cleveland, Ohio, has accepted 
the position of master mechanic of the Cincinnati, Newport & Cov- 
ington Traction Company, Covington, Ky. 


MR. G. M. MORAN has been made superintendent of the Sedalia 
Gas and Fuel Company and the Sedalia Electric Light and Power 
Company, of Sedalia, Mo. He succeeds Mr. J. L. Griffith, who for 
the past four years has been superintendent of the companies. 


MR. A. D. SCHINDLER, formerly division superintendent of the 
Santa Fe Railroad between San Francisco and Bakersfield, has been 
appointed general manager of the Pacific electric trolley railway 
system. Mr. Schindler takes the place of Mr. Epes Randolph, who 
retires. 


MR. F. H. WHEELER, formerly chief engineer of the Imperial 
Finance and Construction Company, Toledo, Ohio, has resigned that 
capacity to enter the construction field under the name of Wheeler 
Electric and Construction Company, with offices at 305 Dearborn 
street, Chicago, Ill. 


MR. P. G. GOSSLER, who is connected with the Montreal Light, 
Heat and Power Company, in the capacity of general superintendent 
and engineer, has tendered his resignation, to take effect May 1. 
Mr. Gossler has accepted the general managership of J. G. White 
& Company, New York. 


MR. HARMAN S. SALT has joined forces with the Dale Com- 
pany, of New York, and will hereafter ably fill the position of 
manager of that enterprising house. Mr. Salt was for many years 
identified with the Western Electric Company, and is an experienced 
and popular member of the electrical manufacturing fraternity. 


MR. L. W. STANTON, consulting telephone engineer, Cleveland, 
Ohio, is supervising the installation of an all-cable telephone plant 
of between 200 and 300 instruments, for the Controller Company of 
America, on the World’s Fair grounds, St. Louis. All the tele- 
phones used will be of the measured-service type, which are manu- 
factured by the Controller Company of America. This plant will 
represent the highest type of modern telephony. 


MR. W. F. WARDEN, president and general manager of the 
Burt Manufacturing Company, salled for Europe on the steamer 
Celtic, of the White Star Line, on April 15. Mr. Warden will visit 
the foreign agents of the company in England, France, Germany, 
Belgium, Norway, Sweden, Denmark, Russia, and possibly Switzer- 
land, Greece and Spain. Mr. J. Asa Palmer, secretary of the com- 
pany, will have full direction of affairs in Mr. Warden’s absence. 


COLONEL W. S. ROGERS, one of the pioneers in the electrical 
business, has been appointed manager of the western office of the 
Chipman Electric Purifying Company. Mr. Rogers’s office will be 
located in the Schofield Building, Cleveland, Ohio. The western 
office of the company will include all of the United States west of 
Pennsylvania. The “Chipman” process contemplates not only the 
purification of water for steam boilers, but the purifying of water 
for towns and cities. Plans are now being prepared, it is said, to 
furnish a plant with a capacity of 30,000,000 gallons per day for the 
city of Montreal, Canada. 


MR. JOHN SCULLIN has been appointed director of transporta- 
tion of the World’s Fair. This appointment was made at a meet- 
ing of the exposition executive committee. Mr. Scullin has accepted 
this appointment at the earnest solicitation of his fellow directors, 
and will bring to this position a world-wide experience as a director 
of traction undertakings of magnitude. Mr. Scullin is one of the 
foremost railroad builders and managers in the West. He began as 
a contractor, doing much work on the Texas and other gsouth- 
western systems. Later he became a street railway magnate in St. 
Louis, building and managing for many years the Union Depot sys- 
tem, which was sold to the United Railways Company when the 
present consolidated system was formed. He was one of the owners 
of the St. Louis, Kansas City & Colorado line, which was sold to the 
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Rock Island, and he also built, and is largely interested in, the St. 
Louis and North Arkansas line. Director Scullin will have juris- 
diction over the intra-mural railway. The entire system of handling 
freight, exhibits and passengers on the site will be in his hands, 
and he will also manage the exposition’s interest in the general 
service company. Up to the present time about 2,000 cars of ex- 
hibits have been received, out of an estimated total of 13,000. It is 
expected that there will be from 200 to 300 cars a day between now 
and April 30, if the exhibits are to be in an advanced state of com- 
pletion before the opening. 


ELECTRICAL SECURITIES. 


Although there are many opinions extant regarding the future 
of prices, the events of the past week have been such as to hold out 
the hope that still better conditions will prevail. It is remarkable 
that, beginning with an adverse decision as far as large holding 
corporations were concerned, the market has shown greater stability 
and more susceptibility to increase in values. While, two weeks ago, 
there was a slight retrogression, this has been made up, and prices 
last week closed generally better than at any time since the first 
of the year. The unexpectedly good showing of the United States 
Steel Corporation in its latest financial and industrial report, and 
the increased earnings by the large railroad companies, indicate that 
business is picking up. It is also very probable that labor difficulties 
will be less widespread than in some time, the trade unions showing 
a tendency to conservatism which will make for harmony and prog- 
ress. In the electrical and general contracting field there seems to 
be a disposition to accept conditions as good, and but very little com- 
plaint is heard in any quarter as to lack of opportunity for invest- 
ment and profit-taking. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 9. 
New York: 


Closing. 
Brooklyn Rapid Transit...............cc00: 46 
Consolidated Gas........... ccc ccc cece cees 201 
General Electric... .... 0. ccc ccc cee 163 
Kings County Electric..............ccceees 183 
Manhattan Elevated.................cccceee 143% 
Metropolitan Street Railway...... eee Gees 117 
New York & New Jersey Telephone.......... 140 
Westinghouse Manufacturing Company...... 175 
Boston: | Closing. 
American Telephone and Telegraph......... 123% 
Edison Electric Illuminating................ 237 
Massachusetts Electric. .......... ccc ccc c ewes 74% 
New England Telephone.................00. 121 
Western Telephone and Telegraph preferred. 80 
Philadelphia: Closing 
Electric Company of America..............:; 8 
Electric Storage Battery common........... 57 
Electric Storage Battery preferred.......... 67 
Philadelphia Blectric...............cccceees 6 
Union Traction. .issisisecrsserrissesoricee 4954 
United Gas Improvement.................00. 84 
Ohicago : Closing 
Chicago Telephone...............ccccceeees 117 
Chicago Edison Light................0c000- 148 
Metropolitan Elevated preferred............. 47, 
National Carbon common................... 30 
National Carbon preferred.................. 10034 
Union Traction common................... 554 
Union Traction preferred.................5¢ 3144 


Stockholders of South Side Elevated have authorized an increase 
of capital stock from $10,323,800 to $17,550,500, and directed the 
board of directors to dispose of the new shares, according to the 
plan proposed. The proceeds will be used to build third-track and 
new lines. 

For the year ended February 29, the report of the Metropolitan 
West Side Elevated Railway is as follows: gross, $2,147,153: ex- 
penses, $1,042,338, leaving net of $1,104,815; other income, $6,037, a 
total of $1,110,846; charges, $894,745, leaving a surplus of $216,101, 
as compared with a deficit of $20,982 for the preceding year. No 
dividends were paid, however, during the year just ended, which 
accounts for the apparent increase. Byron L. Smith, F. L. Higgin- 
son and C. H. Requa have been elected directors, the latter replacing 
C. Sumner. 
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ELECTRIC RAILWAYS. 


SACRAMENTO, CAL.—The Sacramento Electric, Gas and Rail- 
way Company has been granted a franchise to operate in Sacramento 
County. 


HERKIMER, N. Y.—Work will shortly be resumed on the Mo- 
hawk extension of the Oneonta, Cooperstown & Richfield Springs 
electric railway. 


PITTSBURG, PA.—A large force of men is at work building the 
new electric road which will connect West View with Bellevue. This 
line will be finished before summer. 


SIOUX CITY, IOWA—The Sioux City Traction Company will 
make improvements this season costing $50,000. Materials are arriv- 
ing for double-tracking some of the lines. 


UTICA, N. Y.—Construction on an electric railroad, it is stated, 
will soon begin from Binghamton, via Owego to Ithaca, to connect 
with an already completed line to Elmira. 


MARION, IND.—Work is being rushed on the Indiana Northern 
Traction Company’s line from Wabash to Marion, and it is hoped to 
have the road completed by the middle of June. 


JAMESTOWN, N. Y.—The new power-house of the Chautauqua 
Traction Company, for which ground was broken last April, is prac- 
tically completed, and it is expected that the equipment will be in 
running order by the middle of May. 


CUMBERLAND, MD.—Work has been begun on the new electric 
road to connect Westernport with Keyser, W. Va., and the line will 
be pushed rapidly to completion. It will connect with the Cumber- 
land & Westernport Electric Railway. 


WILMINGTON, DEL.—Consolidation of the Wilmington & New 
Castle and the Wilmington & Delaware City Railway companies, 
under the name of the Wilmington, New Castle & Southern Railway 
Company, was ratified recently at a meeting of the stockholders. 


TOPEKA, KAN.—The Arkansas Valley Transit Company, of 
Hutchinson, has been incorporated with a capital of $10,000. The 
purpose of the company is to buy the old horse car line in Hutchin- 
son and turn it into an electric line; also to build a line from 
Hutchinson to Wichita. 


YORK, PA.—The work of trolley line extension has been resumed, 
beginning on the Wrightsville line. This line will go through to the 
Susquehanna river. The York Haven line is now completed as far 
as Mount Wolf, and may be met by a line running south from Lewis- 
berry, which will complete a chain of trolley lines from York to 
Harrisburg. 


SOUTH BEND, IND.—D. M. Shively, of this city, is interested in 
a project to run an electric line from Celina, Ohio, to Montpelier, 
connecting with Geneva. The following are associated with him: 
W. J. Heeter, J. H. Hardison, D. M. Shively, Edward F. Walsh, A. G. 
Briggs, S. W. Hale and C. D. Porter. It is expected that the road 
will be built this summer. 


HARRISBURG, PA.—The charter and articles of association of 
the Hummelstown & Campbelltown Street Railway Company have 
been filed at the recorder’s office, in Lebanon. The president and 
directors are as follows: M. S. Hershey, Lancaster, president; Wil- 
liam H. Lebkicher, Lancaster; C. S. Maulfair, Annville; George B. 
Ulrich, Annville; John E. Snyder, Lancaster. 


GUTHRIE, OKLA. TER.—The territorial secretary has granted 
to the Oklahoma City, Lexington & Sulphur Springs Electric Railway 
Company a charter to build an eighty-mile line from Oklahoma City 
to Sulphur Springs, Ind. Ter. The principal incorporator is Charles 
Stewart, of Parkersburg, W. Va. The company has a capital of $1,- 
000,000. Sulphur Springs is the government health resort. 


NEW WESTMINSTER, BRITISH COLUMBIA—It is reported 
here that the electric railway system now being constructed from 
Seattle to Blaine will connect there with the British Columbia Elec- 
tric Railway system and run direct into the cities of New West- 
minster and Vancouver. If this is done the latter company will have 
to build from this city to Blaine, a distance of a little over twenty 
miles. 
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MIDDLETOWN, DEL.—Agents of the Odessa & Middletown 
Railway Company have gone over the proposed route of the exten- 
sion from Middletown to Smyrna and have secured most of the right 
of way. It is proposed to commence work on the road as soon as 
possible, and it is expected the Delaware City line will be extended 
to Odessa, to connect with the railway there. This will give com- 
plete trolley service between Wilmington and Smyrna. 


PUEBLA, COL.—A plan is being arranged by which the Inter- 
urban Railway and Power Company will consolidate with the Trac- 
tion company for the purpose of building a street railway along 
Northern avenue and extending from Carlile park through Bessemer 
to Riverview cemetery, and then down the Vineland road to Avon- 
dale, a distance of eighteen miles. A recent extension of the fran- 
chise given by the city council to the Interurban company in the 
interests of a Boston syndicate has made the deal possible. 


PEKIN, ILL.—The interurban company which proposes to build 
a line from Bloomington to Lincoln, Springfield to Pekin and Peoria, 
has organized and has published a list of the stockholders of the 
project. This line will run through Tazewell County for a consider- 
able distance, running from Peoria to East Peoria, thence via Grove- 
land, Tremont, Hopedale, Boynton to Lincoln. A cross line will be 
run from Morton west to a point on the main line north of Grove- 
land, following the main line south to the south line of Groveland 
township and thence west to Pekin. 


PHILADELPHIA, PA.—James Smith, Jr., receiver of the Atlantic 
Coast Electric Railroad Company, has filed his report in the United 
States Circuit Court, showing that the road is in good financial con- 
dition and capable of first-class operation. The report shows that 
the receipts for the year ending January 31, 1904, were $309,520.53; 
disbursements, $362,064.41, leaving a balance of moneys on hand at 
the date of the report of $47,456.12. The report further shows that 
there were 4,048,671 passengers carried in the year, and that the 
operating expense a mile was $13,491. 


COLFAX, WASH.--—The county commissioners have granted a 
franchise over certain county roads and highways in Whitman 
County to S. J. Crutcher, A. J. Smith and associates of Pine City, for 
the construction of an electric railway. The line proposed will run 
from Spokane through Spangle, Pine City and St. John to Colfax. 
The Washington Water Power Company is behind this line and will 
supply the capital. It is expected that work will commence this 
summer and be pushed to completion as fast as labor can build it. 
The line will tap a very rich section of country that is now some- 
what isolated from rail transportation. The preliminary surveys 
will be made within a few weeks. 


JACKSON, MICH.—G. A. Mullins, of Chicago, representing the 
Western Engineering and Construction Company of that city, defin- 
itely announces that his company intends to build an electric line 
from St. Joseph to Kalamazoo. According to present plans, work on 
the road will commence as soon as weather conditions are favorable. 
The company already has control of about six miles of grading done 
east from St. Joseph last summer on an electric railway proposition 
which fell through. Mr. Mullins stated that the finances necessary 
tor the road from Kalamazoo to St. Joseph are already assured. As 
now planned, the new road will pass through Hartford, Lawrence 
and Paw Paw, and so to Kalamazoo. Many farmers along the pro- 
posed line have offered free right of way through their property. 


DES MOINES, 1OWA—The St. Joseph Interurban Railway Com- 
pany has been incorporated here with a capital of $100,000. The 
capital stock is divided into 1,000 shares. The incorporators are: 
George C. Sims, Des Moines; A. C. Plummer, Altoona, Iowa; Alice 
M. Butler; John C. Landis, Jr., St. Joseph. The offices and principal 
power-house of the company will be in St. Joseph. The line will run 
through Buchanan, Platte and Andrew counties. The northern 
terminal point of the company will be Savannah, and the southern 
Platte City, the intermediate points being St. Joseph, DeKalb and 
Wallace. This will give a total mileage of about sixty miles. The 
company will do a freight as well as a passenger business, one of 
the chief objects being to haul live stock to the St. Joseph stock 
yards. The work of grading and laying track will begin as soon as 
the right of way is attended to, which will probably be early in the 
summer, 


April 16, 1904 


ELECTRIC LIGHTING. 


NEW FREEDOM, PA.—The borough is to have an electric light 
and water plant, which will cost $13,600. 


ERIE, PA.—The city hall committee has awarded the contract 
for lighting the city buildings to the Erie company. 


GLENS FALLS, N. Y.—The trustees of the village of Lake George 
are considering the question of lighting the village electrically. 


BRYAN, TEX.—The city council has granted to H. B. Dorsey a 
franchise to erect electric light wires and poles on the principal 
street of the village. 


TARENTUM, PA.—The citizens of Tarentum have decided to 
maintain and improve the municipal lighting plant. The cost of 
repairs will be $10,000. 


NEW HAVEN, CT.—The Sheffield Scientific School at Yale is to 
have an electrical plant sufficiently large to light all the buildings in 
connection with the school. 


CHARLOTTE, N. C.—A large substation will be erected here by 
the Catawba River Company at an early date for the distribution of 
power throughout the city. 


DENVER, COL.—George T. Beck has been granted an exclusive 
franchise to supply electric lights to the residents of Cody, and will 
erect a plant within the next two months. 


COLUMBIA, S. C.—The Georgetown Electric Company is con- 
sidering the installation of an electric light plant in Florence, 
similar to the one in operation in Georgetown. 


WATKINS, N. Y.—The property and franchise of the Watkins 
Consolidated Gas and Electric Company have passed into the posses- 
sion of the United Power and Traction Company, of Philadelphia. 


BUTLER, PA.—The light committee has closed a contract with 
the Butler Light. Heat and Motor Company for lighting the streets 
of the city for five years at $80 per year for each arc light. The 
number of lights will be increased from 80 to 110. 


OLD TOWN, ME.—John Conners, Ira D. Conners and George T. 
Sewall are said to be interested in a plan to utilize the water power 
of the Penobscot river near Marsh Rips. A power plant is to be 
erected and current furnished to neighboring manufactories. 


BOSTON, MASS.—The Cape Light, Heat and Power Company, of 
Mansfield, Mass., has petitioned the gas and electric light commis- 
sioners for authority to issue $31,000 additional capital stock to 
build and equip an electric light plant in Provincetown, Mass. 


BOSTON, MASS.—The gas commissioners have authorized the 
Cambridge Gas and Electric Light Company to issue $100,000 of 
capital stock. This is for the purpose of making extensions and 
improvements, and will bring the company’s total capitalization up 
to $700,000. 


BOSTON, MASS.—It is said the Edison company will soon aban- 
don the plant in Woburn recently purchased for the Woburn Light, 
Heat and Power Company, and serve customers in that district from 
a central plant in Boston through a line of underground wire, to be 
at once installed. 


UTICA, N. Y.—At the annual meeting of the stockholders of the 
Utica Gas and Electric Company the following were elected directors 
for the ensuing year: A. N. Brady, William E. Lewis, William T. 
Baker, Charles S. Symonds, Charles B. Rogers, John F. Maynard, 
Daniel N. Crouse, M. J. Brayton and Samuel A. Beardsley. 


OMAHA, NEB.—The Omaha Electric Light and Power Company 
is planning to spend $75,000 in improvements on the plant this 
spring. Work is going on for a thirty-six-inch intake to supply 
water for condensing purposes. Within a few weeks the new ma- 
chinery will be installed. The largest item is a steam turbine and 
electrical generator, which will add 2,000 horse-power to the capa- 
city of the plant. The present capacity is 3,500 horse-power. 


CHARLESTON, S. C.—The committee on lights of city coun- 
cil has completed arrangements for a larger number of street lights 
at lower rates. The new contract will go into effect on July 1 next. 
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By this contract the city will save $5,745, paying $26,223 instead of 
$31,968 per year. The balance will be expended in increasing the 
number of lights. The Consolidated company has reduced the cost 
of arc lights from $97.50 to $80, to be followed next year by a re- 
duction to $765. 


YORK, PA.—The superstructure of the York Haven Water and 
Power Company, which was demolished by the ice flood in the Sus- 
quehanna river a few weeks ago, will be rebuilt at once. The com- 
pany has arranged to construct a temporary wooden building over 
the machinery. A temporary switchboard also will be installed. 
This will enable the company to operate the plant while the perma- 
nent brick structure is being erected, and consequently there will be 
no delay in starting up the plant. 


DUBUQUE, IOWA—A new dynamo has been received by the 
Union Electric Company and has been installed in the plant on 
Eighth and Washington streets. It weighs fourteen tons and will 
be connected with a 500-horse-power engine. The new dynamo was 
necessary because the power plant on Sixth street was overtaxed, 
and it will be connected with that plant. There are now at the 
plant six generators with a capacity of developing 520 kilowatts. 
The new generator will develop 200 kilowatts and will be run at 
full capacity. 


FREMONT, OHIO—The Fremont Power and Light Company has 
been incorporated with a capital of $350,000. The company will 
merge three water powers above Fremont on the Sandusky river 
and combine them into one large power. A dam twenty feet high 
will be constructed, and a modern power-house erected, equipped to 
operate with steam as well as water. The company purposes to 
furnish light and power to factories and private consumers. The 
stockholders have elected the following officers: president, Frank 
Heim; vice-president, J. W. Baxter; secretary and treasurer, D. B. 
Love. 


GLASTONBURY, CT.—Plans have been prepared for the develop- 
ment of a water power on Roaring creek by the Glastonbury Power 
Company. Two dams are to be built. The one for the storage reser- 
voir will be forty feet high and 650 feet long, while the other will 
be 100 feet high and 250 feet long. The power-house will be of steel 
and concrete, and its dimensions will be forty by sixty-six feet. 
About 2,600 horse-power will be developed. The company has a 
capital of $350,000, and among those interested in it are Lewis W. 
Ripley, Henry S. Goslee, D. Willard Williams, James S. Williams 
and J. H. Hale. 


YREKA, CAL.—W. H. Roberts, M. T. Jones, A. F. Reiser, E. C. 
Parshall, Ellen Smith, Anna Coyle, S. J. Smith and D. C. Earhart, 
all of this county, have incorporated a company to be known as the 
Little Shasta Power Company, for the purpose of acquiring electric 
and other power and for building and maintaining electric lines. 
The principal place of business will be at Hornbrook, in this county, 
and the term of incorporation is to be fifty years. The following 
have been elected to serve as directors for the first year: W. H. 
Roberts, D. C. Earhart and S. J. Smith, of Hornbrook, and E. C. 
Parshall, of Klamathon. 


ONEIDA, N. Y.—The waters of Limekiln falls, on Oneida creek, 
in the vicinity of Munnsville, are to be harnessed next summer to 
generate electricity for motive power. The project of establishing 
a power plant at this point was advanced about a year ago by De 
Witt C. Hadcock, of this city. Since that time the place has been 
inspected by electrical engineers and the project pronounced feasi- 
ble. Several financial men of this city have agreed to back the 
project and the plant is to be built by August next. The water that 
is to be utilized has a fall of about 300 feet in a distance of three- 
quarters of a mile. For the entire length the water falls in numer- 
ous cascades from one foot to ten feet in height, and this series of 
cascades is known as the Limekiln falls. At the top of the falls, at 
what is known as Sartwell’s Mill, it is proposed to build a dam 
twenty-five feet high. The water will be carried from the dam 
through a viaduct a distance of three-quarters of a mile. Here a 
steel standpipe 200 feet long will be erected. It is planned to carry 
the electricity from the plant to Oneida, where it will be furnished 
for use in manufactories only. The cost of erecting the dam, via- 
duct, standpipe, power-house and carrying the electricity to Oneida. 
including the installation of transformers, is estimated at $130.000. 
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INDUSTRIAL ITEMS. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
Chicago, Ill., will remove its offices on April 20 from 183 Lake street 
to 184 Lake street. 


THE GARTON-DANIELS COMPANY, Keokuk, Iowa, has recently 
had published a catalogue in which is illustrated and described 
“Garton” lightning arresters. 


THE CROWE METAL MANUFACTURING COMPANY, Chicago, 
Ill., manufacturer of name-plates, has issued its catalogue illustrat- 
ing many designs. Catalogue will be sent on request. 


THE CRESCENT COMPANY, Chicago, Ill, manufacturers’ 
agent of electrical specialties, has removed to 216-22 Omaha Build- 
ing, where it will have ample facilities for its increasing business. 


THE DAYTON BDLECTRICAL MANUFACTURING COMPANY, 
Dayton, Ohio, illustrates, describes and lists in a complete little cata- 
logue which it is distributing, the “Apple” ignition apparatus which 
it manufactures. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., reports 
large sales of Packard lamps during the winter just past. In fact, 
these sales have exceeded all previous records. The company claims 
that this is merely a result of maintaining an extremely high effi- 
ciency in the Packard product. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, is distributing its bulletin No. 1025 describing 
“Bullock”  oil-insulated, steel-type transformers. These trans- 
formers are made in sizes ranging in capacity from 3714 to 250 
kilowatts, in self-cooled, and from 100 to 2,000 kilowatts, in water- 
cooled type. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
has just sent out two interesting bulletins, Nos. 6 and 7. Bulletin 
No. 6 contains an article by Mr. F. R. Field, on “Electric Haulage 
versus Mule Haulage in a Colorado Mine.” In bulletin No. 7 is an 
article by Mr. C. B. Peck, on “An Alabama Electric Coal Haulage 
Plant.” Both of the bulletins will be sent on request. 


THE SIMPLEX ELECTRIC HEATING COMPANY, Cambridge, 
Mass., has just issued a very complete catalogue of its electric heat- 
ing specialties. The catalogue is fully illustrated and many forms 
of cooking utensils are listed. There are also listed a large variety 
of other electrical appliances, such as glue pots, soldering irons, 
curling-iron heaters, heating pads, instrument sterilizers, radiators, 
foot warmers, laundry and tailors’ irons, etc. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., manu- 
facturer and electrical engineer, has increased its capital to $2,000,- 
000. The company, which is one of the largest of the independent 
electrical manufacturers, was organized in 1892 by Dr. Schuyler 
Skaats Wheeler and Professor Francis B. Crocker on a relatively 
modest basis. It now has fifteen branch offices from Boston to San 
Francisco, and does an extensive business in electrical power appa- 
ratus. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY, INC., 
Stamford, Ct., reports that the Public Service Corporation of New 
Jersey has purchased from it several miles of “Wyckoff” creosoted 
conduit for its construction work this season, and the Bell Tele 
phone Company, of Philadelphia, Pa., has bought over twenty miles 
of “Wyckoff” creosoted conduit for its underground work in Phila- 
delphia this season, together with a large amount of creosoted lum- 
ber to lay on top of the conduit to protect it. 


THE RHODE ISLAND BLECTROMOBILE COMPANY, Provi- 
dence, R. I.,announces a heavy-service test which its electric carriage 
recently endured on a trip from New York city to Yonkers and back. 
The actual distance run by the carriage was fifty-nine and one- 
half miles, and it is stated that the equipment was in such con- 
dition that ninety miles could easily have been made. There are 
thirty-two cells in the wagons, each weighing twenty-nine pounds, 
and these are rated with a capacity of ninety miles on one charge 
day after day. 


THE LANYON ZINC COMPANY, 607 Carleton Building, St. 
Louis, Mo., one of the largest individual producers of spelter in the 
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West, has reprinted from the Lead and Zinc News, St. Louis, Mo., 
a valuable paper entitled “Two Stories of Zinc.” This takes up in 
detail the production and processing of spelter and the manufacture 
of sheet zinc. The booklet is illustrated with half-tone drawings 
and diagrams. In addition to this there is a map of the United 
States zinc mining districts and locations of towns or cities in 
which are located zinc spelters or oxide works. Mr. F. BÐ. Drake 
is the president of the Lanyon Zinc Company. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., is continually adding to its list of “Exide” battery depote, the 
list now including twelve cities. The rapidly increasing demand for 
“Exide” batteries has necessitated the opening of new depots at 
central points. Each of these depots is in charge of an experienced 
storage battery man and carries a full line of battery material,so that 
users of electrical vehicles, equipped with “Exide” batteries, can 
conveniently obtain supply parts. Stations are located in New York 
city, Philadelphia, Pittsburg, Buffalo, Chicago, Denver, Boston, St. 
Louis, Rochester, Toledo, Detroit and Columbus. 


THE EUREKA ELECTRIC COMPANY, Genoa, 111., has produced 
a decided novelty in the form of an advertising folder in imitation 
of its model No. 99 telephone. This has all the appearance of a 
wall set with hinged door, which on being folded back shows the 
interior appointments and wiring. The company is now running 
its factory overtime and reports a most successful spring outlook 
for business. The factory has been extremely busy for the past ten 
weeks and orders are coming in heavily on a new switchboard appa- 
ratus, which is securing a high endorsement of all who have seen it. 
The company will be pleased to send its latest 1904 bulletin and 
printed matter describing its well-known line of apparatus. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is distrib- 
uting a mailing circular of peculiar and timely interest. This com- 
bines, in addition to a splendid map in colors, a quantity of informa- 
tion concerning the status in the Russo-Japanese situation. The 
advertising text is characteristic, and the following is worth quot- 
ing: “While the war in the Far East is attracting so much atten- 
tion, we are engaged in a most vigorous campaign after business. 
With such aids as Okonite and I. X. L. wires, Okonite tape and 
Manson tape, Pittsburgh transformers, Columbia lamps, D. & W. 
material, and Williams-Abbott telephones, backed by ample facil- 
ities and every modern system to ensure proper and prompt handling 
of business, we hope to capture your orders.” 


THE GOULD STORAGE BATTERY COMPANY, New York city, 
N. Y., reports that among recent contracts closed by it are the follow- 
ing: Chambersburg, Greencastle & Waynesboro Railway, Waynes- 
boro, Pa., two floating batteries, one of 242 cells, type O-11, and one 
of 244 cells, type 0-9. Additional plates for the Lexington Street 
Railway Company, Lexington, Ky., increasing the company’s output 
to 352 kilowatts. Elder & Johnson, Dayton, Ohio, sixty cells of 400- 
ampere discharge, with a “Gould” C. E. M. F., booster for elevator 
regulation. Bank of Montreal, Montreal, Canada, sixty-one cells, 
with a discharge of 960 amperes, with motor-driven end-cell switch. 
Isolated and residential plants for C. C. Williams, Cohassett, Maas.; 
W. T. Smith, Elks, Nevada, and United States navy yard, New York. 
Also six central battery system telephone plants at different points. 


THE BURT MANUFACTURING COMPANY, Akron, Ohio, manu- 
facturer of the Cross oil filter and the Burt exhaust head, has re- 
cently received an order from one of its foreign agents at Durban, 
South Africa, for thirty gross of oil filters, and another from its 
agent at St. Petersburg, Russia, for oil filters for the Russian Gov- 
ernment. The Burt Manufacturing Company has recently pro 
duced an interesting photograph showing a thirty-inch exhaust head 
which it recently made for the Jones & Laughlin Steel Company, 
Pittsburg, Pa. This exhaust head is ten feet high, nine feet four 
inches in diameter, and weighs 7,200 pounds. Mr. W. F. Warden, 
president and general manager of the company, sailed for Europe 
on the steamer Celtic, of the White Star Line, from New York, on 
April 15. Mr. Warden goes in the interest of his company, which 
has a large foreign trade in all the principal countries of the world. 
This trip will be confined to visiting agents in England, France, 
Germany, Belgium, Norway, Sweden, Denmark and Russia, and, if 
time permits, Switzerland, Greece and Spain. In Mr. Warden’s ab- 
sence, Mr. J. Asa Palmer, secretary of the company, will have full 
direction of its affairs. 
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DANGER FROM LARGE GAS MAINS. 

A valve in a gas main which furnishes the supply to Mount 
Vernon and Pelham, two towns a short distance from New York 
city, broke recently, during the night, and shut off the gas for a 
couple of minutes, when it came on again. The time of shut- 
down was sufficient, however, to put out all lights which had been 
left burning, and upon the renewal of the supply the gas, of 
course, poured out through all open burners. The danger was 
quickly recognized by the gas department and others, and the gas 
turned off, and an active campaign was started to awaken all 
users of gas in that district. So far no deaths have been re- 
ported ; but there can not be any doubt that the danger did exist. 
The gas company did not think it safe to turn on the supply 
again until noon of the next day, thus causing considerable in- 
convenience to those who depend upon gas for cooking and heat- 
ing. Now that we have a better system of illumination, we are 
beginning to recognize the dangers of the old. It is very probable 
that this method of illumination would never have been tolerated 
had it not been the best and safest system when it was first in- 
troduced. {T # | 


NEW FACTORS IN CIVIL LIFE. 

When the electric railway had clearly shown ita suitability 
for urban transportation, and had begun to reach out into the 
outlying districts and bind them closer to the cities, a new factor, 
making for the good of the city, was recognized. It was seen 
that a system of transportation which could be operated over city 
streets without creating an unbearable nuisance, and which could 
also make good speeds in the thinly settled or country districts, 
would make it possible for those working in the city to make their 
homes some distance from their places of business, and yet not 
When, in 
addition to the other advantages of suburban life, it was shown 


have to sacrifice too much time in going to and fro. 


that, even adding the cost of riding to the lower rents of those 
sections, there was still an advantage in its favor, it was felt 
that the new influence, tending to distribute over wide areas the 
workers of a large city, would prove to be a powerful force in 
relieving congested districts, in purifying overcrowded, un- 
healthy tenements, and in bringing air and sunshine to many 
who before had been compelled to live without them. In these 
expectations we have not been disappointed, for the effect of the 
electric railway has been most beneficial. It was as though fresh 
blood was being infused into the exhausted and sluggish localities 
through the new veins and arteries formed by the networks of 
railroads which have spread through and out from our cities. 


The Telephone in the Country. 
Another of the important factors in our present-day civiliza- 
tion is the telephone. The value of this quick and easy means of 
communication 13 well recognized to-day, and an accident such as 
happened recently in New York city served to bring home to the 
busy man, who has given little thought to the work that is being 
done by the engineer, how much he depends upon the new art. 
The value of the telephone in other fields has been pointed out 
on various occasions. It brings to the isolated country home a 
sense of security, and makes the residents of a whole county 
neighbors. It enables the farmer to watch the markets, so that 
he may sell his products to the best advantage, without trouble 
or waste of time. In other ways, the telephone, which first made 
its impress upon the city, is now working for the good of the 


thinly settled country. 


The Telephone as a Reformer. 

The influence of the telephone is being felt in another field. 
It has been used in Missouri to baffle the attempts of a political 
boss to call snap primaries and force upon the party his own 
candidates. By means of the telephone all the voters, even those 
most distant, were quickly notified and called together, and the 
scheme was defeated. Thus the telephone becomes an agent for 
the good of the state. And in this it is assisted by the electric 
railway which affords an easy means of traveling for those called 
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by the telephone. ‘The disadvantages of distance have been 
greatly overcome, and the citizens of a county may be brought to- 
gether or kept informed of every political movement almost as 
easily as when, in colonial days, the whole state was nothing but 
a small settlement. It seems as though these two new arts 
would be potent factors in bringing back to the people much of 
the political power which has passed from them, to self-appointed 
leaders, because the voters are scattered over a thinly settled 
country. May they not prove to be powerful weapons for the pro- 
tection and strengthening of democratic institutions ? 


THE ETHICS OF FAKES. 

Not infrequently our opinion is sought regarding some new 
device purporting to operate by electric or magnetic means. A 
number of these devices have been for therapeutic uses, and the 
enquirer either was seeking for a remedy for himself or a friend, 
or is considering investing in the device. 


The Side of the Frand. 

When the device is undoubtedly a fraud, there would seem 
to be no choice in the advice to be given. But are there not 
some arguments for the other side? Take, for instance, an alter- 
nating-current electromagnet which the inventor claims acts 
wonderfully to relieve pain. One can not deny that this pro- 
duces a magnetic field about the patient, and this magnetic 
field may affect him, possibly by setting up weak electric cur- 
rents, if in no other way. Admitting this, it reduces argument 
against the device to a mere statement of disbelief in its powers, 
an argument which can always be answered by testimonials from 
persons who honestly believe that they have been benefited by 
its use. That such cures have been effected can not be denied, 
but it is difficult to say whether they are due to the physical 
action of the device, or to its effect upon the mind of the sufferer. 
This raises the question, whether a faith cure produced in this 
way is not as justifiable as one brought about by the use of inert 
medicines. If the enquirer is seeking for an investment, in 
many cases it is highly probable that the device would prove 
profitable. Add to this the fact that it may prove beneficial, 
and many would feel justified in investing in it. 


No Jastification for Encouraging Frauds. 

On the other hand, should these schemes be encouraged, 
the enquirer is looking for a good investment. Probably the 
device in question would prove to be one. He may believe in it 
thoroughly, and it is impossible to disprove his claims. To 
advise him to develop it might be considered good business sense. 
It can not be proved to his satisfaction that the device is not 
beneficial—at least, in some cases—and in those cases where no 
good is accomplished, probably no harm would be done, beyond 
the expenditure of a little money; yet all these arguments do 
not seem to be aufficient excuse for any one to encourage a 
scheme in which he does not believe, even if it promises to be 
a good investment. Is the one whose opinion is sought justified 
in any case in doing otherwise than expressing his opinion of the 
device plainly and advising against it? 
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AN UNUSUAL ACCIDENT. 

On the twenty-eighth of March the necessity of carrying out 
some repairs at the Charing Cross & Strand Electricity Supply 
Corporation’s generating atation at Bow, London, called for the 
shutting down of the generators at this station. The Bow station 
generates three-phase current at 10,000 volts, the energy being 
transmitted to substations in various parts of London, where it is 
transformed to continuous current by means of motor-generators. 


Six cables are used for the transmission at high voltages for the - 


City and West End. These have a tatal length of thirty-six 
miles, and are three-core cables, the sectional area of the cores 
being one-tenth of a aquare inch. 


Conditions When Accident Happened. 

The stopping of the station was carried out in the usual man- 
ner. After all the substations had disconnected their motor- 
generators, the engineer at the generating station reduced the 
generator speed until the engines were merely turning over. He 
then disconnected the generator fields, and finally opened the 
main switches. The voltmeter at this time stood at zero. Every- 
thing apparently being quite safe, the switchboard attendant, 
George Crates, proceeded to remove the high-tension fuses. These 
fuses are contained in heavy glass tubes, and are about eight 
inches in length between the metal terminals. A pair of in- 
sulated tongs is provided for disconnecting fuses when in service, 
but, on this occasion, was not used, there seeming to be no neces- 
sity. After removing the two sets of fuses from two cables 
safely, Crates drew out the first fuse of the next cable. Instantly 
there was a flash and a report, and he fell back unconscious, 
holding the fuse in his hand. Every effort was made to revive 
him, but he died before the physician called could reach him. 
His body showed few marks of the shock. He was not burned, 
but his hands and arms, and face between the eyes, showed 
slight red marks. 

At first sight it seems difficult to account for this unusual 
accident, as the generators had been disconnected. These are 
star-wound, with the centre earthed, and during this operation 
the earth connection was removed. ‘The voltmeter had indicated 
zero, which would not have been the case had the motor-gen- 
erators been sending current back over the line; and it is known 


that these were disconnected. The London Electrician attribute: 


the accident to a residual electrostatic charge on the cable, which 
accumulated after they had been disconnected and before the fuse 
was pulled out. This is a familiar phenomenon of the ordinary 
condenser, and has frequently been observed when testing cables 
in cable factories. It is possible that Crates was affected with 
heart trouble, and that this was the actual cause of his death, the 
crisis being brought on by the electric shock. But in any case, 
the accident emphasizes a possible danger to employés in high- 
tension transmission systems. The only safe rule would seem to 
be to treat such high-tension cables as dangerous under all con- 
ditions, to avoid handling them as far as possible, and, when this 
is necessary, to adopt all precautions, such as permanently 
grounding them while repairs are being made. 
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THE ELECTRICAL MANUFACTURE OF 
STEEL.’ 


BY GUSTAVE GIN. 


The following article is an abridged 
translation of M. Gustave Gin’s descrip- 
tion of his latest process for the produc- 
tion of steel by electrical means. The 
principle involved—that of heating a 
thin stream of metal by the passage of an 
electric current—is rather novel, and its 
originality justifies some notice of the 
process. 

This method has been operated, the 
translator understands, only in an ex- 
perimental way, thus far, and it therefore 
remains to be seen whether the calcula- 
tions of the inventor can be realized in 
practice. Lacking such actual commer- 
cial operation, the translator wishes to dis- 
claim any responsibility for such claims 
as may be advanced by M. Gin for this 
process. 


It should be noted that the units men- ` 


tioned are in the metric system, the ton 
referred to being equivalent to 2,204 
pounds avoirdupois. 


GENERAL CONSIDERATIONS. 


The changes in physical states and the 
reciprocal reactions of substances involv- 
ed in the industrial production of iron 
and derived metals, require the consump- 
tion of a certain amount of energy, hither- 
to obtained by the combustion of carbide; 
in the present process an attempt is made 
to replace this by electrical energy. 

The technical solution of this problem 
may now be considered an accomplished 
fact; but it is advisable to make certain 
reservations as regards the economic re- 
sults. It must not be forgotten, in fact, 
that while electricity is the most tract- 
able of the forms of energy, it is, gener- 
ally speaking, also the most costly. It 
should not, therefore, be employed, ex- 
cept knowingly (with a thorough under- 
standing of the conditions), and its use 
should be limited to those applications 
where its superiority is clearly evident. 
By carefully examining all the data of 
the problem, it appears certain that the 
application of electrical energy to the 
direct extraction of iron from its ores 
can not be advantageous, except under 
certain exceptional conditions. 

Besides, it must be recognized that the 
modern blast furnace, to the perfecting 
of which so many metallurgists have con- 


centrated their efforts, is a marvelous 


metallurgical instrument, in which the 
utilization of heat energy approaches so 
closely to perfection, that it is seeking 


1 Reprinted from the Electrochemist and Electrc- 
metallurgist. London, March, 1904. 
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Utopia to attempt to substitute for it the 
electrical furnace. Such a substitution 
is, furthermore, inconceivable, except in 
certain localities particularly favored as 
regards electrical energy and minerals. 

But it becomes a different matter when 
electrical energy is used for the conver- 
sion of crude cast iron into steel. In this 
case the electric furnace clearly has the 
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advantage of the Martin furnace, always 
providing that the electrical energy may 
be obtained at an acceptable price, either 
by the employment of hydraulic power 
for generating purposes or by the use of 
the energy available in the waste gases 
from blast furnaces. 

As soon as there is accomplished by the 
latter means the combination of the blast 
furnace for cast iron, the Bessemer con- 
verter for the common steels, and the elec- 
trical refinery for the higher grade steels, 
the industrial metallurgy of iron will have 
realized an almost perfect utilization of 
the heat energy of coal. 


GIN PROCESS. 
From the data submitted by Dr. H. 


= Goldschmidt, of Essen, at the recent fifth 


congress of applied chemistry, at Berlin, 
it appears that the first electrical furnace 
for the manufacture of steel was proposed 
by M. Gin, in 1897.1 Since that time re- 
searches upon this interesting question 
have been continued, and many new types 
of furnace for steel production have been 
studied. The latest tvpe depends upon the 
$ 
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utilization of the Joule effect, without the 
use of carbon electrodes. 

In the various types of apparatus de- 
vised up to the present time, to produce 
electrothermic reactions in fused cast iron, 
great difficulties have been experienced in 
utilizing the energy of the electric cur- 
rent in a bath, the resistivity of which 
scarcely exceeds 200 microhms per cubic 
centimetre; generally one is content to 
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produce the Joule effect in a layer of slag 
floating on the metallic bath, using the 
notably higher resistivity of this slag. 

Besides, the use of carbon electrodes is 
an obstacle to decarbonization, because re- 
duction of the constituents of the slag is 
effected by the carbon of the electrode, 
rather than by the combined or dissolved 
carbon in the bath. 

Finally, furnaces have been devised 
where the current which passes through 
the bath is generated by induction, and 
without the use of any electrodes. But 
it should be noted that such an apparatus 
is costly, and involves a considerable mag- 
netic leakage, incompatible with an effi- 
cient utilization of electrical energy. 

For the purpose of avoiding these un- 
desirable features, the expedient of the 
slag bath, and the objectionable use of 
carbon electrodes, the idea arose of form- 
ing the electric furnace as a canal or chan- 
nel of great length, and small cross-sec- 
tion; filling this canal with fused cast- 
iron, and having at its terminal blocks 
of steel cooled by an internal current of 
water. 

The passage of the proper amount of 
current in the conductor of fused meta! 
sets free a sufficient quantity of heat to 
maintain the whole mass in fusion, and 
to bring it to the most favorable tempera- 
ture for producing the refining reactions. 
On the other hand, the large section of the 
blocks forming the terminals of the cir- 
cuit prevents a great rise of temperature 
in them, being aided in this respect by 
the circulation of cold water. 

To give a convenient form to the hearth, 
the canal in which the metal is held is 
doubled on itself several times, so that 
there is formed a sort of huge incandes- 
cent lamp, of which the filament consists 
of a stream of molten iron. 

In practice the apparatus would conaist 
of a movable carriage on rails, having a 
body made of refractory materials. In 
this carriage body is placed the hearth, 
containing a channel or canal, having rec- 
tangular and semi-circular cross-section A, 
and sinuous in a longitudinal sense. The 
ends of the canal connect with the ter- 
minals for the current supply BB, each of 
these consisting of a block of steel 30 
shaped as to form an open basin in the 
canal. The terminal blocks carry a ver- 
tical downward extension, which serves 
for the connection G, with the conductors 
carrying the current. These terminal 
blocks are cooled by an interior circulation 
of water, which is introduced into the 
cavity D by means of the tube E, con- 
nected with a reservoir by means of a 
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strong rubber tube; the water escapes by 
the orifice F, which is also connected by 
rubber hose to the sewer. 

When a charge of metal is to be refined, 
the crucible carriage is placed in an arched 
furnace, in order to reduce as much as 
possible loss of heat by radiation. The 
furnace being in place, electrical connec- 
tion is made at G, and the fused pig iron 
is introduced by the funnels H. 

The dilution method (scrap process) 
may be employed by adding to the iron 
a calculated proportion of scrap iron, 
which dissolves in the fused bath. The 
carbon of the iron diffuses with great 
rapidity throughout the mass, and the con- 
version of the whole into steel takes but 
very little more time than that needed for 
the fusion of the added metal. 

It is also easy to employ the method of 
oxidation, by the addition of some iron 
oxide (ore process). The oxygen of the iron 
oxide added to the bath burns the silicon, 
manganese and carbon. As in a furnace 
of this type the temperature can be raised 
at will, the carbon is eliminated with great 
rapidity, thus obtaining a more complete 
dissociation of the iron and carbon of the 
pig iron. 

When the pig iron, or mixture of pig 
iron and scrap, has become well fused, the 
iron oxide is added by means of a shovel; 
quite a lively ebullition is produced, which 
lessens gradually. When the process of 
decarbonization is only manifested by the 
small blue flames which escape periodically 
at the surface of the bath, a further quan- 
tity of oxide is added. The same phe- 
nomenon occurs, but not so strongly 
marked this time, and the extent of de- 
carbonization is judged by the feebleness 
of the blue flames. 

At this time the best specimens may be 
taken, and, if necessary, the final addi- 
tion of spiegel or ferromanganese may be 
made, although these latter are not ao im- 
portant in this as in other types of fur- 
naces; this is particularly true with refer- 
ence to the silicon generally employed to 
play the rôle of intermolecular combusti- 
ble, this being quite unnecessary with elec- 
trical heating of the metal. 

It is interesting to note that in this 
electric furnace the oxidation of the im- 
purities of the pig iron, and notably that 
of the carbon, is brought about without 
the intervention of atmospheric oxygen. 
Thus the amount of dissolved oxide is re- 
duced, and, consequently, the quantity of 
deoxidizing materials to be introduced 
at the end of the operation is lessened. 

It should be remarked that the localiza- 
tion of the heating in the metallic con- 
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ductor enables one to obtain temperatures 
which would not be realizable in furnaces 
of the Martin type without melting the 
arches, and consequent danger of spoiling 
the metal exposed on the hearth. 

The dephosphorizing and desulphuriz- 
ing materials may be introduced at prac- 
tically any moment after the metal is 
well fused; either before, or during, or 
after the decarbonization. The removal of 
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the slag is effected by means of an iron 
scraper, which is manipulated by the work- 
men from the front of the furnace. 

The finished metal is poured at the 
openings K, which are placed at the front 
or end of the furnace opposite the elec- 
trical connections. 

The method by oxidation (ore process) 
is dwelt upon at some length, and less 
has been said about the method by dilu- 
tion (scrap process) on account of the con- 
siderable modifications that would be nec- 
essary in the section of the bath, and 
the necessity which it would entail of vary- 
ing the voltage of the electric current be- 
tween wide limits. 

The dilution method only possesses real 
interest in the case of a factory excep- 
tionally placed with reference to a supply 
of pig iron containing but little sulphur 
or phosphorus. In fact, it should be kept 
in mind that dilution without simultane- 
ous oxidation would require the use of 
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very pure materials, because the elimina- 
tion of impurities would be insignificant. 
All the advantages of these two methods 
may be combined, and their respective in- 
conveniences avoided. by the use of a 
“mixed method,” involving the use of a 
certain amount of scrap, and oxidation 
by the addition of iron oxide. It should 
be noted, moreover, that even in the Mar- 
tin furnace the “ore process” ig not rigor- 
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ously followed, but that one-fifth of the 
total charge is scrap iron. 

The following shows the manner in 
which it is proposed to operate the Gin 
furnace in practice: 

The pig iron is treated with some iron 
ore and lime, so as to oxidize the im- 
purities, while producing a basic slag, 
Which facilitates the elimination of the 
phosphorus. When the purification is suf- 
ficient, the scrap iron is introduced into 
a very hot bath, the slag is removed when 
fusion is complete, and the final additions 
of ferromanganese are made, to reduce 
the oxide dissolved in the metal. 

It is understood, of course, that the use 
of this mixed process is dependent upon 
the nature of the possible supply of raw 
materials; but it is especially adapted for 
those factories which can obtain at good 
prices scrap iron, rail ends, bars, sheets, 
ete., suitable for making proper mixes. 

It is believed that this type of furnace 
will permit of the easy manufacture of 
special steels, by the direct incorporation 
of the additional elements—manganese, 
nickel, tungsten, vanadium, molybden, 
etc. 

The materials of which the hearth of the 
furnace is constructed should obviously 
be sufficiently refractory to withstand the 
highest temperatures of the bath. Under 
this head, lime and magnesia would be 
preferable, if these bodies were not so 
easily converted into slag by the silica 
resulting from the oxidation of the silicon 
in the bath. 

It is true that lime and dolomite play 
an important part as dephosphorizing and 
resulphurizing agents, but it is better to 
employ the calcareous materials mixed 
with the oxidizing agents. As for silici- 
ous linings, they are not sufficiently in- 
fusible to be used without rapid deteriora- 
tion. The best protective coatings are 
found in rich bauxite, and above all in 
chromite of iron, which may be agglomer- 
ated by ordinary methods. 


(To be concluded.) 


The production of high-frequency cur- 
rents by means of the telephone has been 
exhibited by M. Ducretet before the 
French Physical Society, employing the 
loud-speaking telephone of MM. R. Gail- 
lard and E. Ducretet. The microphone 
and the receiver were placed in circuit 
with a battery of about ten volts, so as to 
give a current of about half an ampere. 
By suitably regulating the distance be- 
tween the receiver and microphone free 
oscillations were set up which could be 
maintained indefinitely, and these were in- 
creased in intensity by connecting the 
microphone and receiver with a metal tube. 
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TELEPHONE ENGINEERING—II1. 
BY J. C. KELSEY. 


THE SELF-RESTORING BRIDGING DROP 


SYSTEM. 

The self-restoring drop in bridge did 
not play as active a part in public usage 
as its series counterpart. The system 
came too late, for the day of the local 
battery service for cities was on the wane. 
It did serve in cities of medium size, 
where competition had not commenced to 
demand the best efforts. of the company. 
Many of the companies clung to the series 
system until the common battery era be- 
gan. They also now use the self-restor- 
ing drop, but it is in connection with their 
multiple toll-boards. But there were 


telephone companies whose equipment got 
in such bad shape that they were forced to 
They had to 


adopt some improvement. 
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and the incessant busy test made upon 
the lines while talking was missing. The 
public had a sense of privacy, anyway. 
But the weak link of the series svstem 
was present in the bridging system—that 
wag the clearing-out drop. Subscribers 
would not ring off. The operator would 
be busy. Naturally, in a rush of business, 
she would go on using the pairs of cords 
readily available. She would not have 
time to test individual pairs, to see if 
connections were finished. Not having 
more than fifteen pairs of cords, she 
would soon have to refuse connections. 
The fact was, that knowing only a few of 
the pairs were really in use, she would 
reach up and pull down every cord in her 
position. This explains the frequent cut- 
ting off, in local battery days. The best 
the subscriber could do was to call again, 
and demand reconnection. The operator 


619 


in the multiple jacks, and the bridging 
drop LD. This drop has two windings, 
one about 600 ohms, and the other fifty 
ohms. The 600-ohm winding is neces- 
sarily the bridged winding, and is per- 
manently legged across the circuit. This 
winding controls the armature, whose at 
traction releases the catch that normally 
retains the drop shutter. The ordinary 
drop shutter falls entirely out of the 
reach of the magnetism of the restoring 
winding, so the shutter is made of alumi- 
num, and made dependent upon the posi- 
tion of an armature, which is acted upon 
by the restoring winding. The armature 
can only fall a limited distance, in order 
to remain within the attractive force of 
the fifty-ohm winding. The number of 
the drop is painted upon the armature 
face, and normally is concealed by the 
aluminum shutter. When the alternating 
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build new branch offices, from time to 
‘time, after the trolley era began. Conse- 
quently, they had to build metallic lines, 
and it followed naturally that a metallic 
board was installed. Powerful electrical 
disturbances demanded a balanced system, 
and it is plain that a series drop would 
unbalance a connection. Hence the bridg- 
ing drop. 

It stands to reason that a new system 
would not have been adopted if no im- 
provements had been made. That im- 
provement was in the automatic restora- 
tion of the drops, without conscious effort 
of the operator. That served to save 
time. But the time was not saved to the 
public, because the company was com- 
pelled to get more service from their 
operators. The public could never see 
where any improvement came in on the 
adoption of this system from the service 
standpoint. It took just as long to get 
the operator and just as long to get the 
second party, but the lines were quiet, 


was blameless. She had no supervision 
over the connection. She could neither 
tell when the subscriber called had an- 
swered, nor when he hung up his receiv- 
er. To accomplish this supervision of 
both subscribers individually is one of the 
most essential elements in the design of 
the present-day common battery systems. 

The bridging instrument, shown at left 
of Fig. 5, has the same talking circuit as 
the series instrument. The bell, which 
“was cut out during conversation, is now 
left in circuit. In order to prevent in- 
terference with transmission, the winding 
was increased from 80 to 1,000 ohms. In- 
dependent telephone manufacturers have 
universally adopted 1,000-ohm bells. The 
generator was bridged across the circuit, 
and was necessarily the reverse of the 
shunted generator of the series bell. It 
was made normally open, and closed its 
circuit only during the turning of the gen- 
erator handle. 

The line circuit terminates at the office 


current acts on the 600-ohm winding, 
the armature of the fifty-ohm winding 
falls away from the core, and tilts the 
shutter, which exposes the number on the 
face. 

The jack consists of three contacts, 
called tip, ring and sleeve by some manu- 
facturers, and tip, sleeve and body, or 
thimble, by others. The tip and ring 
contacts are spring contacts, and are con- 
nected to each side of the talking circuit. 
The sleeve is connected to the restoring 
winding of the drop, and thence to 
ground, or common battery connection. 
The original system did not have a jack 
as simple as this. It was arranged so that 
the entrance of the plug short-circuited 
springs, which placed battery through the 
restoring winding, and put a busy test 
upon the sleeve. In the system under 
discussion, the same results are obtained 
by the entrance of the plug, only that 
the battery for restoration is carried on 
the sleeve of the plug. It is shown in this 
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way, in order to more clearly show the 
close connecting link between this system 
and the common battery systems, where 
the repeating coil is used in the cord cir- 
cuit. 

In any multiple system it is necessary 
to cut off the line signal, or render it in- 
operative, when on cord connection. The 
cut-off jack was used in the series system, 
and it caused trouble from the uncertain 
series contacts of the jacks. In this sys- 
tem it is not necessary to cut off the 
jack for talking purposes, because of its 
high impedance. It is necessary to keep 
the drop shutter from falling, to prevent 
operating confusion, and this is done by 
the winding, which not only acts as a 
restoring winding, but acts as a falling 
preventative winding. As long as the 
plug is inserted, the drop is inoperative, 
as regards its usual functions. 

The cord circuit consists of ringing keys 
K2 and K3, a repeating coil key K5, 
and a listening key K1. There is also 
an order key K4, in common with the 
operator’s set. It bridges the operator’s 
set on the order line, for communica- 
tion with an operator in an adjacent 
office. If the number of metallic lines 
predominate, the repeating coil key, in 
its normal position, makes the cord circuit 
purely metallic. If the operator wishes 
to connect a grounded line to a metallic 
line, she throws the cam of the key K5, 
which puts the cords and plugs of the 
circuit in inductive relation with each 
other. This serves to keep the system 
balanced. As the sleeve of the plug is 
separated from the talking circuit, the 
operation of the repeating coil key has no 
effect. It has at all times a negative po- 
tential of eight volts existing, which 
when it comes into contact with the sleeve 
of the jack either restores the line drop 
or locks it. When the operator answers 
the party, she throws the cam of listen- 
ing key, and puts her talking set across 
the line. When she finds out the number 
wanted, she inserts the plug into the 
desired jack, and rings the party. When 
the parties have finished conversation, and 
one or the other rings off, the clearing- 
out drop COD falls. Before the operator 
pulls down the connection, she has to 
throw in her talking set and challenge 
the line. If no one responds, she pulls 
down the connection. Therefore, the 
natural place to effect the automatic 
restoration of this clearing drop was by 
means of the listening key. On one of 
the mainsprings of the listening key a 
pair of insulated springs were attached, so 
that when the movable springs of the key 
were thrown against the immovable 
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springs, to make line connection with the 
listening set, one of the insulated springs 
came into contact with the other. This 
caused battery current to flow through 
the restoring winding, and thereby re- 
stored it. 

The operator can not plug into a jack 
multiple without testing. The test of 
the series system can not be used here. 
There are no grounds at the subscribers’ 
station now. Besides, it was one of the 
needed improvements that the subscriber 
engaged in conversation shall not hear the 
test made. This was easy, as the sleeve 
of the jack multiple made an excellent 
test terminal. It was grounded through 
the restoring winding. So the first requi- 
site of that test vas that when the tip of 
the plug touched ground the receiver 
would make no sound. When the tip 
touched a busy jack it came into contact 
with battery from the sleeve of some other 
operator’s plug. To accomplish this, there 
was a ground on the operator’s receiver 
circuit somewhere. Now, a ground on a 
metallic circuit is a serious matter, even 
though temporarily. It would make the 
line in connection so noisy that the oper- 
ator could not tell whether she got a test 
or not. In the series trunk circuit it was 
found that a ground could be placed on 
a metallic circuit, without any evil in- 
fluence whatever, if it was placed at the 
centre of a bridged impedance. It is 
easy to make the induction coil of such 
an arrangement that its secondary halves 
equally. It is also a simple matter to 
halve the receiver. ‘Therefore, to put a 
ground on a metallic circuit, through an 
operator’s set, it is necessary to split the 


‘induction coil and the receiver, which was 


done, as seen in the figure. The battery 
from a busy jack flows through one-half 
of the receiver and secondary, and gives 
the operator decided clicks at each con- 
tact between tip of plug and sleeve of 
jack. Ordinarily, ground meets ground, 
and no click is heard. 

Instead of indicating another party to 
be called in the same exchange, the figure 


is intended to show a call for a party ine 


a distant adjacent office. For this reason 
the order wire is shown, terminating in 
the talking set of an operator in the adja- 
cent exchange, whom we shall call B. The 
ring-down key K6 is shown, and also the 
drop on the B end of the order circuit. 
At night the business of the system can 
not afford a B operator, so one operator 
may have to handle all of the traffic. It 
is therefore necessary that some means is 
given whereby the B operator may be 
called during the night, so that a connec- 
tion may be completed between the two 
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offices. ‘The A operator holds her order 
button down, and by means of the ring- 
down key sends an alternating current 
over the trunk line. It throws down the 
shutter of the bridged drop, which causes 
some local contacts to close a generator 
circuit through the night bell, not shown, 
which alarms the operator at B office, 
who proceeds to hunt for the fallen drop. 
Discovering it to be a trunk call, she 
takes the order from A, rings the party, 
and presses a button, which closes the 
circuit of the restoring winding of the 
ring-down drop, opens the contacts of the 
night bell circuit, stopping the ringing. 
More correctly, she would stop the night 
bell first. 

Practically, there is always instant 
verbal communication with the B oper- 
ator. According to the figure, after A 
finds out that a B call is desired, she 
gives B the order over the order wire. 
Operator B instantly assigns a trunk, tests 
for a busy line, exactly as the A operator 
does, inserts her plug and rings the party. 
The series system had this same method. 
Common battery systems have this same 
method. Where then is the improvement? 
In the common battery systems it will be 
shown that an improvement does take 
place to a slight degree in the accomplish- 
ment of a connection. But the self-re- 
storing system shows no improvement. As 
in the series system, neither A nor B 
knows when the called-for party has an- 
swered. Common battery systems show 
this, and possibly save some needless ring- 
ing in talking subscribers’ ears, and con- 
sequent waste of time in doing so. 

Compare now the disconnection of trunk 
parties. The series system used the mag-, 
netic disconnect signal, which notified B 
when A inserted her plug, and it also noti- 
fied her when to pull down. The clearing- 
out drop was removed from the B oper- 
ator’s circuit, to prevent her getting a dis- 
connect from the subscribers, and her 
temptation to pull down the connection 
before the originating operator gave the 
order. The bridging system could do no 
better, because it had the same difficulty 
inherent in local battery practice. Discon- 
nection would be fairly quick if each sub- 
scriber would remember to ring off. Not 
that both are needed, but either would 
agitate the clearing-out drop on the A 
operator’s cord circuit, and cause her to 
pull down the connection a little more 
quickly, and allow B to assign the trunk 
for a new connection. 

The trunk circuit shown in the figure 
shows an impedance used at left, or A 
end of the trunk, and a repeating coil at 
B end. The bridged impedance is pref- 


April 23, 1904 


erable to the repeating coil, as it is more 
efficient. A repeating coil is necessary at 
B on account of grounded parties in the 
offices, so the repeating coil was combined 
on purpose for giving a path over the 
trunk line for the magnetic signal DS. 
At the A end the sleeve of the multiple 
jack was not necessary for a busy test, and 
was used for putting disconnect battery 
over the trunk line. If the eight-volt 
restoring battery was not of sufficient 
strength to energize the magnetic signal, 
dry cells were added in the circuit be- 
tween the sleeve of the jacks and the mid- 
dle of the impedance, of sufficient strength 
and of proper polarity to correspond with 
the restoring battery to energize DS. 

In toll-board practice, when the toll 
system is in the same office as the local 
common battery exchange system and the 
storage batteries are available for lighting 
of lamps, the general construction of the 
boards is such that the drops, particularly 
the clearing-out drops, are concealed in the 
interior of the board, and the contacts 
of the drop so arranged that when the 
shutter falls a lamn lights. This lamp can 
be placed on the key-shelf, convenient in 
position and in sight of the operator. The 
act of throwing the listening key, to chal- 
lenge a toll line connection, will cause 
the drop to be restored and the lamp ex- 
tinguished. This adds a factor of quiet 
to the office. 

The great disadvantage of the restor- 
ing system, or commercially known as the 
branch terminal system, was due to the 
great size of the drops. This caused them 
to be mounted high above the multiple, in 
order to keep the multiple within reaching 
distance of the operator, as the jacks had 
to be reached and the drops did not. When 
a call came in the operator had to look 
up, locate the number, then the corre- 
sponding jack. This was bound to cause 
lost time. Some of the late common bat- 
tery boards do not take advantage of the 
small size of their lamps, and place them 
over the answering jacks. It is a bad 
feature, indeed. 

The common battery repeating coil sys- 
tem followed, seemingly being suggested, 
in its main features, by this self-restoring 
signal system. 

—— a 
Telephonic Communication between 
England and France. 

The English technical papers announce 
that arrangements have been made for 
telephonic facilities between a number of 
large cities of England—including Bir- 
mingham, Liverpool, Manchester, South- 
ampton and others—and a number of 
cities in France, among which may bẹ 
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named Paris, the Paris suburbs, Chartres 
and Orleans. Service was to be commenced 
on April 11. The charge has been fixed 
at eight shillings ($2) for a conversation 
of three minutes during the day, or, by 
contract arrangement, for six minutes at 
night. Service will only be available from 
post-office call offices or by subscribers to 
the post-office service. 


A Queer and Interesting Old Ad- 

vertisement. 

Only a dozen vears after Benjamin 
Franklin’s famous discovery with the use 
of a kite that lightning is electricity, this 
advertisement appeared in the Massachu- 
setts Gazette, March 7, 1765. What were 
these “entertaining Experiments” offered 
to the people of Boston “at one Pistareen 
a Lecture” by David Mason? 


A COURSE OF EXPERIMENTS 
ON THE 


newly discovered Electrical Fire, to be ac- 
companied with methodical LECTURES on 
the Nature and Properties of that won- 
derful Element will be exhibited by Davin 
Mason, at his House opposite Mr. 
Thomas Jackson; Distiller, near Sud- 
bury-Street.—To consist of two Lectures, 
at one Pistareen each Lecture.—The first 
Lectures to be on Monday and Thursday, 
and the Second on Tuesday and Friday 
Evenings every week, Weather permitting. 


OF ELECTRICITY in general 


hat the Electric Fire is a real Ele- 
T ment,—That our Bodies at all 
Times contain enough of it to set 
an House on Fire,—That this Fire will 
live in Water,—A Representation of the 
seven Planets, shewing a probable Cause 
of their keeping their due Distances from 
each cther, and the Sun in the Centre, — 
The Salute repulsed by the Ladies Fire, 
or Fire darting from a Lady’s Lips, so 
that she may defy any Person to salute 
her, —A Battery of Eleven Guns dis- 
charged by the Electric Spark, after it 
has passed through eight Feet of Water, — 
Several Experiments shewing that the 
Electric Fire and Lightning are the same, 
and that Points will draw off the Fire so 
as to prevent the Stroke, —With a num- 
ber of other entertaining Experiments, 
too many to be inserted in an Advertise- 
ment. 
tar" TICKETS to be had either at his 
House above or at his Shop in Queen- 
Street. 


Some of the most astute antiquaries at 
Boston have been making a search for 
further information respecting the above, 
since the advertisement was resurrected 
a short time ago from the files of the 
Massachusetts Gazette, but there has not 
been any further information on the sub- 
ject, 
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The German Society of Electro- 

chemists. 

The annual meeting of the Deutsche 
Bunsen Gesellschaft is to be held tnis 
year at Bonn, on the three days May 12 
to 14; and the following provisional list 
of papers has been published by the com- 
mittee charged with the arrangements for 
this 1904 meeting of the society: 

“The Chemical Mass Action of Tox- 
ines’”—Professor Arrhenius, Stockholm. 

“The Application of the Phase Rule to 
the Mixture of Iron and Carbon”—Pro- 
fessor Roozeboom, Amsterdam. 

“The Catalysis of Cyanogen Com- 
pounds”—Professor Bredig, Heidelberg. 

“The Determination of the Freezing 
Point and Conductivity of Urine”—Pro- 
fessor Dreser, Elberfeld. 

“Electrochemical Reductions”—Profes- 
sor Elbs, Giessen. 

“The Ruthenberg Electrical Concentra- 
tion and Reduction Process for Iron Ores” 
—Dr. H. Goldschmidt, Essen. 

“The Hardening of Steel from the Phy- 
sical Chemists Standpoint”—Professor 
Heyn, Charlottenburg. 

“Pyrogenic Reaction and Dissociation 
Phenomena”—Dr. Lob, Bonn. 

“The Production, Constitution and 
Utilization of the Slags Produced in 
Metallurgical Operations” — Professor 
Mathesius, Charlottenburg. 

“The Passive State of the Metals”— 
Dr. Wolf-Miiller, Muthausen. 

Subject not yet settled—Professor Ost- 
wald, Leipsic. 

“The Lead-Tin Alloys’—Dr. Sackur, 
Berlin. 

“The Relation of Kryoscopie to Medical 
Science’—Dr. Schroeder, Bonn. 

“Glass Formation and Devitrification” 
—Professor Tammann, Gottingen. 

Further papers are expected, and as 
Bonn is one of the most charming and 
attractive of German universitv towns, a 
successful gathering, in point of numbers 
and interest, is to be expected. 


> 
A New Edition of Thompson’s Dy- 
namo Electric Machinery. 

Messrs. Spon & Chamberlain, 123-125 
Liberty street, New York city, are an- 
nouncing an authorized edition for 1904 
of Professor S. P. Thompson’s “Dynamo 
Electric Machinery.” Owing to the many 
changes and improvements which have 
been made in this branch of electrical 
engineering during the past eight years, 
the author has found it necessary to re- 
write and greatly enlarge the work to 
bring it up to present-day practice. The 
price of this book is now $7.50, 
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A CONTRIBUTION TO THE STUDY OF 
THE ELECTRICAL ARC.! 


BY DR. WILLIAM S. WEEDON. 


Arcs may be roughly classified into 

1—Crater arcs. 

2—F lame arcs. 

To the former class belong the plain 
carbon are and arcs between certain con- 
ductors of the second class, such as zirconi- 
um oxide (Rasch arc). To the latter class 
belong the so-called flame carbon arcs 
(e. g., Bremer arc), which are drawn from 
carbons containing certain metallic salts; 
we also have in this class the arcs from 
most metals. In the first class the light 
obtained is derived principally from the 
two spots or craters, while in the second 
the arc stream itself furnishes the greater 
part of the light—generally all. This 
second class offers by far more interest- 
ing study, since we are able to follow the 
changes in the character of the light as 
we alter our conditions. 

Only direct-current ares are consid- 
ered in this paper, the source of current 
being a 500-volt generator, and in some 
cases the Edison three-wire circuit for 
125 and 250 volts. 

The relations between voltage, current 
and are length are fairly well known, but 
for the sake of illustration I have given 
two sets of curves for the iron arc, and 
in general form these curves apply to both 
classes of arcs. The measurements are 
across the arc terminals. (Figs. 1 and 2.) 

One of the most important problems in 
connection with the arc is with reference 
to the amount of material which is trans- 
ported during the running of the arc. In 
the air, for most materials, this is quite 
large. The rate of waste of carbon is 
diminished by running “enclosed,” or in 
an atmosphere of carbon monoxide. The 
question is, how much material is neces- 
sarily transported at given current dens- 
ity, voltage and arc length? Is there any 
law for ares corresponding to Faraday’s 
law for solution ? 

First of all, it is evident that the heat 
conductivity of the electrode is an impor- 
tant consideration, as it is plain to one 
who is at all familiar with the arc that 
there is much more material volatilized 
by heat than is necessary to furnish ma- 
terial for the active part of the arc. 

COPPER ARC IN AIR. 

The following experiments will give a 
good idea of the relation between the num- 
ber of amperes used and the rate of waste, 
and also show the tendency for the an- 


1A paper read at the fifth general meeting of the 
American Electrochemical Society, at Washington, 
D. C., April 9, 1905, 
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ode to gain in weight rather than lose. 
(Fig. 3.) 

Two arcs were run in series, both be- 
ing vertical in order to obtain conditions 
as uniform as possible. Only the lower 
electrodes are weighed. In both arcs the 
electrodes were one-quarter inch in diam- 
eter; arc length, one-eighth inch; time of 
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Fic. 1. - CURVES FOR THE ĪRON ARC. 


running, two hours, at two amperes, forty- 
five volts. 


Cathode. Anode. 
Grammes. Grammes. 
Weight before running. .20.610 20.821 
Weight after running...20.288 20.833 
DOSS cic ei awiganeg 0.322 
GA <a eed: aE aaa 0.012- 


Upon increasing the current to five am- 
peres at thirty-five volts (same arc length) 


200 IRON ARC et 


ARC LENGTH IN INCHES : 
0.5 10 "5 
Fic. 2.—CuRVES FOR THE IRON ARC. 


and running for two hours, the result was 
as follows: 


Cathode. Anode. 

Grammes. Grammes. 

Weight before running. .20.247 20.764 

Weight after running...18.462 20.833 
TO8S cata es to aes 1.785 

GOW: 6.3 seco ea Se 0.069 


In the latter experiment, the current 
used is 2.5 times as large as in the first 


Fic. 3.—COPPER ARC IN AIR. 


experiment, but the loss in weight of the 
cathode is more than five times as great. 

A fact to be noted here is the tendency 
for the heavy, outer mantle of the copper 
are to appear only occasionally when the 
current is low. This is undoubtedly con- 
nected with oxidation, and the same 
phenomenon is to be seen in iron arcs. 
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In Fig. 4 a the arc is shown with the outer 
mantle invisible; when the outer mantle 
flashes, it appears to come from the cath- 
ode, as is represented in b and c. 

Cooling the electrodes was then tried, 
the arrangement being as before. The 
lower electrodes, however, which were 
weighed, had the form of a copper shell, 
three-quarters inch in diameter, one and 
one-quarter inches long, and one sixty- 
fourth inch thick. The upper electrodes 
were the same as before. Water was sent 
in a jet against the tip, as shown in Fig. 5. 

While the are was running, the lower 
electrodes could be touched very close to 
the are without any sensation of warmth 
being experienced. The result of several 
experiments is as follows: 

Time, one and one-half hours; current, 
two amperes; volts, fifty. The are length 
was somewhat more than one-eighth inch, 
as it was found that with one-eighth-inch 
arc an arc of rather different color—pur- 
plish—was obtained in the case where the 
cathode was cooled. Under these condi- 
tions, neither electrode lost in weight, and 
the gain was apparently due to oxidation. 


Cathode. Anode. 

. Grammes. Grammes. 

Weight before running..13.014 12.649 
Weight after running. ..13.018 12.672 
Gall “Sone kee t iaaa 0.004 0.023 


In order to determine the actual loss 
of the cathode it was reduced in hydrogen, 
and the real loss found to be 0.013 
gramme. It is to be seen from this that 
the Faraday equivalent, if one exists, docs 
not apply to arcs as it does to solutions, 
since by this amount of current, 450 times 
the amount of copper should have been, 
transferred. 

In order to overcome the influence due 
to oxidation, it was determined to run 
an are in nitrogen between copper elec- 
trodes. The general results, however, 
were exactly the same as when the are 
was run in air, and it appears that the 
copper and nitrogen undergo combination 
under these conditions. The arrangement 
used is shown in Fig. 6. 

The gas was generated in the usual 
way from sodium nitrate and ammonium 
chloride, and purified by passing through 
aqueous potash and concentrated sul- 
phuric acid. 


COPPER ARC IN HYDROGEN. 


In some preliminary experiments, the 
vertical are was used with cathode be- 
low, the electrodes being solid one-quar- 
ter-inch copper rods. With the 500-volt 
circuit only a short are could be drawn, 
and the cathode was found to lose in 


weight, while the positive electrode 
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gained. By varying the arc length and 
current three distinct kinds of arc were 
obtained. 

1—When the electrodes are cold, at 
the starting of the arc, with about 1,300 
ohms in series, there occurs momentarily 
a discharge giving a pink glow, which 
soon changes to one of the arcs described 
below. The spectroscope shows strong 
hydrogen lines. 

2—An are of about one-eighth inch in 
length, current 0.5 ampere, voltage about 
300. The arc is non-luminous, shows 
both copper and hydrogen lines to a slight 
extent. There is a faint glow around the 
positive electrode, arranged in transverse 
striations. The negative electrode is 
hotter than the positive, and the discharge 
is irregular, seeming to come from a small 
point on the positive to a much larger 
and brighter spot on the negative elec- 
trode. 

3—While are No. 2 is being run, if 
the series resistance is decreased by about 
100 ohms, at a critical point, a green 
copper arc suddenly appears. Hydrogen 
lines, as well as copper lines, may be seen, 
but frequently only the copper can be de- 
tected. : 

The voltage has dropped from 300 to 
about 70 during this change, and the cur- 
rent rises to four amperes. The discharge 
is quite irregular. 

A single bulb was used for these arcs, 
the arc being arranged as was shown in 
the case of the copper arc in nitrogen. 
(Fig. 6.) 

” A curious phenomenon was observed 
here, and in order better to study it the 
are was placed horizontally. The two elec- 
trodes were of the same size, held by 
adapters. The negative was seen to be 
much hotter than the positive electrode 
and soon became molten over the tip. 
While the arc was running, nothing pe- 
culiar was observed, but as soon as the 
circuit was broken, or when the arc went 
out of its own accord, the molten copper 
swelled suddenly to two or three times 
its normal size. It often happened that, 
when the are went out of its own accord, 
the space between the electrodes was 
bridged over and the arc started anew, 
the phenomenon occurring many times. 
It appears that this is due to absorption 
of hydrogen, which is given off at the 
temperature of the arc. 

Water-cooled electrodes were now tried, 
a single horizontal arc being used and 
arranged as shown in Fig. 7. 

The bulb was about eight inches long 
by six inches in diameter, with the main 
tubes one inch in diameter. The arc was 
drawn by pushing the stoppers in the 
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tubes and then withdrawing them. In 
this experiment, the current used was only 
0.35 ampere; the arc length was quite 
short, one-thirty-second inch or less, and 
the character of the arc was not allowed 
to change from the non-luminous arc 


å b c 


Fic. 4.—COPPER ARC, WITH OUTER 
MANTLE INVISIBLE. 


above described as arc No. 2. The time 
of running was one and one-half hours. 


Cathode. Anode. 


Grammes. Grammes. 

Weight before running. .12.657 12.185 

Weight after running. ..12.653 12.189 
DOS sisson e uurEy 0.004 

Gal etscuchen see 2 0.004 


Fig. 5.—WaAtTER-COOLED ELECTRODE. 


is very small, and the experimental error 
possibly large, it is certain that we have 
obtained a smaller loss than ever before, 
and if the figures are within any degree 
accurate there is transferred only about 


1/1500 of a Faraday equivalent for so- 


lution. The spot upon the cathode was 


Fic. 6.—ARc IN NITROGEN, BETWEEN 
COPPER ELECTRODES. 


in this case also larger and brighter than 
upon the anode. 

Arons! attempted to obtain the copper 
arc in hydrogen with electrodes separated 
0.1 millimetre. He used only 106 volts, 
however, and consequently was unable to 
obtain an arc. He also states that at sixty- 


-—— 


1 Annalen der Physik, 1900, 713, 
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five millimetres pressure he had consider- 
able difficulty in obtaining a discharge be- 
tween iron electrodes in hydrogen. This 
was therefore tried with the 500-volt cir- 
cuit, and under the same conditions previ- 
ously given for the copper arc. 


IRON ARC IN HYDROGEN. 


When solid iron rods are used, the same 
pink light, described under copper arcs, 
was obtained. This changed almost im- 
mediately to a high voltage, non-luminous 
arc discharge, but it was impossible to 
obtain a true iron arc before the electrodes 
were completely melted down. 

Water-cooled shells were employed, as 
described for the copper arc. The arc was 
run three hours, with current 0.35 am- 
pere, voltage about 300. The spot upon 
the cathode was larger than that on the 
anode. Apparently the running of the 
arc under these conditions is not perfect- 
ly simple, and it seems probable that 
some combination with hydrogen takes 
place; the iron blackened around the large 
spot on the cathode, and beyond this, and 
also on the anode, there appeared curious 
bronze-like colorations. In several ex- 
periments, run under the above condi- 
tions, the anode lost in weight and the 
cathode gained. This amount varied from 
0.003 to 0.005 gramme, according to the 
circulation of the water. Low as these 
changes in weight are, I feel sure that the 
experimental error is not large enough to 
allow the possibility of the change in 
weight being in the other direction. 


CARBON ARC IN HYDROGEN. 


Carbons one-quarter inch in diameter 
were used, the arc being placed horizon- 
tally, and the electrodes being held by 
adapters. At two amperes an arc three- 
sixteenths inch in length registered 180 
volts. ‘The light was not brilliant, the 
arc stream itself being non-luminous and 
appearing as a fine line connecting the 
two electrodes. (Fig. 8.) 

The temperature of the two electrodes 
seemed to be about the same, nor could 
it be said with certainty that any differ- 
ence in size of the two craters was notice- 
able. The presence of acetylene or hydro- 
carbons of the acetylene series was shown 
by passing the exhaust hydrogen through 
an ammoniacal solution of cuprous chlo- 
ride. A very slight brown precipitate was 
formed. The arc was run for two hours, 


and the result was as follows: 


Cathode. Anode. 
Grammes. Grammes. 


Weight before running....3.513 3.405 
Weight after running..... 3.440 3.278 
1088 setaa ease 0.073 0.127 


Under the microscope, the negative 
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after running showed its surface to be 
covered with small pits, which were dis- 
tributed with fair regularity, while the 
positive showed larger depressions dis- 
tributed with less regularity. The spec- 
trum observed was a combination of the 
enclosed arc spectrum and the hydrogen 
spectrum. 

It seems that oxidation, or combination 
with the surrounding gas, is not absolutely 
necessary for the production of a lumi- 
nous arc, but such combination facilitates 
its formation. This was further confirmed 
by some experiments made with metallic 
chromium at one millimetre air pressure. 
At low current a Geissler discharge was 
obtained, but at higher current the true 
chromium are appeared. 

With regard to the amount of material 
fed to the arc it may be said that there is 
apparently a tendency for the arc to ionize 
the surrounding atmosphere if there is not 
enough material vaporized from the elec- 
trode. If much heat is developed, more 
is vaporized than is employed in trans- 
porting the current. Between these two 
extremes both the atmosphere and the 
electrode vapor are ionized. We can there- 
fore hardly make measurements which will 
give us figures comparable to Faraday 
equivalents. lt would appear from this 
that there is a slow gradation from the 
spark discharge to the true arc, passing 
through the intermediate stage where both 
kinds of discharge are present. The main 
distinction, therefore, between the arc and 
the spark discharge is, that in the former 
vaporized material from the electrode or 
electrodes undergoes most of the ioniza- 
tion which takes place, while in the latter 
the surrounding atmosphere suffers most 
of the ionization. Undoubtedly, as Pro- 
fessor J. J. Thomson observes, in the arc 
discharge the terminals are incandescent, 
while such is not the case in a spark dis- 
charge; but it appears to the writer to be 
more a question of securing sufficient ma- 
terial vaporized from the electrodes (bv 
heat or by current direction) which vapor 
can be ionized; for there is undoubtedly 
an extremely small quantity of the ma- 
terial transferred by the current itself. 

In this we assume that when the copper 
spectrum appears, copper is undergoing 
ionization, and that when the hydrogen 
spectrum appears, hydrogen is undergoing 
ionization. This will be discussed later. 


STRUCTURE OF ARCS. 


The structure of metallic arcs in air 
is in general, as follows: 

The very middle nath is not luminous, 
but the light is derived from the outer 
mantle, and most frequently from that 
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portion of the outer mantle next the in- 
ner path, as represented above. In the 
carbon arc the outer mantle is not well 
defined, owing to the fact that the product 
of combustion is gaseous. 

It scems probable that the inner non- 
luminous path above mentioned is in a 
way comparable to the Crookes dark space. 


Fig. 7.—WATER-COOLED ELECTRODES. 


The explanation given for the presence 
of the latter is that the large number of 
negative ions present have too great a 
velocity to ionize the atoms with which 
they collide, but that farther along the 
tube, when their force has been dimin- 
ished by collision, ionization may take 
place. Where this occurs light is given 
off. (Fig. 9.) 

In the arc, the inner path may be 
caused by the fact that the negative ions 
in very great numbers are moving rapidly 
toward the anode, and producing ioniza- 
tion only where their force has been suffi- 
ciently diminished by collision, viz., on 
the sides of the inner path. 


E aan 
Fia. 8.—CARBON ARC IN HYDROGEN. 

There are many changes in the charac- 
ter of an arc during running which are 
very subtle and of rather obscure origin. 
In many instances the material depositing 
on one or both electrodes causes difficulty, 
and in many instances irregularity in the 
composition of the material used causes 
unexpected alterations in the structure of 
the arc. 


DOES THE CATHODE DETERMINE THE CHAR- 
ACTER OF THE ARC? 

In studying the characteristics of the 

arc, the first fact which one is apt to dis- 


i, 


Fic. 9.—STRUCTURE oF METALLIC ARC, 


cover is that the lheht given off by an 
arc is not produced by simple heating of 
particles present in the arc. The opinion 
was held by the writer for some time, and 
arrived at after a number of experiments 
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on metallic arcs, that the cathode deter- 
mines the character of the arc. But here 
(as in a number of other experiences in 
the study of the arc) some incorrigible 
facts appeared just as the opinion was 
well established, and made the generaliza- 
tion impossible. 

There are cases in which the cathode 
does not appear to be the determining fea- 
ture. For instance, two very clear and 
conflicting cases are as follows: 

Copper cathode and magnetic anode 
give copper arc. 

Magnetite cathode and copper anode 
give iron are. 

Here the cathode undoubtedly deter- 
mines the nature of the are. 

Copper’ cathode and thorium carbide 
anode give thorium are. 

Thorium carbide cathode and copper 
anode give copper arc. Here we have the 
anode giving character to the arc. 

Besides these contradictory cases, we 
have such substances as tungsten, calcium 
carbide and zirconium carbide, acting 
almost as well in one direction ag in the 
other when copper is used as the second 
electrode. The conditions for the above 
experiments were in each case as follows: 
diameter of electrode, one-half inch; are 
length, one inch; current, three amperes; 
voltage, about 100. It is well to give 
exact conditions in these experiments, as 
some arcs do not behave the same under 
conditions which are varied only slightly. 
This may be illustrated by the magnetite 
copper arc above described. A vertical. 
are is used with the magnetite as cathode 
below. Under the conditions above given 
with regard to current and arc length, 
no copper appears in the arc at all. This 
ig true, apparently, at all current 
strengths tried, from one ampere to fif- 
teen amperes. It does not seem to hold, 
however, below one-half ampere. If we 
start with three amperes for a one-inch 
arc and gradually reduce the current by 
throwing in external resistance, the arc 
changes, as is shown. (Fig. 10.) 

When the current reaches one-half 
ampere, however, the character of the arc 
suddenly changes, and instead of a pure 
iron arc we have one in which the copper 
is shown clearly around the anode. (Fig. 
11.) 

Whether we are bordering upon the 
phenomena of spark discharge here or not, 
the are characteristics certainly seem to be 
changed. Reduction in the supply of 
cathode material seems to be the most 
important factor. The copper appears 
to take a part in the ionization when the 
iron fails to be produced in quantity suffi- 
cient to feed the are. The same phenom. 
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ena above described may be seen if the 
copper as cathode is placed below, with 
the magnetite above. At low current the 
iron flashes out, and the spectrum of the 
upper portion is that of iron, while the 
lower portion is purely copper. 

The position of the electrode materially 
alters the character of the arc. If an arc 
is drawn between two terminals of differ- 
ent composition, and the arc belongs to 
the class in which the cathode, rather than 
the anode, determines the are characteris- 
tics, the arc flame is naturally fed more 
uniformly if the cathode is below. We 
then obtain the are of clean-cut charac- 
teristics, showing generally the spectrum 
of the cathode only, and possessing a well- 
defined structure, composed of an inner 
path, the intermediate luminous path and 
the outer mantle, which may possess more 
or less luminosity. If the cathode be 
placed above, we have the material com- 
posing the cathode fed to the arc rather 
badly, for it does not extend, as a rule, 
completely across this space to the anode 
(one-inch arc being used). As a result, 
the upper portion of the arc possesses 
strongly one set of characteristics, while 
the lower portion partakes, to a greater 
or less extent, of the properties of the 
anode. 

It certainly can not be said that the 
cathode always determines the nature of 
the arc. There seems rather to be a kind 
of selective action taking place, some sub- 
stances being ionized in preference to 
others. This is strongly brought out by 
a study which is at present being made in 
this laboratory of electrode mixtures. It 
ig certainly true that metallic salts are 
ionized very readily in the arc, and the 
presence of carbon also has a peculiar 
effect. It is to be especially noted here 
that this ease of ionization does not de- 
pend altogether upon the volatility, nor 
even upon the mere presence of the vapor 
of the substance in the arc. The direc- 
tion of the current may determine it in 
a given instance. If we take the example 
already used, of copper-magnetite with 
magnetite as anode below, the copper is 
certainly at a lower temperature than 
when the current is reversed, yet the are 
is entirely a copper arc. No iron ap- 
pears in the arc or its spectrum, even 
though the current is raised to fifteen 
amperes, and the magnetite is boiling so 
strongly that the arc must be filled with 
its vapor. Why is not the vapor ionized, 
giving the iron arc? Why do not even 
the heated particles give off light ? 

In trying to gain some conception of 
what takes place in the arc, we must go 
back to the study of the distribution of 
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potential in the arc stream. The poten- 
tial gradient is about as shown in Fig. 12. 

We ought also to have some conception 
of the process of ionization in the arc, and 
for this purpose I quote the views of 
Professor J. J. Thomson, which were given 
in his lectures at the Johns Hopkins Uni- 
versity last June. 


Fre. 10.—ARc CHANGES, WITH CHANGE 
OF CURRENT. 


“On this view the cathode is bombard- 
ed by the positive ions which maintain its 
temperature at such a high value that 
negative corpuscles come out of the 
cathode; these, which carry by far the 
larger part of the arc discharge, bom- 
bard the anode and keep it at incandes- 
cence, they also ionize, either directly by 


Fie. 11.—CoprerR Arc AT ANODE. 


collision or indirectly by heating the 
anode, the gas or vapor of the metal of 
which the anode is made, producing in 
this way the supply of positive ions which 
keep the cathode hot. It will be seen 
that the essential feature in the discharge 
is the hot cathode, as this has to supply 
the carriers of the greater part of the 


CATHODE ANODE 
Fig. 12.—Di1sTRIBUuTION OF POTENTIAL IN 


ARC STREAM. 
current in the arc; the anode has in gen- 
eral to be hot, otherwise it could not sup- 
ply the positive ions which keep the 
cathode hot.” 

Professor Thomson also gave as his 
opinion that the positive ions would ordi- 
narily act as the principal current car- 
riers, were the distribution of potential 


1 See ‘Conduction of Electricity through Gases,” by 
Professor J. J. Thomson, p. 424. 
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more regular; for there is generally more 
heat developed at the anode than at the 
cathode. The sharp drop of potential at 
the anode, however, acts as a barrier in 
the path of the positive ion. 

It would appear from this that if this 
sharp drop of potential could be elimi- 
nated that the positive ions would lend 
character to the arc, as well as the nega- 
tive ions. We should then have the char- 
acter of the anode influencing the nature 
of the arc to a great extent. In order 
to test this, a large number of experi- 
ments were made, and the general results 
will be given. 

Under certain conditions arcs have a 
tendency to hiss, and this is accompanied 
by several phenomena which are very in- 
teresting. In the first case, there is a 
diminution in voltage across the arc, and 
this generally amounts to about ten volts, 
whatever the character of the arc. It has 
been shown that these ten volts are lost 
principally by that portion of the arc next 
to the anode.} 

From this it would seem that a hissing 
arc might offer a chance to test the idea 
advanced by Professor Thomson, and some 
of our experiments seem to confirm the 
supposition, although it is difficult to ob- 
tain a case which is clearly defined. 

The magnetite-copper arc is one of the 
clearest cases known. The copper, as 
cathode, ia placed below. As has been 
frequently stated, the arc is distinctively 
a copper arc—under normal conditions. 
Hissing occasionally takes place, however 
(the noise is not a prominent feature 
except in carbon arcs), and a bright jet 
of flame appears at the anode. This flame 
is due to iron, as is shown by the spectro- 
scope and by the color. The arc voltage 
was decreased by ten volts during hissing, 
and an exploring rod of iron showed that 
these ten volts were lost, for the most 
part at least, at the surface of the anode. 

In this case, at least, it would appear 
that during hissing the positive ions may 
carry a large part of the current, due to 
the lack of the potential barrier, which is 
present in normal arcs. The electrodes in 
the above experiment had a diameter of 
from one-quarter inch to three-quarters 
inch, while the current varied from three 
to seven amperes; arc length, one-quarter 
inch to one inch. — 

Here, again, however, we are thrown 
somewhat in doubt, as this bright jet of 
flame from the anode often occurs when 
there is no drop of potential at all. This 
frequently occurs with such substances as 
ferromanganese, which are capable of 


1Luggin, Wien, Sitz, 98, 1,198. Ayrton, ‘ The Electric 
Arc,“ p. 810. 
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ready oxidation. Nevertheless, whenever 
this drop of ten volts occurs the charac- 
teristics of the anode appear. We are 
forced to the conclusion that if the as- 
sumptions we have made are correct, there 
are times when the potential barrier, men- 
tioned by Professor Thomson, is not suffi- 
cient to hold the positive ions in check. 
This may be assumed also for those arcs 
in which the characteristics of the anode 
appear when running under normal con- 
ditions. 

At any rate, it may be seen that the 
character of the light is not determined 
simply by the heated particles present in 
the arc. There certainly may be heated 
particles present which are not active in 
giving off light. It does not appear alto- 
gether out of the question to associate the 
light derived from the cathode with nega- 
tively electrified particles, and that de- 
rived from the anode with positively 
electrified particles. There seems no 
necessity for making a more compli- 
cated assumption, although we must ad- 
mit that one may be possible. It is per- 
fectly conceivable, for instance, that under 
certain circumstances the vapor from the 
anode may be ionized by negative ions, 
and consequently, should be associated 
with the latter.1 The experiments above 
recorded with reference to the magnetite- 
copper arc do not seem to be in accord 
with this view, however. 
mr 
Joint Meeting of British and Ameri- 

can Mechanical Engineers. 

The Chicago meeting, beginning on the 
evening of Tuesday, May 31, and probably 
ending on Friday, June 3, is to be a joint 
session of the American Society of 
Mechanical Engineers and the Institution 
of Mechanical Engineers, of Great Brit- 
ain. Nearly two hundred members of the 
British institution have expressed their 
intention of coming to America and tak- 
ing part in this joint meeting. It is the 
purpose of these visitors not only to at- 
tend an American meeting and thereafter 
visit the St. Louis Exposition, but to make 
the American visit the occasion of excur- 
sions to points of technical and manufac- 
turing interests all through the United 
States. Among the subjects of papers to be 
presented at the Chicago meeting by the 
British institution will be the steam tur- 
bine, the gas engine, motor cars, hydraulic 
and electric cranes, induction fans and 
garbage destructors. The committee on 
meetings has decided to ask for papers on 
the American steam turbine, American 
gas engine, the power plant of the tall 
office building, the American locomotive 
testing plant, the American shop manage- 
ment problem, the modern American ma- 


(1902). Townsend, Nature, 62 Aug.-1900-p. 340. 
send and Kirkby, Phil. Mag. (6)-1-p. 630-(1901). 
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chine tool, and one or two others. Pur- 
suant to this policy it will not ask for 
contributed papers from the members on 
any other subjects than these, with a view 
to limiting the number of papers to be 
read and giving the greatest available time 
for extended discussion. It is hoped that 
the papers from the British society may 
be distributed with the American papers 
to members of the American society. 

< 


DISSOCIATION BY MEANS OF THE AL- 
TERNATING ELECTRIC CURRENT. 


BY WILLIAM H. DAVIS. 


In presenting this paper I shall make 
no effort to discuss the subject-matter 
from a theoretical point of view; this will 
be left to those who are better fitted for 
the work. 

It would be a matter of pleasure and 
satisfaction to me if the results were con- 
firmed by others, and I shall therefore 
endeavor to present the history of the ex- 
periment in such a manner that any one 
who wishes may repeat it, and, I trust, 
prove that work may be done upon a 
solution by an electric current, although 
this is opposed to the theory of Arrhenius, 
as held by some workers at the present 
time. 

In the early spring of 1902 I began a 
series of experiments in the cyanide plant 
of the Smuggler-Union Mining Company, 
at Telluride, Col., in hope of perfecting a 
method of recovery of cyanogen from the 
double salts of a cyanide solution. A 
chemical process seemed out of the field 
of profit, owing to the solubility of the 
simple cyanides in excess of potassium- 
cyanide. The solution had either to be 
rendered acid or an excess of the precipi- 
tant added, and there being no cheap pre- 
cipitant of the cyanogen, it was decided 
to turn to electrochemical investigation. 

A direct current was first employed and 
it was soon found that a division of the 
compound sought (KCN) was the result, 
and that correction could not be made by 
placing the anode in a porous cup, for the 
alkali and acid radicals were constantly 
being separated by the current effect; 
therefore, if a solution of alkali, say 
caustic soda, was contained in the porous 
cup the sodium radical would pass out 
proportional to the entering cyanogen, 
and if an excess of caustic soda was main- 
tained, even by washing the anode, a 
polymerization of the cyanogen would oc- 
cur in sufficient amount to make the proc- 
ess valueless for the work at hand. 

1A paper read by title at the fifth general meeting of 


the American Electrochemical Society, at Washington, 
D. C., April 9, 1904. 
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The direct current having been found 
ineffectual, attention was turned to the 
alternating current. It was at once noticed 
that the desired results were obtained to- 
gether with precipitation of the basic 
metals when an excess of free alkali was; 
present. The determinations were made 
by the usual Liebig method (AgNOQ,) and 
it was found that by no other known meth- 
od could the cyanide content be raised 
higher. In the case of foul solutions the 
cyanide was in many cases raised one-half 
of one per cent. For final results I will 
refer those interested to the report of the 
director of the mint, upon the production 
of the precious metals in the United 
States during the calendar year 1903, 
pages Y9 to 101, to be had from the di- 
rector of the mint at Washington. 

These results lead up to the considera- 
tion of the theoretical side, and in the 
study it was found that an alternating 
current would raise the osmotic pressure 
of a solution concentrated so that complete 
dissociation was not present. 

The experiment was conducted in the 
following manner: a porous cup holding 
about 200 cubic centimetres was rendered 
semi-permeable with copper ferrocyanide 
and the walls so adjusted that the cup 
would maintain a hydrostatic pressure of 
one centimetre above the water level out- 
side the cup (several trials were made be- 
fore this adjustment was reached). A 
rubber stopper with two holes was then 
placed securely in the cup, through one 
of which holes a glass tube was inserted, 
one square millimetre in cross-section, 
reaching within one millimetre of the bot- 
tom of the cup, and through the other 
hole another tube was inserted reaching 
only to the bottom of the stopper; the 
whole was then sealed with ing-wax 
and placed in a beaker of distilled water, 
wires 
the tubes, which served aa elec- 
trodes, and these were connected to a 
switchboard. Through the tube reaching 
to the bottom of the cup a ten per cent 
solution of sodiumacetate was led into the 
cup until the height in the tubes indi- 
cated ten centimetres above the water level 
outside the cup, and then the apparatus 
was allowed to stand for twenty-four 
hours. At the end of this time the so- 
lution stood one centimetre above the 
water level, and then two amperes of 
alternating current were sent through the 
solution. No changes were made except- 
ing to close the switch. In five seconds 
the solution rose to five centimetres and 
would not go higher during the next thirty 
seconds. The current was then turned 
off and the solution fell to the initial 
height in about twenty minutes. The cur- 
rent was again turned on and the same re- 
sults followed, and this was gone through 
with perhaps twenty times during the week 
or ten days following. 

The current was from a three-phase 
generator of the usual type, working at 
sixty cycles per second; one leg of the 
circuit was used and the current was con- 
trolled by a bank of incandescent lamps 
connected in multiple. 


of platinum were placed in’ 
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The New Dock Street Substation of the Schenectady Railway Company, 


HE rapid growth of the system of 
the Schenectady Railway Company 
has made it necessary in the past to 

take care of the expansion by adding 
units to an original steam plant which was 
able to provide for but a very small part 
of the present load. During the past three 
years the company has built and equipped 
several splendid substations, notably at 
Albany, Troy and Ballston, but its main 
substation has consisted of a remarkably 


Schenectady, N. Y. 


the shape of static transformers and rotary 
converters for the railway load, and motor- 
generators for the lighting and power load 
which was then building up. Arrange- 
n-ents were made to have the high-tension 
lines connected both from the General 
Electric Company’s plant at Schenectady 
and the hydraulic plant at Mechanicville, 
to feed the substations at Albany and 
Troy. It was long ago recognized, how- 
ever, that a positive need was a main sub- 


station near to the old station on Dock 
street, and ground was purchased and laid 
out for a building which would be some 
160 feet deep by 45 feet frontage. ‘This 
is close to the Mohawk canal on one 
side, and, in the rear, is adjacent to the 
tiacks of the New York Central & Hud- 
son River Railroad. 

Work has been progressing rapidly for 
about two years on this new substation, 
and, very recently, parts of ‘the installa- 


INTERIOR OF THE Dock STREET SUBSTATION OF THE SCHENECTADY RAILWAY CoMPANY—MOTOR-GENERATORS, AND INCOMING 10,000-VoLT 
LINE SWITCH IN FOREGROUND. 


heterogeneous collection of apparatus 
which has sometimes been ‘loaded to dan- 
gerous points. 

Originally, the Schenectady Railway 
Company’s main generating station con- 


tained a few engine-driven units; but, 


with the advent of power from the Gener- 
al Electric Company’s works at Schenec- 
tady, and from the hydraulic plant at Me- 
chanicville, the old steam plant was shut 
down, but not dismantled. Supplementary 
apparatus was installed in the plant in 


station where could be centralized all 
of the incoming and outgoing feeders. By 
“incoming feeders” would be meant the 
high-tension current from the hydraulic 
plant at Mechanicville and the newly open- 
ed plant at Spiers Falls, and the supple- 
mentary service from the General Electric 
Company’s works at Schenectady. By 
“outgoing feeders” would be meant the 
10,000-volt feeders to the Albany, Troy 
and Ballston (new) substations. 

Plans were made accordingly for a new 


tion have been started up, the plant now be- 
ing in a very fair state of completion. The 
building is of brick construction through- 
out, and the chief aim of the designers 
and engineers has been to make the equip- 
ment as substantial as possible. Every 
known method to avoid the possibility of 
fire, and all that engineering could sug- 
gest to eliminate breakdowns and inter- 
ruptions to the service, have been utilized. 
The plant stands to-day a model in every 
respect. In fact, there is nothing—ex- 
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cepting, possibly, the insulation on the 
feeders—which can burn. The roof, which 
is supported on iron trusses, is of slow- 
burning mill construction, and this is 
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partment, being placed underneath. The 
connection between the operating mech- 
anism and the oil-breaks is by means of 
heavy wooden rods. 


EXTERIOR OF Dock STREET SUBSTATION, SCHENECTADY RAILWAY COMPANY. 


the only wood which has been used in the 
building. 

The plant is laid out in two distinct 
divisions. All of the railway apparatus 
is concentrated in one half of the building 
and all of the lighting apparatus is 
concentrated in the other half. While 
there is no visible dividing line in the 
machine room proper, the railway and 
lighting departments are entirely separ- 
ated by heavy brick barriers below the 
surface of the main floor. 

Power is delivered to the apparatus 
through three high-tension lines. This 
gives a lighting, railway and spare cable. 
Pressure is deliveyed from the Spiers 
Falls and Mechanicville plants to the 
General Electric Company’s works at 
Schenectady at 30,000 volts. It is here 
stepped down to 10,000 volts and delivered 
at this pressure to the new substation. 
'I‘he 10,000-volt leads are joined to form- 
H oil switches through heavy disconnect- 
ing knife-blade switches. From the oil 
switches the leads are carried on heavy 
insulators to the bus-bars, each phase be- 
ing insulated in a separate brick compart- 
ment. At some distance from the point 
of connection of the incoming leads to 
the bus-bars taps are taken off, connect- 
ing the taps through disconnecting knife 
switches to the primaries of the static 
transformers which serve the rotary con- 
verters. All of the motor-operating mech- 
anism connected with the large form-H 
oil switches is located on the main floor, 
the oil-break only, situated in brick com- 


By means of current and potential trans- 
formers, all of the operating current is 
reduced, so that at the switchboard, with 
the exception, of course, of the 600-volt 
direct-current railway service, there is 
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In order to provide proper ventilation 
for the static transformers, by closing 
heavily battened doors this compartment 
becomes an air chamber. An air-blower, 
operated by an induction motor, and feed- 
ing into this chamber through an auto- 
matic damper, supplies a current of air 
for cooling the transformers. All of the 
wiring from the switches and for the am- 
meter and voltmeter leads is carried 
through conduit laid in the terrazo floor- 
ing to the switchboard. The high-tension 
leads from the oil switches to the motor- 
generators are transported through the 
walls in heavy iron conduits, every pre- 
caution being made to avoid the possi- 
bility of short-circuit and fire. 

Sectionalizing switches are placed in 
cach leg of the three-phase circuits, so 
that any portion of any bus-bar may be 
made dead, ensuring safety for the repair- 
man if it becomes necessary to investigate 
any part of the circuit. The bus-bars are 
so interconnected that either the lighting 
o railway bars can be thrown on the spare 
cable, as desired. In this compartment, 
which is designated as the 10,000-volt rail- 
way pit, there is located a compressed-air 
tank, which is served by a motor-driven 
air compressor from the floor above, this 
compressed air being used entirely for 


cleaning purposes. 
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no pressure greater than 125 volts. A 
storage battery of fifty-five cells furnishes 
current for operating the motors working 
the oil switching apparatus. 


Next to the 10,000-volt railway pit is 


the machine pit. In this pit are located 


the leads from the static transformers to 


the rotary converters, and the negative 
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bus-bar for the railway service runs the 
whole length of this pit. 

The lighting compartment, which, as 
mentioned before, is separated from the 
railway compartment by a heavy brick 
barrier, is a continuation of the 10,000- 
volt railway pit. Here are located the 
form-K oil switches controlling the 
motor-generators, and the form-H oil 
switch controlling the leads for the 
Rotterdam pumping station, which station 
is supplied by high-tension current from 
the Schenectady Railway Company’s sys- 
tem. On the east side of the lighting com- 
partment is located the compensating bus, 
and a General Electric line compensator is 
installed, with room for future equipment 
of the same type. The bars for the three 
phases are located, the same as in the rail- 
way pit, in heavy brick compartments, 
and equipped with sectionalizing knife 
switches. The other compartments on the 
lower floor are devoted to the machine pit 
for lighting service, and directly under 
the long switchboard is placed the regu- 
lating apparatus. At the extreme east 
side of the building all of the outgoing 
cables for railway, light and power service 
are concentrated. 

The accompanying illustrations give a 
good idea of the layout of the machine 
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floor are also placed the static trans- 


formers serving the rotaries, and the oil 


switches controlling the high-tension cir- 
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that the rotary converters may be started 
from the alternating-current side at half 
voltage, thus cutting down the starting 
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=- cuits. There may also be seen the two 


blower outfits and the very complete 
switchboard equipment. Each bank of 
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ELEVATION OF Dock STREET SUBSTATION OF SCHENECTADY RAILWAY COMPANY, 
THROUGH RAILWAY END. 


room proper. The present railway equip- 
ment consists of two 600 and two 300- 
kilowatt converters, with room for a 
future 600-kilowatt converter. 


On this 


transformers is supplemented by a reactive 
coil. The transformers are provided with 
additional leads connected to the middle 
points of the secondary windings, in order 


current. In connection with this, an inter- 
locking device has been installed, which 
makes it impossible to throw on the 
high-tension current until the half voltage 
has been cut off. The rotary converters 
carry the entire railway load, and the 
lighting and power load is carried by the 
motor-generator sets. At present there 
are installed two  seventy-five-kilowatt 
motor-driven exciters, and three 500-kilo- 
watt motor-generators, with room for a 
future seventy-five-kilowatt motor-driven 
exciter and a 500-kilowatt motor-gener- 
ator. As may be seen from the illustra- 
tion, each of these machines is controlled 
by form-K oil switches, the switch-oper- 
ating mechanism being placed alongside 
the machine, and the break being made in 
the compartment on the floor below. On 
the switchboard, in connection with the 
operating of these oil switches, a pilot 
light indicates whether the switch has 
operated and the circuit is dead. Current 
at 10,000 volts and forty cycles is fed to 
the motor side of the motor-generators. 
The current taken off is at 2,300 volts, 
sixty cycles for lighting and power. The 
arc lights are served through a bank of 
tub transformers of fifty-light capacity 
each. The secondary pressure for the in- 
candescent lamp service is 118 volts. 

All of the switchboard panels are of 
black enameled slate, and the instruments 
have a marine finish. Each of the three- 
phase incoming panels has a capacity of 
4,000 kilowatts at 10,000 volts, and each 
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panel contains the following apparatus: 
one horizontal edgewise ammeter, one 
horizontal edgewise voltmeter, one double- 
pull overload relay with lamp for indi- 
cating the open and closed position of the 
oil switches, one controlling switch for the 
oil switches, together with the necessary 
current and potential transformers and 
static dischargers. 

There are two three-phase outgoing-line 
panels, with a capacity of 1,500 kilowatts 
at 10,000 volts, and each panel contains 
one horizontal edgewise ammeter, one 
polyphase induction recording wattmeter 
(railway pattern), together with relays, 
controlling switches, indicating lamps and 
current transformers and static dischargers. 
Each of the three-phase rotary converter 
panels is equipped with a power-factor in- 
dicator, a horizontal edgewise ammeter 
and a three-phase induction recording 
wattmeter, together with overload relay, 
controlling switches for the oil switch, 
indicating lamps and secondary trans- 
formers. 

The lighting of this substation has been 
carried out with a view of providing 
against any possible failure of current. 
The ordinary lighting will consist of 
twenty-six arc lamps, hung from the roof 
and suspended from the sides of the 
building. As an emergency lighting, a 
number of incandescent lamps will be 
mounted on the roof girders, and these 
will be fed from the railway circuit. 
Should both the railway and lighting cir- 
cuits fail, a special relay device will auto- 
matically switch the storage batteries on 
the lights, so that there will always be a 
source of current for the lighting of the 
station. 

The generator panels of the motor-gen- 
erator sets are equipped with voltmeters 
and plug connections for all the three 
phases of the 2,300-volt lines. These 
panels are also equipped with synchro- 
nizing plugs for the generators. A 
specially designed synchronizing device is 
installed for testing the phase relation 
between the railway and lighting cables. 
This would be necessary in case it should 
become expedient to operate both the 
lighting and power circuits from the same 
bus-bars. 

Both the incoming and outgoing lines 
are equipped with relay devices, which in 
the event of a short-circuit or overload act 
as current transformers, so that as the 
tension on the secondary increases an 
armature is pulled over against the ten- 
sion of a spring, and the oil switches are 
opened. 

The station is served by a fifteen-ton, 
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traveling, hand-operated crane. This 
makes it possible to lift any large piece 
of apparatus from a broad archway at 
the rear of the substation, and transport 
it to any part of the machine-room floor. 

The Schenectady Railway Company is 
operating, at the present time, about 
seventy-five miles of track, and there are 
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The International Electrical Con- 

gress. 

The meeting of the congress committee 
of organization is scheduled for April 23, 
in New York city, at 1.30 p.m. All of the 
congress officers have been invited to at- 
tend. The meeting will be held at 95 
Liberty street, at the offices of the Ameri- 
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in an advanced state of construction about 
thirty-six additional miles. 

The lighting load on March 27 was 
equivalent to 104,820 sixteen-candle-power 
lamps. There were installed at that time 
484 city arcs. The company has installed 
5,425 meters, and its motor load is 
equivalent to 12,180 sixteen-candle-power 
lamps. 


can Institute of Electrical Engineers. Ac- 
ceptances of membership have been re- 
ceived from over 1,300 up to the present 
time, and 150 papers have been promised 
in all. 

The following societies have all prom- 
ised to hold conventions at St. Louis 
during the congress week, and to hold con- 
ventions with one or more sections of the 
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congress: the American Institute of Elec- 
trical Engineers, the American Physical 
Society, the American Electrochemical So- 
ciety, the American Electrotherapeutic As- 
sociation, the Internationa] Association of 
Municipal Electricians. The British In- 
stitution of Electrical Engineers has also 
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of which Professor E. L. Nichols is chair- 
man and Professor H. T. Barnes is secre- 
tary: 

Foreign—“Metallic Conduction,” Pro- 
fessor Dr. Paul Drude; “Electrical Stand- 
ards,” Professor Dr. W. Jaeger; “Ions,” 
Sir Oliver Lodge; “Magneto-Striction,” 
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arranged to cooperate under some plan, the 
details of which have not yet been de- 
termined. The following bodies have prom- 
ised to cooperate by sending delegates: the 
Société Internationale des Electriciens, the 
National Electric Light Association and 
the Association of Edison Illuminating 
Companies. 

The following papers have been prom- 
ised for section A, the section on theory, 


Professor H. Nagaoka; “The Theory of 
Ionization by Collision,” Professor J. S. 
Townsend; “Secondary Standards of 
Lights,’ M. J. Violle; “Condensation 
Neuclei,” Mr. C. T. R. Wilson ; “Magneto- 
Optics,” Professor P. Zeemann. Ameri- 
can—“The Mechanical Equivalent of Heat 
as Measured by Electrical Means,” Pro- 
fessor H. T. Barnes; “Atmospheric Neu- 
clei,” Dr. Carl Barus; “The State of Our 
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Knowledge Regarding the Earth’s Mag- 
netism,” Dr. Louis A. Bauer; “Magneto- 
Optics,” Professor D. B. Brace; “The Ab- 
solute Value of the Electromotive Force 
of the Clark and Weston Cells,” Profes- 
sor H. S. Carhart and G. W. Patterson, 
Jr.; “The Electric Arc,” Professor C. D. 
Child; “Coherer Action,” Dr. K. E. 
Guthe; “Electrical Discharges in Gases,” 
Professor E. P. Lewis; “Electrostriction,” 
Professor L. T. More; “The Unobtained 
Wave-Lengths between the Longest Ther- 
mal and the Shortest Electric Waves yet 
Measured,” Professor E. Fox Nichols; 
“Standards of Light,” Professor E. L. 
Nichols; “Magnetic Effect of Moving 
Charges,’ Harold Pender; “Electrical 
Theory,” Dr. M. I. Pupin; “Alternating- 
Current Measurements,” Dr. Edward B. 
Rosa; “Radioactive Change,” Professor 
E. Rutherford; “Radioactivity of the At- 
mosphere,” Professor J. C. McLennan; 
“Electrical Discharge in Gases,” Professor 
J. Trowbridge; “Electrical Theory,” Pro- 
fessor A. G. Webster. 


The Union Engineering Building. 

The conference committee of the union 
engineering building has draughted a bill 
incorporating the United Engineering So- 
ciety, which will hold the property for the 
several societies involved. This has been 
introduced in the state senate by Senator 
Townsend, of Utica. It has already passed 
both chambers, and is before the governor 
for signature. 

The following firms of architects have 
been selected by the conference committee, 
and have consented to join in a limited 
competition for the plans of the engineer- 
ing building, as well as the Engineers’ 
Club building: Carrere & Hastings, Clin- 
ton & Russell, Whitfield & King, Acker- 
man & Partridge, Palmer & Hornbostel 
and Lord & Hewlett. During the absence 
of Dr. S. S. Wheeler, Mr. Gano S. Dunn 
has been appointed by the American In- 
stitute of Electrical Engineers as its rep- 
resentative in his place on the conference 
committee. Arrangements have been com- 
pleted to have Professor W. R. Ware act 
as professional adviser in the matter of 
architectural competition. 


“The Aluminum Electrolytic Con- 
denser.” 

By an unfortunate typographical error, 
the paper entitled “The Aluminum Elec- 
trolytic Condenser,” read at the recent 
meeting of the American Electrochemical 
Society, was credited in our report to Dr. 
Louis A. Parsons. This paper was pre- 
sented by Mr. C. I. Zimmerman, of Wil- 
kinsburg, Pa., and a fuller abstract of 
his interesting study will be published 
shortly.— Eb. . i 2 
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The American Street Railway 
Association. 

The twenty-third annual convention of 
the American Street Railway Association 
will be held in Recital Hall, Festival Hall 
Building, World’s Fair grounds, St. Louis, 
Mo., Wednesday and Thursday, October 12 
and 13, 1904. One session will be held 
each day, from 10 a. m. to 1 P. m. The 
Mechanical and Accountants’ associations 
will meet the same week at the same place, 
so that all members will have an oppor- 
tunity of attending all of the conventions 
and visiting the exposition at the same 
time. No exhibits will be displayed by 
the association this year. ‘The headquar- 
ters will be at the Southern Hotel. 

Mr. James G. White, chairman of the 
electric railway test committee, announces 
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from twenty to twenty-five fully equipped 
cars. 

The site of the special tracks is parallel 
with the Transportation and Varied In- 
dustries Buildings. Another section of 
track on the exposition grounds, consist- 
ing of two parallel tracks 2,000 feet in 
length, will presumably also be available 
for these tests. Further arrangements are 
being made whereby it is expected that the 
commission will have the use of additional 
experimental track about three miles in 
length, outside of the exposition grounds, 
for the operation of the heavier equipment. 
It is believed that these tracks will afford 
ample space for a comprehensive test upon 
all present types of electrically equipped 
cars and locomotives included in the fol- 
lowing classes : 
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that the exposition has found it possible 
to provide adequate space in the Electric 
Building for the installation of all modern 
systems for the operation and control of 
electric cars and trains. The exhibitors 
of such sets will be requested to so arrange 
their installations as to make these sets, 
through dynamometer equipments, avail- 
able for test in position in the building. 
On the grounds the exposition company 
has provided special tracks having an al- 
most level grade and well ballasted for the 
operation and test of such complete elec- 
tric railway car and locomotive equipments 
as shall be offered. ‘These special tracks 
consist of two parallel sections of track 
1,400 feet in length. In addition, ter- 
minal facilities will be arranged in a 
prominent location, capable of holding 


Equipments Operated from a Central 
Station—(a) Cars equipped for city serv- 
ice. (b) Cars equipped for interurban 
service. (c) Industrial electric locomotives. 
(d) Mining locomotives. (e) Locomotives 
for steam railway service conditions. 

Equipments Operated by Stored Power 
— (a) Cars equipped for city service. (b) 
Industrial locomotives. (c) Mining loco- 
motives. (d) Locomotives for steam rail- 
way service conditions. (e) Heavy tram 
service, electric automobiles. (f) Heavy 
electric trucks. 

The character to be given the tests made 
the various electrical equipments submit- 
ted may, it is thought, be divided as fol- 
lows: | 

Tests on Apparatus in Electricity Build- 
ing— (a) Tests on electric railway motor 
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equipments under constant load to deter- 
mine rate of heating during continuous 
operation. (b) Tests on electric railway 
motor equipments to determine efficiency 
of such motors under different fixed con- 
ditions of operation. (c) Tests on electric 
railway motor equipments for the purpose 
of determining their torque curves and ac- 
celerating power. (d) Tests of hand, auto- 
matic and multiple control systems to de- 
termine their relative economy, certainty 
and regularity of starting motor car equip- 
ments under fixed loads. 

Tests of Electric Railway Equipments 
on Experimental Track—(a) Acceleration 
tests on single cars and multiple equip- 
ped trains. (b) Braking tests on single 
cars and multiple equipped trains. (c) 
Coasting tests on single cars and multiple 
equipped trains. (d) Motor heating tests 
on single cars and multiple equipped 
trains. (e) Acceleration tests on locomo- 
tives and locomotive trains. (f) Braking 
tests on locomotives and locomotive trains. 
(g) Coasting tests on locomotives and loco- 
motive trains. (h) Motor heating tests 
on locomotives and locomotive trains. (t) 
Tests to determine car and train friction. 

In the matter of instruments and ap- | 
pliances for the standardization of instru- 
ments used in connection with the tests, 
it is announced that the National Bureau 
of Standards will erect, in the Palace of 
Electricity, a laboratory completely and 
fully equipped with every modern ap- 
pliance needed for the most accurate and 
scientific standardization of all types and 
classes of electrical instruments, meters, 
ete. 
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Department of International Re- 
search in Terrestrial Magnetism 
of the Carnegie Institution. 

At the annual meeting of the trustees of 
the Carnegie Institution last December, 
the establishment of the department of 
international research in terrestrial mag- 
netism was authorized, and an allotment 
of $20,000 made, with the expectation 
that, if the proposed work should be suc- 
cessfully organized, a similar sum would 
be granted annually. 

Dr. L. A. Bauer has been made director 
of this department, and has been given 
full authority to organize it, beginning 
with April 1, 1904. However, he will be 
able to conduct, at the same time, the 
magnetic survey of the United States, 
now under his charge. 

It is intended that this department shall 
investigate problems which relate to the 
magnetic and electric condition of the 
earth and its atmosphere, which are not 
specifically the subject of enquiry of any 
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one government, but of international con- 
. cern and benefit. The purpose of this de- 
partment is to supplement any existing 
organizations; not to supplant them. The 


first chief work of the department will - 


consist in the complete reduction, dis- 
cussion and corollation of the existing ob- 
servational data, and in the publication of 
the results in suitable form, in order to 
exhibit the present state of our knowledge. 
This will reveal the gaps and suggest 
future and supplementary investigations. 
Those having certain phases of work al- 
ready in hand will be invited to associate 
themselves with the department. 


Telephones in Nova Scotia. 


United States Consul-General Hollo- 
way, at Halifax, Nova Scotia, reports that 
much progress is being made in that prov- 
ince as regards improvements in telephone 
service. 

A new line of long-distance telephone, 
with 292 miles of copper wire, has been 
opened between Halifax and Sydney, the 
offices being equipped with the standard 
relay-energy system, including the latest 
improvements. 

The reports of the company show that in 
the province of Nova Scotia there is one 
telephone in use for every eighty-eight 
- inhabitants. In the city of Halifax there 
is one to every twenty-seven persons, while 
in other towns the proportion is between 
twenty and thirty. 

The report of the general manager of 
the Nova Scotia Telephone Company 
shows 790 miles of poles for its long-dis- 
tance lines and 2,246 miles of copper wire. 
The total mileage of telephone wires in 
the province is 7,136, and the total miles 
of posts are 791. 

The number of telephones in the prov- 
ince is 3,260, of which 1,801 are in the 
city of Halifax. Last year the company 
transmitted 14,000,000 messages. The 
long-distance lines unite Truro, Amherst, 
Bridgewater, New Glasgow and Windsor- 
Sydney. 

The average number of calls per day, 
per telephone, in Halifax is eleven, com- 
-pared with seven and one-half under the 
old system. Halifax answers daily 18,000 
calls; the average per telephone is only 
ten, although some instruments go as high 
as 150 calls a day. 

The rates for conversations of three 
minutes between Halifax and points in 
Cape Breton country are each $1.25 in 
the daytime and sixty-five cents at night 
between 6 P. m. and 8 A. M. 
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MEETING OF ELECTRICAL JOBBERS. 


A THREE DAYS SESSION AT BUFFALO, WITH 
A VIEW TO FORMING A NATIONAL AS- 
SOCIATION — MANUFACTURERS AND 
CONTRACTORS IN ATTENDANCE. 


One of the largest electrical gatherings 
and one of the most important ever held, 
commercially considered, convened at Buf- 
falo, N. Y., and was in session Thursday, 
Friday and Saturday, April 14, 15, 16, of 
last week. The main body of the convention 
was composed of the electrical supply deal- 
ers and jobbers of the leading cities of 
the country, and included representatives 
from Boston, New York, Philadelphia, 
Pittsburg, Cincinnati, St. Louis, Chicago, 
St. Paul and Cleveland, in fact all the 
leading cities; and, in addition, the lead- 
ing manufacturers and contractors of the 
United States were present in full force. 
It was stated that not a single branch of 
electrical manufacturing was unrepresent- 
ed. 

A number of meetings were held and 
finally resulted in the appointment of 
several committees who were delegated to 
complete plans for the formation of a Na- 
tional Electrical Jobbers’ Association, 
these plans to be reported at a later meet- 


ing to be called as soon as the work of the 


committees is completed. 

It developed that the chief object of the 
gathering of the jobbers, and this was evi- 
dently endorsed by the manufacturers and 
contractors, was for the standardizing of 
the various products and of methods of 
carrying on the electrical business. It 
was believed that the time is ripe for such 
an organization, one comprehensive in its 
scope, and including the electrical Jobbing 
interests of the entire United States. The 
convention adjourned Saturday, and 
proved to be the occasion of much encour- 
agement and no doubt substantial advan- 
tage to the electrical industry. 

The ELectTricaL Review, which ap- 
parently was the only electrical journal 
that realized through its exclusive repre- 
sentation the importance of the gathering, 
would give a list of the attendance were it 
not that to publish it would be to present 
a very comprehensive directory of the elec- 
trical men of the United States engaged 
in manufacturing, distributing and con- 
tracting. 

A few of those in attendance were W. W. 
Low and E. M. Scribner, Chicago, IIl.; 
Frank S. Terry, B. G. Tremaine, and N. 
C. Cotabish, Cleveland, Ohio; A. C. Garri- 
son, St. Louis, Mo.; William Albert Hall, 
Cincinnati, Ohio; C. K. Hill, Pittsburg, 
Pa.; E. M. Downs, St. Paul, Minn.; J. C. 
Fish, Shelby, Ohio; C. B. Price, Boston, 
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Mass.; H. O. Phillips, Pawtucket, R. I.; 
W. H. Garland, Pittsburg, Pa.; W. H. 
Page, Harrison, N. J.; H. H. Geary, Fos- 
toria, Ohio; H. B. Kirkland, Chelsea, 
Mass.; E. W. Rockefeller, J. B. Olsen, 
Alex. Henderson, New York. 

A visit was made to Niagara Falls and 
the electrical interests there on Saturday 
by a number of those in attendance and 
was greatly enjoyed. 


Ionization of the Air. 

An investigation intended to throw 
some light on the question of the sponta- 
neous ionization of the air has been made 
by Mr. Norman N. Campbell. The ex- 
periments consist in the determination of 
the saturation current through rectangu- 
lar vessels lined with the metal under in- 
vestigation, the volumes of the vessels be- 
ing capable of alteration by the motion 
parallel to itself of one of the sides of 
the vessel. It was found that there are 
two separate, distinct kinds of radiation 
causing the ionization of the gas: first, a 
radiation coming from the sides of the 
vessel, which is completely absorbed by 
some five centimetres of air, and which 
gives an ionization in proportion to the 
surface of the vessel; second, a much 
more penetrating radiation, which at all 
volumes gives an ionization in proportion 
to the volume of the vessel. When the 
vessel was surrounded with lead sheets, 
the ionization was diminished. Four 
metals have been experimented with—lead, 
aluminum, zinc and tin-foil. In the ab- 
sence of the screen, the first three gave 
approximately the same value for the pene- 
trating radiation, causing the volume of 
ionization. The surface radiation was 
greater for the aluminum than for the 
zinc, and still greater for the lead. When 
the screen was applied, the penetrating 
radiation was diminished to about two- 


fifths of its value for all three metals. 
The surface ionization for the lead and 
aluminum remained unaltered by the 
screen, but in the zinc this was decreased, 
falling to about three-fifths of ita original 
magnitude. Tin was peculiar in its be- 
havior. The volume ionization was about 
one-third of that in the other metals, and 
when the screen was applied both the sur- 
face and volume ionizations fell, in the 
same proportion, to two-thirds of their 
former values. It seems evident that, at 
least in the case of tin and zinc, secondary 
radiations are given off from the surfaces 
of those metals under the influence of 
penetrating radiations coming from the 
outside. It is thought that many of the 
discrepancies that have appeared between 
the results obtained by different physicists 
may be explicable by a difference in metal 
of which their vessels were composed.— 
Nature (London), March 31. 
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Radium-Bearing Mineral in Quebec. 
A radium-bearing mineral has been dis- 
covered in an abandoned white mica mine 
back of Murray Bay, Quebec, by Mr. J. 
Obalski, inspector of mines. At the re- 
cent meeting of the Canadian Mining In- 
stitute, Mr. Obalski exhibited specimens 
of the mineral, and gave an account of 
-its discovery. Uranium ores are the only 
ones in which radium has been found. 
In the Canadian Laurentian formation, 
uranite composed of oxide of uranium 
and other rare metals has been met with 
in the pegmatite dykes, which have been 
operated as producers of white mica. In 
certain of the mines, monazite, uranite 
and samarskite have been noticed. About 
ten years ago Mr. Obalski discovered a 
remarkable specimen of clovite in a white 
mica mine. This snecimen, which weighs 
about seven ounces, has been found to 
contain about 70.71 per cent of uranium. 
It is well crystallized, and has been found 
strongly active upon photographic plates. 
It also has a marked action on the elec- 
troscope. This specimen was submitted to 
Professor E. Rutherford, of McGill Uni- 
versity, who found that it contained one- 
tenth of a milligramme of radium, making 
it comparable with the best grade of pitch- 
blende so far operated for radium. Mr. 
Obalski also found a carbonaceous ma- 
terial, burning quite easily and leaving 
a large proportion of ash, which contained 
two and one-half per cent of uranium, 
based on the original weight of the coal. 
The color of the ash was an olive green, 
due to the presence of uranium oxide. 


An Improved Electric Furnace. 

A British patent has recently been 
granted to Mr. F. J. Tone, engineer of 
the Carborundum Company, of Niagara 
Falls, N. Y., for an improved electric 
furnace. Many experimenters have found 
that when an oxide of a metal whose tem- 
peratures of reduction and volatilization 
are nearly the same is mixed with carbon 
sufficient to combine with the oxygen, and 
is heated to the temperature of reduction, 
a carbide is the main resulting product: 
not the metal which was wanted. ‘This is 
thought to be caused by volatilization of 
the metal as soon as it is formed, it then 
combining with the free carbon present in 
the mixture. To overcome these disad- 
vantages, Mr. Tone has designed a furnace 
which will give a proper distribution of 
heat. A resistance furnace is necessary, 
the heating being accomplished by a core 
of carbon blocks piled up in the middle 
furnace, with intervening spaces. The 
charge consists of a finely divided, thor- 
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ough mixture of carbon and the oxide to 
be reduced. This is fed in at the top, and 
as the oxide is reduced the metal sinks 
down into the cooler portions of the fur- 
nace, finally running into a receptacle at 
the bottom. This arrangement gives a 
discharge of heat over a wide zone, so 
that the progress of the reaction is rela- 
tively slow, and the best conditions are 
obtained for agglomerating the particles. 
An even temperature is maintained 
throughout the zone of reaction, so as to 
prevent volatilization of the metal. 


The National Electric Light Associa- 
tion. 

The New England Passenger Associa- 
tion and the Trunk Line Association have 
granted a rate of a fare and a third from 
points in their territory to Boston for dele- 
gates and friends attending the convention 
of the National Electric Light Association, 
to be held in Boston, Mass., Mav 24-27. 

The programme for the twenty-seventh 
convention is rapidly taking definite shape. 
Papers and reports are already in press, 
as follows: 

“Wrinkles,” edited by Charles H. Will- 
iams, of Madison, Wis.; “Report on Dis- 
trict Heating,” E. F. McCabe, chairman ; 
“Report on Purchased Electric Power in 
Factories,” W. H. Atkins, chairman; “Re- 
pont on Advertising,” La Rue Vreden- 
burgh, reporter; “Report on Decorative 
and Sign Lighting,” Arthur Williams, re- 
porter; paper entitled “The Sale of Elec- 
trical Energy,” by W. F. White; “Prac- 
tical Notes on Steam Turbines,” by Fran- 
cis Hodgkinson; “A One-Hundred-Mile 
Transmission Line,’ by Robert Howes; 
“Economy Test of 5,500-Horse-Power En- 
gine and Generator,” by Messrs. J. D. 
Andrew and W. F. Wells; “The Remote 
Control of Electrical Apparatus,” by W. 
H. Cole. 

It has been decided to hold the meeting 
for four days, the last day to be reserved 
largely for entertaining and sight-seeing 
in Boston and vicinity. The full par- 
ticulars of the programme will be complet- 
ed very soon. 


A Sign of the Times. 

Charles S. Mellen, the president of the 
New York, New Haven & Hartford Rail- 
road, in a statement on the methods and 
policy of that institution, made the fol- 
lowing remarks relative to the forthcom- 
ing substitution of electricity for steam as 
a direct motive power in railroad trans- 
portation, which is an opinion of great 
value on account of the independent stand- 
point of President Mellen, who views the 
subject solely from that of the railroad 
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expert and not from that of an electrician 
or from one whose interests have been 
identified with street car transportation: 

“Must steam give way to electricity 
as a motive power and the steam engine 
or locomotive be consigned to the scrap 
heap ?” 

“I believe we are rapidly approaching 
the time when this will be done. I think 
we are making very rapid atrides in that 
direction at the present time. The great 
obstacles to-day to the substitution of elec- 
tricity for steam as a motive power upon 
railroads are the character of the con- 
struction of the roads themselves, the fre- 
quency of crossings and the danger at- 
tending the conducting of the power by 
third rail. 

“These will be greatly overcome, and 
in the near future, and looking ahead a 
very few years on such portions of ays- 
tem as have eliminated these dangerous 


crossings, as, for instance, our line be- 
tween New York and New Haven, I con- 
fidently expect to see the steam locomotive 
become in the nature of a curiosity.” 


An Imposition on the General 
Electric Company. 
To THe EDITOR oF THE ELECTRICAL REVIEW: 

A person calling himself George E. Mc- 
Cante, and describing himself on his card 
as chief electrician of the General Electric 
Company, Schenectady, N. Y., is traveling 
in Texas and making representations that 
he is connected with this company. 

I should esteem it a favor if you would 
insert in your personal columns a note 
to the effect that there is no person of 
this name on the payroll of the General 
Electric Company. It is almost unneces- 
sary to add that there never was any per- 
son of this name chief electrician of the 


company. 
j E. H. MULLIN. 
New York, April 18. 


The Directors’ Nominees of the 
_ American Institute of Elec- 
trical Engineers. 

The following names have been an- 
nounced as the directors’ nominees of the 
American Institute of Electrical Engi- 
neers for 1904-1905: for president, John 
W. Lieb, Jr.; for vice-presidents, W. E. 
Goldsborough, John J. Carty, Samuel 
Reber; for managers, Henry G. Stott, 
D. A. Ferguson, James G. White, Schuyler 
S. Wheeler; for treasurer, George A. 
Hamilton; for secretary, Ralph W. Pope. 

The annual business meeting of the In- 


stitute will be held in New York city, 
Tuesday, May 17, at which time the re- 
ports of the board of directors and the 
treasurer will be presented. 


~ 


_ | 
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Electrical Patents. 


Mr. Frank E. Case, of Schenectady, 
N. Y., is the inventor of a removable 
contact finger tip, the object of which 
is to provide removable tips for contact 
fingers for electric controllers, which may 
be secured immovably to the fingers and 
will have a large area of contact, but 


ELEVATION VIEW SHOWING A FINGER A8 
USUALLY MOUNTED IN A CONTROLLER SUP- 
PLIED WITH REMOVABLE TIP. 


which may be easily and cheaply replaced. 
A support is employed upon which is 
mounted a brass casting. Mounted upon 
the casting by means of a spring is a 
contact finger, having in one side a wedge- 
shaped recess in which is secured a re- 
movable tip by means of its rivet portion, 
thia rivet portion being formed integral 
with the tip. The tip has a curved contact 
surface and upon the opposite side is a 
wedge-shaped projection, formed by walls 
or surfaces, which is adapted to enter and 
fit closely into the recess. This construc- 
tion gives a large area of contact between 
the finger and tip, and when riveted in 
place relative movements of the finger 
and tip are positively prevented. It is 
necessary that such movement should be 
prevented, as otherwise the contacts at 
the surface and between the tip and 
finger may be impaired. The contact tip 
is pressed by the action of the spring 
against a movable contact surface and 
when not in contact with that surface it 
is maintained in position by the rigidity 
of the spring. When the contact tip is 
in engagement with the moving surface 
the strain on the tip is taken up by one 
side wall of the recess and is almost en- 
tirely removed from the rivet, since the 
wedge-shaped recess is formed across the 
finger in a direction at right angles to 
the direction of movement of the contact 
surface. 


ELECTRICAL REVIEW 


An improvement in storage battery con- 
struction has been patented by Simon 
Lake, of Bridgeport, Ct., the object of 
the invention being to form a connection 
between the plates of a storage battery of 
such character that individual plates may 
be removed without disturbing the others 
or the common connection of those adja- 
cent the one removed. The cell comprises 
a jar or casing having disposed along the 
opposite edges of the bottom grooved hold- 
ing strips, the grooves of which receive 
the lower edges of glass-supporting plates, 
upon whose upper edges are hung inde- 
pendent series of positive nlates and nega- 
tive plates, each having hooked lugs, dis- 
posed at the upper ends of the opposite 
edges, the bodies of the plates being sepa- 
rated by the usual non-conducting rods or 
plates. Each of the alternately arranged 
positive and negative plates is provided 
with a central lug for its electrical con- 
nection with the adjacent plates or those 
of the same polarity, the connection lugs 
of the positive plates being disposed upon 
one side of the centre line of the cell and 
the connection lugs of the negative plates 
being disposed upon the opposite side. 
Each of the connection lugs is provided 
with tranaverse hubs or projections, serv- 
ing as bearings for the adjacent faces of 
distance-pieces, interposed between the ad- 


SECTION OF STORAGE BATTERY EMBODYING 
A NEW INVENTION. 
jacent projections of the connection lugs 
of the plates of like polarity, and with 
them forming a sectional bus-bar provid- 
ing an electrical connection between the 
plates of each series. The component sec- 
tions of the bus-bar thus formed are all 
grooved in the upper side longitudinally 
to receive a tie-rod or belt, which when 
provided with a lead coating may suffice 
to permanently maintain the several sec- 


tions of the bus-bar in proper electrical 


contact, but which may be used only in 
assembling the parts when the opposed 
faces of the bus-bar sections, suitably pre- 
pared, are united in a suitable fused joint 
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by soldering or other well-known means 
to form an electrically perfect connection 
between the adjacent members, after which 
the tie-rod may be withdrawn. The pe- 
ripheries of the hubs and distance-pieces 
are preferably chamfered to form a groove 
or notch between such members for more 
easily separating them when required. One 
of each of the connection lugs or its hub 
is provided with a laterally extending con- 
nection-piece, having a socket, entered by 
the smaller end of an elbow union-piece 
whose opposite end is similarly socketed 
to receive the end of a flexible cable, 
forming the line conductor or the connec- 
tion between the elements of each battery 
cell and those of the adjacent cell. The 
cell is provided with a cover-plate, se- 
cured to the marginal flange of the jar 
upon interposed packing by means of 
bolts, an aperture being formed in the 
plate through which the connection lug 
may project. In case of the buckling of 
a single plate or its excessive deterioration 
from any cause, such plate may be readily 
removed by merely serving the bus-bar by 
a suitable shearing-tool upon opposite sides 
of such plate at the joints of the con- 
nection-lug bosses with the adjacent dis- 
tance-pieces and similarly removing the 
corresponding distance-piece of the other 
sectional bus-bar of opposite polarity, 
which distance-piece is disposed directly 
above the plate to be removed, when the 
latter may be withdrawn without in any 
wise disturbing the remaining plates of 
the cell. When the necessary repair has 
been effected, the plate is returned to its 
initial position, with its integral section 
of the bus-bar intermediate the adjacent 
sections, which the application of press- 
ure and heat will serve to reunite the 
parts in a fused point. The removed dis- 
tance-piece forming a section of the other 
bus-bar may be similarly reinserted. The 
application of the necessary heat is readily 
effected by means of a suitably designed 
electrical heating appliance for embracing 
the portion of the bus-bar to be operated 
upon or by any other heating appliance 
capable of heating the parts to be united, 
the sections being drawn together by the 
use of the tie-rod. 


The council of the Central and Associ- 


ated Chambers of Commerce, of London, 


England, have adopted the following reso- 
lution: “That this Chamber would wel- 
come a measure to facilitate a more prac- 
tical system of weights and measures than 
now in use in this country by the intro- 
duction of a decimal system, but not by 


adopting the metric system, which has no 
affinity to any existing denomination used 
in trade or commerce in the United King- 
dom.” 
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Reviews of 


The Maximum Capacity of a Lead 
Accumulator. 

An attempt is here made by M. F. 
Loppé to compute the maximum possible 
efficiency of a lead accumulator. If all 
the active material took part in the re- 
actions during discharge, the least loss 
of material would change the capacity of 
the battery. Therefore it is necessary to 
allow for this, and it is assumed, follow- 
ing Ayrton, that the practical capacity 
is two-thirds of the total. During the 
reaction taking place, 1.017 milligrammes 
of lead are affected for each coulomb, or 
3.86 grammes per ampere-hour for each 
electrode. ‘Therefore, for a practical ca- 
pacity of one ampere-hour, 5.79 grammes 
of lead are required for each electrode. 
The active material of the positive plate 
will then weigh 6.69 grammes. To arrive 
at a weight for the grid, well-known types 
were examined, and it was found that in 
no case did the grid weigh less than twenty 
per cent of the complete electrode. How- 
ever, this figure is taken to give the most 
favorable conditions. This gives a weight 
for the negative electrode of 7.24 grammes 
per ampere-hour, the support weighing 
1.45 grammes. Assuming the same weight 
for the positive grid, the total weight of 
the electrode is 8.14 grammes per ampere- 
hour, and the two plates together weigh 
15.38 grammes per ampere-hour, corre- 
sponding to a maximum capacity of sixty- 
five ampere-hours per kilogramme. The 
weight of the electrolyte having a density 
of 1.285, is 15.55 grammes. The combined 
weight of the vessel, the connecting strips, 
etc., was found to be, from a study of 
well-known types, fifteen per cent of the 
total weight of the cell, amounting to 
4.64 grammes per ampere-hour. The total 
weight of the cell is then found to be 
35.57 grammes per ampere-hour, and the 
maximum capacity of a lead accumulator 
is given as 28.1 ampere-hours per kilo- 
gramme. This cell could not have an 
average voltage above 1.9, so that the 
energy capacity would be 53.39 watt-hours 
per kilogramme.—Translated and ab- 
stracted from D'Industrie Electrique 
(Parts), March 25. 

a 


New Receiver for Wireless Telegraphy. 


At a recent meeting of the French 
Academy of Sciences M. Lippmann de- 
scribed a new wireless telegraph receiver 
devised by M. N. Vasilesco Karpen. This 
is formed of two plates consisting of sec- 
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tions of a vertical cylinder, and between 
which is suspended, by a silk fibre, a light 
aluminum needle carrying on each end a 
small cylindrical segment. The two arma- 
tures are connected together by a coil of 
wire, and the apparatus, as thus arranged, 
is placed in the antenna circuit. Upon 
the passage of current through the coil, 
due to electrical waves striking the an- 
tenna, a difference of potential is set up 
between the two plates, and the suspended 
needle turns so as to increase the capacity 
of the system. When current ceases, the 
needle returns to its first position. The 
apparatus is most sensitive when the con- 
dition of resonance exists between the coil 
and the plates. The apparatus may be 
used for measuring the energy trans- 
mitted. In the practical form, the needle 
is twenty-eight millimetres in length and 
twenty-five millimetres high. The dis- 
tance between the needle and the plates 
is four millimetres. Under these condi- 
tions, a difference of potential of one volt 
between the terminals of the apparatus 
gives a deviation of fifteen millimetres on 
a scale placed two millimetres distant. 
During a test, the following result was 
obtained: distance of transmission, ten 
metres; length of antenna, two metres; 
length of spark, 0.25 millimetre; length 
of wave, about twelve metres; number of 
sparks per second, eighty. This gave a 
permanent deflection of eighty mili- 
metres. The time required to cause a 
deflection of ten millimetres was two sec- 
onds, but this may be reduced by dimin- 
ishing the moment of inertia of the mov- 
able part. Im constructing the device, 
good insulating material must be used, 
and a quartz fibre is preferable to silk, in 
order that the zero point may remain 
fixed.—Translated and abstracted from 
I’ Eclairage Electrique (Paris), April 2. 
a 

Electromagnetic Clutches and Speed Gears. 

Various types of electromagnetic clutch- 
es are here described by Mr. Rankin Ken- 
nedy. Electromagnetic clutches are used 
as any other clutch, to control the driving 
of machines from a continuously running 
shaft, in one of three ways: to stop and 
start simply; to stop and reverse; to vary 
the speed and reverse. The last is the 
most important purpose to which the elec- 
tromagnetic gear applies, inasmuch as two 
engines of growing popularity and im- 
portance, namely, the internal combustion 
engine and the steam turbine, are not 


readily reversible or easily or economically 
varied in speed. Of the several types, 
one of the simplest is that invented by 
Willans. ‘The clutch has an outer ring, 
with inwardly projecting poles, similar 
to the field frame of a direct-current 
machine. Within this is an armature hav- 
ing an equal number of poles, around 
which are placed the exciting coils. When 
there is no current passing through these 
coils, there is no torque exerted between 
the two parts; but, upon passing current, 
torque is developed. This clutch is not 
capable of developing much torque. It 
slips readily, and requires close fitting. 
In the next development, the inner part 
of the clutch resembles the rotor of an 
inductor alternator, there being two sets 
of poles with a large exciting coil placed 
between. Surrounding this part is a cop- 
per cylinder enclosed in an iron ring, 
which completes the magnetic circuit. 
When passing current through the coil, 
eddy currents are set up in the copper 
cylinder, due to the relative motion of 
the two parts. A torque is thus developed, 
which can be controlled by varying the 
exciting current. This clutch gives an 
enormous torque, and its action is smooth 
and regular. However, it tends to slip 
when suddenly overloaded, due to the in- 
ductance of the secondary part; and if it 
once slips, the driver runs away. An im- 
provement upon this clutch consists in 
making the outer ring of iron with slote, 
in which are placed short-circuited coils. 
In this type the torque is large and the 
slipping small. In the types of clutch so 
far considered, the torque is due to elec- 
tromagnetic reactions. In the next type, 
the magnetic mechanism serves simply to 
bring into close contact two rubbing sur- 
faces, the clutch really being a friction 
clutch operated electrically. This type usu- 
ally takes the form of a part fixed to the 
shaft and a loose part, in one of which is 


embedded a large coil concentric with the , 


shaft. Upon passing current through this 
the two parta are drawn firmly together. 
In this type there is no slipping and no 
opportunity to vary the speed. In the pre- 
ceding types the speed may be varied, 
but not reversed. To secure this condi- 
tion the clutch must be separated into two 
parts, one of which becomes a motor and 
the other a dynamo, so that the combina- 
tion more nearly resembles a gear than a 
clutch, and acts merely as a connecting 
link between the conatant-speed engine 
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and the driving shaft. This arrangement 
allows one machine to have a high speed 
relative to the other. The speed and di- 
rection of rotation of the driven part can 
be varied at will. This combination is 
thought to be suitable for turbine-driven 
boats, and a compact arrangement con- 
sists in mounting the two armatures with- 
in the same field frame.—A bstracted from 
the Electrical Magazine (London), 
March 25. 
£ 
The Conductivity Produced in Rarefied Gas 
by an Incandescent Cathode. 

An investigation of the increased elec- 
trical conductivity of rarefied gases, pro- 
duced by an incandescent cathode, has 
been made by Messrs. Ernest Merritt and 
Oscar M. Stewart. This phenomenon is 
the well-known Edison effect. The appa- 
ratus used consisted of a long tube with a 
carbon filament sealed at one end, and an 
attachment to an air pump. Around the 
filament was placed a brass cylinder, con- 
nected by means of a wire which passed 
through the tube to one side of a galva- 
nometer. The galvanometer circuit is com- 
pleted through a battery of variable po- 
tential force, one side of the carbon fila- 
ment, and the air-gap between the fila- 
ment and the cylinder. The filament is 
brought to incandescence by means of cur- 
rents passed through it, and the difference 
of potential between the brass cylinder 
and one leg of the filament is varied by 
means of the battery mentioned. Experi- 
ments were made at high vacua and at low 
vacua. It was found that the incandescent 
filament discharges negative electricity, 
even at the highest vacuum. 
probable that the electrons by which the 
charge was carried come from the incan- 
descent body, rather than from the gases 
in contact with it. There is a striking re- 
semblance between the behavior of an in- 
candescent cathode and an illuminated 
cathode. At high vacua the cathode ray 
particles are the sole carriers of the cur- 
rent, and since their number depends 
chiefly upon the degree. of incandescence, 
the curves show saturation at low values 
of the electromotive force. As the differ- 
ence of potential between the filaments 
and the surrounding cylinder is increased, 
the cathode rays move at an increasing 
speed, and finally move fast enough so 
that, upon colliding with the molecules of 
gas, these become ionized, the ions thus 
formed participating in the conduction 
between the filament and the cylinder, so 
that the current increases with an increase 
in the electromotive force. It was found 
that when the difference of potential was 
greater than ten volts, the first deflection 
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of the galvanometer was approximately 
that given by ten volts, but this gradually 
increased, showing a creeping current. If 
this effect were due to a slow change in 
the ionization of the gases, the conductiv- 
ity might be expected to last a short time 
after the circuits of the filaments were 
broken; but this can not be the case, since 
the galvanometer falls to zero if the lamp 
circuit is broken suddenly, reversing the 
direction of electromotive force in the gal- 
vanometer circuit, and also bringing the 
needle to vibration about its zero. The 
authors suggest that this effect may be 
due to a gradual change in the ineandes- 
eent surface, this change being of such a 
character as to increase the rate at which 
the cathode rays are produced. When the 
filament is no longer negatively charged, 
and when it is allowed to become cold, the 
surface gradually returns to its original 
condition. An appreciable amount of 
residual gas is essential. The temporary 
nature of the change shows that it can not 
be due to oxidation of the carbon surface, 
or to any similar action. ‘The phenom- 
enon is thought to have some points of 
similarity with cases of excited radio- 
activity—Abstracted from the Physical 
Review (Lancaster, Pa.), April. 

| a 

Electrodeposition of Cadmium 
| and Its Alloys. 

The field of application of cadmium is 
still quite limited, although chemists and 
metallurgists have turned to useful ac- 
count some of its properties. Mr. Sher- 
rard Cowper-Coles describes, in this arti- 
cle, the uses to which cadmium is put, 
and the methods of depositing it elec- 
trically. Cadmium, in color and appear- 
ance, resembles tin, and certain of its 
alloys melt at very low temperatures, a 
property which has been made use of in 
the manufacture of fuses. Its salts are 
used as pigments and in photography, and 
its amalgams have been used in dentistry. 
It is less active chemically than zinc or 
brass, and is suitable for coating the ter- 
minals and connections of primary and 
secondary batteries. Silver, alloyed with 
cadmium, does not tarnish as easily as 
when mixed with copper. The electrode- 
position is readily carried out from the 
same salts as zinc is deposited from, but 
a higher current density may be used. 
Smee appears to have been the first to 
deposit cadmium electrically, but since 
his time it has received little attention. 
He used a bath of ammonium sulphate, 
but was unable to obtain good deposits 
from sulphate or chloride solutions. Wool- 
rich and Russell deposited cadmium from 
a potassium cyanide solution, prepared 
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by dissolving cadmium in nitric acid and 
then precipitating it with sodium car- 
bonate, the precipitate being dissolved in 
the cyanide. The deposition of a cadmi- 
um-silver alloy in any desired proportion 
may be carried out without difficulty. To 
obtain deposits of from ten to eighty per 
cent of cadmium, it is found necessary to 
have the ratio of the silver and cadmium 
in solution in the proportion of from one 
to four to one to seven, the best results 
being obtained when the amount of metal 
in solution is from three to four ounces 
per gallon, and the amount of silver per 
gallon not less than eight nor more than 
twenty-five pennyweights. The weaker the 
solution the smaller must be the current 
density. For every composition of the 
solutions a definite current density muat 
be used to bring down a given deposit. 
If the solution be stirred, higher den- 
sities may be used; but to ensure an alloy 
of the desired proportions being deposited 
it is essential to watch carefully the color 
of the deposit, as well as the current den- 
sity. Since brass and silver-cadmium al- 
loys are the only alloys that have been 
successfully deposited, the clectrodeposi- 
tion of alloys opens a large field for in- 
vestigation by the electrochemist. These 
alloys may be deposited in all proportions, 
apparently as true alloys. When attempts 
were made to roll a cast alloy containing 
seventy per cent of cadmium and thirtv 
per cent of silver, it was found to split 
up in an extraordinary way, showing a 
remarkable structural formation. The 
cracks formed divided the plate into regu- 
lar triangularly shaped strips.—Abstract- 
ed from the Electrochemist and Metallur- 
gist (London), March. 
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“Twentieth Century Handbook for Engi- 
neers and Electricians.” C. F. Swingle, H. C. 
Horstman and Victor H. Tousley. Chicago. 
Frederick J. Drake & Company. Flexible 
leather. 220 pages. 4% by 6% inches. 
Numerous illustrations. Supplied by the 
ELECTRICAL REVIEW at $2.50. 


This handbook is intended entirely for 
engineers who are now in charge of me- 
chanical plants, and who have not had the 
benefit of a theoretical training. A num- 
ber of tables are given, and a pretty gen- 
eral résumé of the theorv of engine and 
boiler management. Part two is devoted 
to electricity for engineers, and this is 
supplemented by a number of illustrations 
showing circuit diagram and various 
forms of apparatus. There is not a single 
mathematical formula involving more 
than ordinary arithmetic in the whole 
book. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Direct-Driven Generators for Power 
and Lighting. 

The Western Electric Company, Chi- 
cago, Ill., in designing the line of type 
L generators, details of which are shown 
in the accompanying illustrations, hias 
embodied such features of its earlier de- 
signs as had proven satisfactory, and has 
introduced many improvements where 
study and experience have shown this 
possible. The larger generator frames are 
of cast iron, while in the smaller ones, 
where the section necessitated by the re- 
quirements of the magnetic flux is greater 
than would be necessitated by mechanical 
strength, a special material of high mag- 
netic permeability is used. ‘This construc- 
tion affords the best results, with a mini- 
mum weight of material. 

In the standard construction the frame 
is divided vertically, which permits of 
drawing the yoke apart horizontally, allow- 
ing the armature to be inspected or re- 
moved. The method of bolting the frame 
to the extended engine subbase allows ad- 
justment both horizontally and vertically, 
ensuring uniform air-gap and balanced 
magnetic field. When engine-room condi- 
tions make it necessary, the company is 
prepared to furnish the standard machines 
with horizontally divided frames. 

To eliminate, as much as possible, losses 
due to eddy currents in the pole tips, lami- 


COMPLETED ARMATURE. 


nated pole-piece construction has been 
adopted. The pole-pieces are built up of 


thin sheets of thoroughly annealed mild outer and jagged ends of the pole-piecea. 
steel, the various sheets being both bolted By this construction an extensive area of 


<P 


GENERATOR, WITH FRAME PARTIALLY WITHDRAWN FOR ARMATURE INSPECTION. 


and riveted together. When the pole-pieces magnetic contact between the pole-pieces 
have been assembled, they are placed in and the frame is obtained. In addition 


— 
ARMATURE DURING WINDING. 


a clamping plate, and the metal which to this, a partial weld is possible between 
forms the frame is poured around the the pole-pieces and the yoke. This con- 
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struction reduces the magnetic reluctance 
to the lowest possible point, and also gives, 
the manufacturer claims, a perfect mag- 
netic distribution. 

In the standard construction the shunt 
and series field coils, although separately 


ARMATURE COILS. 


wound and insulated, are mounted on a 
single metallic spool. This method affords 
additional mechanical protection, and fa- 
cilitates not only the shipment, but also 
the handling of the coils during erection. 

The armature is of the ironclad type. 
The armature core is made up of thin 
discs of doubly annealed sheet steel. After 
the slots have been carefully punched in 
the periphery of these discs, the final an- 
nealing is given. By this method any 
hardening effect caused by the punching 
of the slots is removed. Radial ventilating 
spaces are provided, which connect with 
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ture centre being well under the engine 
shaft before it is required to apply press- 
ure. 

In winding the armature, solid bars of 
specially drawn copper are used. The coils 
are enlarged in cross-section at the ends 
of the armature, obtaining a low 
armature resistance and a consequent 
gain in efficiency. The bars are 
formed into coils before being placed 
on the armature, so that, when com- 
pleted, a symmetrical and balanced 
winding is secured. They are in- 
sulated individually and in groups, 
the insulation, as well as the bar 
itself, being continuous from seg- 
ment to segment of the commutator. 
At the various steps in the in- 
sulation process, the bars are im- 
mersed in insulating compound and thor- 
oughly baked. The shape of the arma- 
ture slot and the notches near the top 
of the slot permit of retaining the coil in 
place by means of fibre wedges. In addi- 
tion to these wedges, on the smaller sizes 
the coils are held in place at the pulley 
or engine end of the armature by a brass 
ring extending over and clamping the ends 
of the coils. In the larger sizes this con- 
struction is not used, but a finishing plate 
is placed at the pulley or engine end of 


PoLeE-PIECE CONSTRUCTION. 


horizontal openings in the armature cen- 
tre, allowing a thorough system of ven- 
tilation. The smaller armatures are built 
up of continuous rings, while in the larger 
machines, on account of the difficulty of 
obtaining iron in sheets sufficiently large, 
the method of building in segments has 
been adopted. 

After being built up in this way, and 
after having the commutator and arma- 
ture windings placed in position, the 
armature is mounted on the engine shaft. 
The company employs what is termed the 
“double fit” construction, which provides 
for two sizes of armature shaft and bore 
of armature centre. The difference in 
these dimensions is very slight, but suffi- 
cient to permit, in mounting, of the arma- 


the armature, and band wires are used on 
that portion of the armature winding 


lying outside of the armature core. 


The commutators are of rigid construc- 
tion, and the segments are made of the 
best drawn copper, and have riveted and 
sweated to them rolled copper tangs. The 
segments are insulated from each other 
by specially prepared mica. In all but 
the smaller sizes, the segments are mount- 
ed upon a cast-iron centre, from which 
they are insulated by mica. The com- 
pleted commutator is then mounted upon 
the extended head of the armature centre, 
thereby permitting it to be removed from 
the armature without disturbing the arma- 
ture mounting. A thorough system of 
ventilation is provided by means of hori- 
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zontal air ducts. In the smaller sizes, 
in order that this ventilation may be ob- 
tained, it is necessary to cast the com- 
mutator centre integrally with the arma- 
ture centre. The segments are then mount- 
ed in the manner described. 

Each set of brush-holders is mounted 
upon a brush-holder arm supported from 
a circular ring. ‘This ring is carried in 
supports projecting from the yoke, the 
entire device being moved around the com- 
mutator by means of a hand-wheel at the 
side of the machine. The brush-holders 
are designed so that the brushes may be 
moved in a direction radial to the surface 
of the commutator. Each brush is held 
firmly in a clamp in such a manner that 
the current does not pass through any 
sliding contacts. Any brush may be lifted 
from the commutator without disturbing 
the adjustment of the others, and all 
brushes may be adjusted independently. 


The Demand for Conduit. 

One of the foremost manufacturers of 
vitrified clay conduit is the Standard Vit- 
rified Conduit Company, 39-41 Cortlandt 
street, New York city. This company has 
extensive factories and equipment for 
turning out this product at South River, 
N. J., and owing to the great demand for 
its conduit these factories have been oper- 
ated continuously since opening in 1902. 
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FIELD COILS. 


The company states that it can produce 
annually 40,000,000 feet of conduit at 
these factories, and this has enabled such 
prompt deliveries as to gain it an enviable 
reputation in the trade. 

Under patents of Mr. R. W. Lyle this 
company is manufacturing multiple-duct 
conduit. It also furnishes with its single 
duct, free to its customers, its patented 
mandrel for laying single duct, which 
yields great economy in construction. 
Ample stock of both standard and special 
sizes, together with fittings, is kept on 
hand for delivery at short notice. 

The company has facilities at its South 
River factories for shipping either by rail 
or water. Among the largest buyers of 
the “Standard” vitrified conduit are the 
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Bell Telephone Company, New York, Bos- ' speed of the machinery are thus a prime 


ton and southern states, Rapid Transit 
Subway Construction Company (New 
York tunnel), Manhattan Elevated, Met- 
ropolitan Street Railway Company, Con- 
solidated Telephone and Electric Subway 
Company, New York Edison Company, 
Brooklyn Edison Company, Brooklyn 
Rapid Transit Company, Brooklyn Ele- 
vated Railway Company, the Philadelphia 
Edison Company, the Philadelphia Rapid 
Transit Company, New York Tunnel 
Company, Westinghouse, Church, Kerr & 
Company, United Engineering and Con- 
struction Company, Western Electric 
Company, Standard Underground Cable 
Company, Safety Insulated Wire and 
Cable Company, Pennsylvania Railroad 
Company, Baltimore & Ohio Railroad 
Company, New York Continental Jewell 
Filtration Company, Hudson River Water 
Power Company, Niagara Falls Power 
Company. 

The company has recently published a 
new art catalogue, describing its process 
and products. This will be mailed upon 
request to the company. 

a eee 
Regulating and Reversing Control- 
lers for Machine Tool Service. 

The use of individual motors for 
driving machinery has grown in general 
favor as the advantages derived from an 
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InNsIDE VIEW OF TYPE-V CONTROLLER, 


independent source of power for each ap- 
pliance have become recognized. Shunt 
and compound variable-speed direct-cur- 
rent motors especially adapted for such 
service have been designed, and suitable 
controllers for applying the power to the 
work in hand and properly regulating the 


- to an insulated shaft. 


requisite. 

A line of controllers, particularly 
adapted for use with independently driven 
machine tools, is manufactured by the 
Westinghouse Electric and Manufactur- 
ing Company, Pittsburg, Pa., and known 
as types V and W, the assortment being 
comprised of over 600 different sizes and 
capacities, to cover all the requirements of 
service. The type-V controllers are used 
upon the two-wire single-voltage circuits, 
eight forward speeds and four reverse 
speeds being obtained by resistance in the 
shunt field circuit. In the type-W, used 
upon three-wire two-voltage circuits, the 
speed variations are obtained by means of 
the two voltages as well as the shunt resist- 
ance, provision being made for six forward 
speeds on the lower and nine on the higher 
voltage, and six reverse speeds on the 
lower voltage. 

The type-V controllers are ordinarily 
adopted when a speed variation of two 
to one is required and the type-W for 
variations of four to one, although other 
variations may be obtained as desired, 
each installation being separately con- 
sidered and the controller used which is 
best adapted to the motor with which it 
is to be used. ‘The successive intermediate 
speeds are arranged in practically geo- 
metrical progression, but extra leads are 
provided by the use of which the owner 
may make such changes as he desires. 

In general structure, these controllers 
are based upon the most modern and im- 
proved types of Westinghouse design. 
The drum is made of metal and secured 
The contact strips 
are of hard rolled copper. The fingers are 
also made of hard rolled copper and pro- 
vided with lock nuts and adjusting screws. 
All parts are liberally proportioned and 
are made easy of access. The cover can be 
removed by withdrawing with the fingers 
the pins which hold it in place, and access 
to the leads is quickly obtained by remov- 
ing the strips screwed to the back of the 
controller. ‘The contacts, the arcing tips 
on the main contacts, and the fingers are 
easily removed and renewed. 

Another important particular which as- 
sures the adaptability of these controllers 
to various conditions is the fact that the 
handle and ratchet are so designed that 
they may be removed from the controller 
and placed at any point which is con- 
venient, and which permits connection to 
the controller by means of bevel gears and 
shafting. This not only adapts the 
apparatus for distant control, but it en- 
ables the operator to use the identical 
handle, ratchet and indicator dial which 
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are furnished with the controller. This 
not only saves the expense of making a 
new handle and ratchet, but retains the ad- 
vantages of the peculiarities of the West- 
inghouse operating mechanism. 

The notches in the ratchet are positive, 
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INSIDE VIEW OF TyPpE-W CONTROLLER. 


and the design is such that as each step 
is reached a key drops into a notch and 
stops the handle, holding it firmly in place 
until released by a pressure upon the 
thumb stop in the end of the handle. The 
operator is thus able to watch his work 
uninterruptedly while applying the power 


or changing’ the speed, a fact of distinct 


advantage. The handle and ratchet are 
simple in construction and each step is 
plainly indicated and numbered. 

In the type-V controller the starting 
resistance is inserted when the first con- 
tact is made, being cut out when the 
handle is moved to the second position. 

In the type-W, a cam lifts from the con- 
tact the finger whose function is to cut 
out the starting resistance, and thus leaves 
the resistance in circuit when starting or 
when changing to a higher or a lower 
voltage. By means of a dashpot the 
return of the finger is delayed for a pre- 
determined interval of time, the speed of 
the return being regulated by means of a 
screw. The checking medium is a non- 
freezing liquid, greatly superior to air as 
a means of even and close regulation, and 
not affected by atmospheric conditions. 
If desired, the dashpot can be removed 
without disturbing any other portions of 
the controller. 
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Arc shields are placed between all con- 
tacts which carry the main current, and 
in addition all sizes above ten horse-power 
have a powerful magnetic blowout coil. 

In capacities to and including ten horse- 
power the resistance, which is of the im- 
bedded type, is regularly mounted directly 
beneath the controller. In larger sizes it 
is mounted separately. ‘The leads are con- 
veniently located and have screw con- 
nectors. 

In every particular these controllers are 
designed to give superior service under 
even the least favorable conditions. They 
have an unusual amount of strength and 
durability, and the large assortment en- 
sures the adoption of the proper controller 
to give the best results in every instance. 


: The “ Workwell”’ Telephone. 

The accompanying illustrations show a 
new type of intercommunicating telephone 
placed on the market by the S. H. Couch 
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‘‘WORKWELL” TELEPHONE, OUTSIDE VIEW. 


Company, 160 Pearl street, Boston, Mass. 
This instrument is made of quartered-oak 
front, plain oak sides and back, and var- 
nished in a first-class manner. ‘The bell 
is high grade in every respect, and will 
ring as well as any direct-current bell 
through a like resistance with a like 
amount of battery current. The move- 
ment has double adjustment and is easy 
of access. The gong is two and one-half 
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inches in diameter, and highly nickel- 
plated. 

The apparatus is equipped with self- 
contained hook switch, which is positive in 


INSIDE VIEW, ‘‘WORKWELL” TELEPHONE. 


action, and the manufacturer claims can 
not stick. The contact springs are of 
German silver, and are pointed. The hook 
has roller bearings, and forms no part of 
the circuit. The parts are mounted upon 
a cast-brass base. ‘The push-button has 
three points, and is of similar construc- 
tion to the hook switch. The induction 
coil has duplex windings with fibre heads. 
Twenty-four inches of worsted cord are 
provided. The binding-posts are of one 
piece and obviate any danger of discon- 
nection. 

The receiver is of solid double-pole con- 


‘*RELIANCE” BUTTON-TYPE TRANSMITTER. 


struction, with three-ring permanent 
magnets and silk-wound coils with con- 
cealed cord terminals. 

The company’s well-known “Reliance” 


_ is, for two on a circuit. 
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transmitter is used, this being fitted with 
a button-type cell and aluminum dia- 
phragm. The bridge is of cast brass, and 
the shell is of polished brass, nickeled. 
This transmitter gives a clear-tone power- 
ful transmission, and is guaranteed to 
produce first-class results. 

All wiring connections are soldered, all 
the instruments being wired alike—that 
These instru- 
ments may be wired to order for hotel, 
school, residence or other interior sys- 
tems, according to conditions. 

The S. H. Couch Company is the manu- 
facturer of a complete line of telephones 
and switchboards. 


Steam Turbine Power Plant for 
Boston Navy Yard. 

An interesting departure in the engi- 
neering practice by the authorities of the 
United States Navy, department of yards 
and docks, is marked by the introduction 
of Westinghouse-Parsons steam turbines 
for furnishing power for lighting the 
buildings and yards, and power for oper- 
ating dry-dock pumps and miscellaneous 
machinery. 

The initial installation of this charac- 
ter is in process of construction at the 
Charlestown navy yard, Boston, Mass., and 
for the present one Westinghouse-Parsons 
turbine generating unit of 750-kilowatt 
capacity will be placed in service. This 
turbine will be of the new short-barreled 
type and is now under construction at 
Pittsburg. A Worthington surface con- 
denser will be employed, using salt-water 
for circulation. The condensers will be 
located between the foundations, which 
consist of concrete piers. A running 
vacuum of twenty-eight inches will be 
secured through the aid of a dry air pump. 
Steam will be furnished at 150 pounds 
pressure by Babcock & Wilcox boilers in 
units of 350 horse-power, equipped with 
Roney mechanical stokers. Coil super- 
heaters in the boiler settings will furnish 
to the turbine a superheat of about 100 
degrees Fahrenheit. The boiler house will 
be equipped with a complete outfit of coal 
and ash-handling machinery. 

The present power plant is the outcome 
of an appropriation made in 1898 by 
Congress for a dry-dock and pumping 
plant to be located at the Charlestown 
navy yard; the new plans for a dry-dock 
equipment providing for a power plant lo- 
cated near the outer end of the new dock 
with piping connections to both old and 
new docks, so that the one pumping plant 
would be able to handle them simultane- 
ously or separately. During the period 
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of construction of the new dock the de- 
partment of yards and docks at this navy 
yard underwent considerable enlargement, 
necessitating an immediate increase in an 
electrical generating equipment for sup- 
plying light and power to buildings and 
departments. 

In view of this situation, it was de- 
cided to supersede the dock pumping 
plant, originally provided for, by a central 
lighting, power and heating plant for the 
entire department, although retaining the 
dry-dock pumping equipment which will 
now be electrically driven from the cen- 
tral station. It is also intended to supply 
from this plant electric light and power 
to the vessels docking which do not happen 
to be under steam. The power system as 
now under construction is, therefore, con- 
siderably more comprehensive than origi- 
nally laid out. 

The turbine plant will supply three- 
phase alternating current at 2,300 volts, 
this voltage being used for general dis- 
tribution and for direct use in larger mo- 
tors, while for lighting, lower voltage will 
be provided by transformation. The tur- 
bine generator will be served by a thirty- 
seven and one-half kilowatt Westinghouse 
compound exciter unit. 

The engineering work is under joint 
execution by the department of yards and 
docks and the constructing engineers, 
Westinghouse, Church, Kerr & Company, 
who are installing the plant. 

pan | 
Electricity in Car Shops. 

A description of the London & North- 
western car shons at Wolverton, England, 
which is given in Engineering (London) 
for April 1, shows how important elec- 
trical driving is becoming in all kinds 
of shops. ‘These are the shops of the 
London & Northwestern Railway. They 
cover eighty acres, and employ about 
4,500 men in the car department alone. 
The locomotive department, formerly lo- 
cated here, has been removed to Crewe. 

In the engine room there are five main 
engines, two triple-expansion condensing, 
each direct-connected to a 200-kilowatt 
six-pole compound-wound generator run- 
ning at 420 revolutions per minute. There 
are two triple-expansion condensing en- 
gines, each coupled to a 400-kilowatt 
eight-pole compound-wound generator 
running at 360 revolutions, and a Bum- 
stead & Chandler engine connected to a 
430-kilowatt compound-wound generator. 
All the dynamos have a voltage of 250. 
From this power-house the following shops 
are driven: the sawmill, the fitting and 
turning shop, the carpenter shop, the 
smith shop, the truck and under-flame 
shop, the baggage-car shop, the wheel and 
axle shop, the crane and lifting shops and 
the finishing shops. The machinery in 
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these shops is motor-driven. In the great- 
er number of cases the motors drive sec- 
tions of shafting, in order to save having 
a large stock of spare armatures. The 
motors are usually of ten to twenty horse- 
power. In the case of the larger machines, 
most of which are in the sawmill, there 
is a motor on each machine. The motors 
are placed on a platform overhead, about 


the level of the countershafting, and are 


reached by steps for cleaning and lubrica- 
tion. The yard is lighted during working 
hours by arc lamps fixed upon posts, which 
posts also carry two incandescent lamps 
each, the latter for use at night after 
working hours. The genera] lighting is 


by means of arc lamps. In a few shops 
inverted ares are used, but, as a rule, the 
ordinary pattern is found to give a better 
light. In the painting and repair shops 
incandescent lamps only are used, sus- 
pended at fifteen-foot centres. Incandes- 
cent lamps are also used over the vises and 
benches, and one to each machine. The 
transfer tables are operated electrically 
from an overhead trolley. The overhead 
cranes are of the three-motor type. Much 
of the welding is done by means of Thom- 
son welders. The shops are also fully 
equipped with hydraulic and pneumatic 
tools and hoists. 


Electric Railroads in Peru. 

United States Consul A. L. M. Gott- 
schalk, at Callao, reports that the electric 
tramway from Lima to Chorrillos—the 
first to be operated in Peru—was opened 
on February 17. 

The new road is eight miles long and 
reaches at present to Barranco, a popular 
neighboring seaside resort. The purpose 
of the road is to afford cheap and rapid 
transit between Lima and the much fre- 
quented bathing resorts of Miraflores, Bar- 
ranco, Buen Pastor, Chorrillos, ete. The 
road is destined to do much toward the 
future extension of Lima, which is rapid- 
ly losing its almost medizeval character and 
is reaching out quite perceptibly in various 
directions—the new movement being char- 
acterized by the erection of handsome 
buildings of modern architecture and the 
laying out of broad streets and boulevards. 


The cars and electric plant are of Ameri- 


can manufacture. 

A few months more will witness the 
completion of another electric tramway 
line between Callao and Lima. The road 
is about ten miles long and will have a 
double track. The opening of this road 
will have a marked effect in drawing 


Lima and its port Callao even more close- 
ly than they are at present, and it will 
probably cause a sensible diminution in 
the rather high passenger rates now 
charged by the two (steam) railroads in 
operation between Callao and the capital. 
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Engineers. | 


ASSOCIATES ELECTED AT DIRECTORS MEET- 
ING, NEW YORK, FRIDAY, MARCH 25. 


Francis Ramsey Allen, Ithaca, N. Y. 
Wm. Anderson, Cascade, British Columbia. 
William Courtney Appleton, Atlanta, Ga. 
Orla Fingen Asbury, Charlotte, N. C. 
Allen Harwood Babcock, Oakland, Cal. 
Louis W. Bates, Brooklyn, N. Y. 

Ackert Bickel, Kansas City, Mo. 

Eli Judson Blake, Newark, N. J. 

Felix William Boldenweck, Chicago, Ill. 
Arthur B. Bond, Pittsburg, Pa. . 
Morgan Evan Bonyun, Atlanta, Ga. 
Renshaw Borie, Wilkinsburg, Pa. 

Ralph Hubbard Bouligny, Atlanta, Ga. 
William Burke Brady, Jersey City, N. J. 
Charles P. Bruch, New York city, N. Y. 
William Joseph Canada, Springfield, Ohio. 
Willard L. Candee, Brooklyn, N. Y. 
Rufus N. Chamberlain, Depew, N. Y. 
Joseph Samuel Childs, Buffalo, N. Y. 
Henry A. Coles, Atlanta, Ga. 

G. A. Cowle, Melbourne, Victoria, Australia. 
George Sanford Davis, Montreal, Quebec. 
Americo Vieira le Castro, Porto Portugal. 
Etienne de Foder, Budapest, Hungary. 
Lee De Forest, New York city, N. Y. 
Theodore Dimon, New York city, N. Y. 
Paul Doty, Denver, Col. 

Robert V. Dunbar, Brooklyn, N. Y. 
Joseph Epstein, Frankfort, Germany. 
Paul Willard England, Philadelphia, Pa. 
William Albert Evans, Philadelphia, Pa. 
Robert John Feather, Columbus, Ohio. 
Walter Everest Foreman, Pittsburg, Pa. 
Robert M. Fraser, New York city, N. Y. 
George A. Gabriel, Cumberland Mills, Me. 
Clarence A. Gaines, Salt Lake City, Utah. 
William James Garnett, Newport, R. I. 
Charles Henry Gilbert, Worcester, Mass. 
Arthur Fuller Giles, Atlanta, Ga. 

George Tester Goldman, Schenectady, N. Y. 
Robert Hogue Goodwillie, Yonkers, N. Y. 
Dean Harvey, Chicago, Ill. 

William Pitt Hazen, Columbus, Ohio. 
Hans Edward Heidenreich, Riga, Russia. 
Clark Travis Henderson, Pittsburg, Pa. 
Hidetaro Ho, Tokio, Japan. 

William Earle Holcombe, Atlanta, Ga. 
Sandford H. Horne, San Francisco, Cal. 
Richard Edie Hull, Columbus, Ohio. 
James Edmund Ives, New York city, N. Y. 
Philip T. Jackson, Montreal, Canada. 

P. N. Jones, Cleveland, Ohio. 

Arthur Keller, Madison, Wis. 

Alex. Cartwright Lanier, Knoxville, Tenn. 
Ralph Roberts Laxton, Atlanta, Ga. 

Fred. Mitchell Laxton, Atlanta, Ga. 

Fritz Albin Lindberg, Chicago, Ill. 

Joel Willson Little, Aflanta, Ga. 

Joseph Brian Lukes, Seattle, Wash. 

Geo. S. Maben, Wellington, New Zealand. 
Rush Emmett Manley, Columbus, Ohio. 
James S. McCulloh, New York city, N. Y. 
Frank C. McGonigle, New Castle, Pa. 
William A. McTaggart, Schenectady, N. Y. 
Frank Hegan Miller, Louisville, Ky. 
Theo. Blackwell Morgan, Brooklyn, N. Y. 
Bryce Eugene Morrow, Glens Falls, N. Y. 
Bangalore D. Nath, Schenectady, N. Y. 
John Howard Ogle, New Orleans, La. 
Harry Allen Orr, Atlanta, Ga. 

Nathaniel Paige, Jr., St. Louis, Mo. 
William P. Poynton, New York city, N. Y. 
William Montelius Price, Seattle, Wash. 
Samuel Arthur Redding, Atlanta, Ga. 
Lyman Coleman Reed, New Orleans, La. 

` Arthur Harold Serrell, Brooklyn, N. Y. 

- Carl Wadsworth Sharer, Philadelphia, Pa. 

_ Frederick Grant Simpson, Seattle, Wash. 
Arthur Bessey Smith, Woodbine, Iowa. 
Frank J. Stone, Somerville, Mass. 

Seijiro Sugiyama, Osaka, Japan. 

L. H. Thullen, Edgewood, Park, Pa. 
Joseph Van Eman Titus, Keokuk, Iowa. 
Harlan Page Wellman, Ashland, Ky. 
Ben Willard, New Orleans, La. 

- Edwin E. Witerby, New York city, N. Y. 
Guy F. Williams, New York city, N. Y. 
Constantin Zorawski, Riga, Russia. 

TRANSFERRED FROM ASSOCIATE TO MEMBER. 
Jos. Phineas Davis, New York city, N. Y, 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW WESTERN INTERURBAN LINE—At a meeting of the 
directors of the new Kansas City & Olathe Electric Railway, held in 
Rosedale, Mo., recently, contracts were closed and approved for the 
building of about 300 miles of trolley lines in southeast Kansas, these 
to become directly tributary to Kansas City. The Kansas City & 
Olathe line will be double-track practically all of its distance, and 
over this line a number of other companies are to enter Kansas City. 


PRELIMINARY TRIP MADE THROUGH NEW YORK CITY 
RAPID TRANSIT SUBWAY—Mr. August Belmont, president of the 
Interborough Rapid Transit Company; Mr. John B. McDonald, con- 
structing contractor, and a number of officials of the Interborough 
Rapid Transit Company, made a trip through the subway last week. 
The train was made up of a passenger coach drawn by a Manhattan 
Elevated Railroad pony engine, the steam being made from an im- 
provised oil burner. 


CONSTRUCTION WORK TO BEGIN ON THE GREAT NORTH- 
ERN POWER COMPANY’S PLANT NEAR DULUTH, MINN.—The 
Great Northern Power Company, Duluth, Minn., has begun the pur- 
chase of machinery, and, it is stated, within a few months will com- 
mence the actual work of erecting a power plant to make use of the 
waters of the St. Louis river and the watershed back of Duluth. A 
plant of 30,000 horse-power will be installed at first, the total capacity 
to be very much in excess of this. Preparations have been going on 
for this power plant for some five years, and surveys have now been 
finished and the property acquired for the project. 


NEW ELECTRIC ROAD UP MOUNT VBSUVIUS—By the open- 
ing of a new electric railway European travelers and visitors will be 
able to make a quick trip up Mount Vesuvius in modern cars. The 
starting point of the new line, which has been constructed for 
Thomas Cook & Son, the tourist agents, is at Pugliano, where con- 
nection with Naples by electric cars is made. The length of the 
railway, exclusive of the old Funicular line, up to the cone is 4.7 
miles, and it is divided into three sections. The first and third sec- 
tions are ordinary lines. The second section is a rack and pinion 
railway. The cars of this section are operated by a powerful four- 
wheel electric locomotive, which is fitted with an elaborate system 
of ordinary and emergency brakes. Power throughout is supplied 
by overhead trolleys. | 


RUSSIAN WAR OFFICE OBJECTING TO USE OF WIRELESS 
TELEGRAPHY BY NEWSPAPER CORRBESPONDENTS—The Rus- 
sian ambassador has notified the secretary of state that his govern- 
ment has directed that newspaper correspondents using wireless 
telegraphy within the theatre of war shall be regarded as spies. In 
his note to the secretary Count Cassini is quoted as saying: “I am 
instructed by my government, in order to avoid every possible mis- 
understanding, to inform your excellency that the lieutenant of his 
imperial majesty in the far east has just made the following declara- 
tion: ‘In case neutral vessels having on board correspondents who 
may communicate war news to the enemy by means of improved 
apparatus not yet provided for by existing conventions should be 
arrested off the coast of Kwantung or within the zone of operations 
of the Russian fleet, such correspondents shall be regarded as spies 
and the vessels provided with wireless telegraphic apparatus shall 
be seized as lawful prize.’”’ This pronunciamento has since been 
suspended. 


EQUIPMENT FOR NEW ZEALAND BLECTRIC TRACTION 
SYSTEM TO BE PURCHASED IN THE UNITED STATES—An 
extensive electric traction system is to be constructed in and around 
Christchurch, New Zealand. While a New Zealand concern—the 
New Zealand Electric Construction Company, which was organized 
recently for the purpose of developing the water powers of New 
Zealand—will carry out the work of building the Christchurch lines, 
it is stated that practically all the materiai, equipment, etc., will be 
manufactured in the United States. About thirty miles of road will 
be constructed under the existing contract, the value of which is 
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about $1,250,000. The municipal authorities will operate the lines. 
The city of Christchurch has a population of about 50,000, and the 
existing lines are mostly operated by steam. The Canterbury Trac- 
tion Company runs an eight-mile line to Sumner, another line goes 
to Sunnyside, and still another runs to Port Hill and Sydneham, all 
suburbs of Christchurch. In the city proper about ten miles of steam 
and horse lines are operated. The municipal authorities have ac- 
quired all of these systems and they will be electrically converted. 


TELEPHONE AND TELEGRAPH. 


LA GRANDE, ORE.—A telephone line is to be built to connect 
La Grande and Alice. 


TRINIDAD, COL.—The Colorado Telephone Company has moved 
into its new building, which represents an expenditure of $100,000. 


SUMMITVILLE, IND.—The Delaware & Madison County Tele- 
phone Company has purchased the telephone exchange at Summit- 
ville. 


MERIDEN, CT.—The Southern New England Telephone Com- 
pany expects to have its new exchange in operation by May 1. The 
common battery system is to be used. 


MASON, MICH.—The business men of Mason have formed a tele- 
phone company to connect with all independent farmers’ lines in the 
county. Connections will be made with Okemos and with Aurelius. 


PRAIRIE DU CHIEN, WIS.—The Union telephone exchange of 
this city has been sold to J. W. Callaway, of La Crosse, for $7,000, 
and is to be worked in connection with a number of exchanges in 
the cities of this part of the state. 


SOMERVILLE, OHIO—At a recent meeting of the village council 
the Hamilton Home Telephone Company was granted a franchise to 
construct, maintain and operate a telephone system in the village. 
The lines are now being built from Collinsville to Somerville. 


BLOOMINGTON, IND.—It is announced that the Bloomington 
Telephone Company has been sold to the independent company oper- 
ating at Bedford, Seymour and Louisville for $20,000. The plant is 
to be rebuilt, and a new twenty-year franchise has been secured. 


PHILADELPHIA, PA.—It is reported that the Keystone Tele- 
phone Company, since the first of the year, has installed new tele- 
phones to the number of 1,200. The statement is made that the net 
earnings for the first quarter of the present year will surpass largely 
those of the corresponding period last year, when the profits were 
$41,000. 


POUGHKEEPSIE, N. Y.—The Dutchess County Telephone Com- 
pany has begun work on its line to Millertan. This will connect 
Pleasant Valley, Salt Point, Clinton Corners, Stanfordville, Bangall 
and Pine Plains. As soon as this branch is completed the company 
will start work on its line to Millbrook, going through Manchester 
Bridge. 


DENVER, COL.—tThe Postal Telegraph Company’s new line will 
be completed to Denver very shortly. This line follows the Union 
Pacific west from Omaha to Julesburg, over the Julesburg branch to 
La Salle, from which place one line runs to Denver and the other to 
Cheyenne. Construction of the line west from this city will be 
pushed as rapidly as possible, and it is expected the company will 
handle business between Cheyenne and Salt Lake before the first of 
October. 


SPENCERPORT, N. Y.—The business men of Hamlin have or- 
ganized a local telephone company. This company has all the terri- 
tory in that town west of the East Hamlin road, the Hilton com- 
pany meeting the Hamlin line at that place. The line will extend 
to Morton. Following are the officers of the Hamlin company: 
president, D. R. Singleton; vice-president, Christopher Rath; secre- 
tary, H. F. Newman; treasurer, Charles Baase. The directors are: 
John Martin, Isaac Palmer, Christopher Rath, James G. Barry, 
Blaine Snook, Charles Baase, H. F. Newman, T. O. Swanson and 
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D. R. Singleton. The company will have connection with the Bell 
Telephone Company. 


ROME, IOWA—tThe farmers of the Pleasant Point district have 
formed a telephone company. 


TAMA, IOWA—The Tama Telephone Company has been incor- 
porated with a capital stock of $15,000. 


POCAHONTAS, IOWA—The Pomeroy-Palmer Telephone Com- 
pany has been organized to build a rural line. 


UNION CENTER, N. Y.—A telephone company has been formed 
to erect a telephone line from Maine to Union. 


ST. CHARLES, MO.—The Kinloch Telephone Company has com- 
pleted its new line from this city to Portage des Sioux. 


BLOOMDALE, OHIO—The Central Union Telephone Company is 
completing a direct toll line from Fostoria to this place. 


WINNIPEG, MANITOBA—The North American Telegraph Com- 
pany will increase its capital from $1,000,000 to $10,000,000. 


SWEDESBORO, N. J.—The People’s Rural Telephone Company 
will build its line from this place to Mullica Hill as soon as possible. 


AUBURN, N. Y.—The Empire State Telephone Company is mak- 
ing preparations to rebuild its line from Seneca Falls to Trumans- 
burg. 


ELLERY, N. Y.—At its annual meeting the Ellery Telephone 
Company elected the following officers: president, John Skillman; 
secretary, Claude Haskins; treasurer, Grant Cowden. 


WAUSAUKEE, WIS.-—The Wausaukee Telephone Company has 
sold its toli lines, reaching south as far as Coleman and east to 
Marinette, a total of fifty-one miles, to the Wisconsin Telephone 
Company. 


ALMA, NEB.—The stockholders of the Farmers and Merchants’ 
Telephone Company at their annual meeting elected R. L. Keester, 
president and general manager; F. W. Steven, treasurer, and T. L. 
Porter, secretary. The company now has 250 telephones in operation 
in Harlan County. 


VICTORIA, BRITISH COLUMBIA—The International Telephone 
Company has completed arrangements whereby Victoria and other 
places on Vancouver Island are to have telephonic connection with 
points on the inland as far south as Portland, Ore. The cable has 
been ordered and will arrive about the middle of April or the end of 
May, and it is expected that it will be in service by the fall. 


MINNEAPOLIS, MINN.—It is stated that the Northwestern Tele 
phone Company will carry out proposed improvements, aggregating 
in the neighborhood of a million dollars, during the present year. 
Most of the improvements will be made in Minneapolis and St. Paul. 
The underground system will be greatly enlarged and the overhead 
cable system improved wherever necessary. In addition to the local 
improvements, the company will build new toll lines and establish 
exchanges wherever needed. 


PERSONAL MENTION. 


MR. W. T. COOKE, who was superintendent of motive power of 
the St. Louis Transit Company, St. Louis, Mo., has resigned. 


MR. ELLWOOD MATEER has been appointed manager of the 
Pennsylvania Telephone Company, at Lock Haven and Renovo, Pa. 


MR. W. NORMAN DIETRICH has been appointed electrical engi- 
neer of the Canadian Pacific Railroad, with offices at Montreal, 
Quebec. 


DR. R. B. OWENS, of McGill University, delivered a lecture re- 
cently before the Insurance Institute, of Montreal, upon “Interior 
Electric Wiring.” 


MESSRS. CLARKE AND MacMULLEN, INC., electrical and con- 
sulting engineers, have moved their Pittsburg, Pa., offices to the 
Farmers’ Bank Building. 


DR. J. H. van’t HOFF, eminent as one of the founders of the 
theory of dissociation, has been made an honorary doctor of medi- 
cine by the University of Utrecht. 


MR. F. V. T. LEE has been appointed manager of the new offices 
which the Fort Wayne Electric Works has opened at 69-75 New 
Montgomery street, San Francisco, Cal. 
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MR. H. A. WALDRON, assistant superintendent of the Chicago 
& Joliet Electric Railway, has resigned to become superintendent of 
the Urbana & Champaign Electric Street Railway, at Champaign, III. 


MR. H. CHAPMAN, who is connected with the Montreal Street 
Railway, Montreal, Quebec, has been appointed superintendent of 
construction of the company. Mr. Chapman succeeds the late Mr. 
Vinden. 


MR. C. E. BROWN returned from Europe last week after three 
months of research work in different parts of the Continent as elec- 
trical engineer of the Canadian Electrothermic Iron and Steel Com- 
mission. 


MR. EMIL O. LUNDIN, president of the Lundin Electric and 
Machine Company, Boston, manufacturer of a line of equipments 
used in central stations, who has recently returned from Havana, 
was a New York visitor last week. 


DR. F. W. GUNSAULUS, president of the Armour Institute of 
Technology, Chicago, Ill., has accepted the invitation of the Louisi- 
ana Purchase Exposition Company to deliver the invocation at the 
opening ceremonies of the fair, to be held on April 30, 1904. 


MR. E. Z. BURNS, former city engineer of Niagara Falls, N. Y., 
it is stated, will have charge of local operations during the engineer- 
ing work on the Lockport power canal. Mr. Burns is a graduate of 
the Lockport high school, and is well known throughout Niagara 
County. 


MR. JOSEPH CACCAVAJO, C. E., has been appointed civil engi- 
neer of the Western Union Telegraph Company, with headquarters 
in the Western Union Building, New York city. Mr. Caccavajo’s 
new work will not interfere with his private practice as consulting 
engineer. 


M. EMILE GUARINI, the well-known writer upon technical sub- 
jects, has published, in pamphlet form, an address delivered before 
the Société Centrale d’Agriculture de Belgique. This gives a good 
review of the use of electricity, both for stimulating plant growth 
and as a power for cultivating the soil. 


MR. C. A. DENMAN, who was superintendent of the Richmond 
Street and Interurban Railway Company, Richmond, Ind., has been 
succeeded by Mr. Albert Gordon, formerly connected with the La 
Fayette Street Railway, La Fayette, Ind. It is reported that Mr. 
Denman will enter into telephone business in the South. 


MR. T. E. JOHNSON, who was recently appointed cashier of the 
Chattanooga exchange of the East Tennessee Telephone Company, 
has been appointed traveling auditor of the company, with head- 
quarters in Asheville. Mr. Johnson has been connected with the 
Chattanooga exchange for a little more than a year, having com- 
menced as coliector. 


MR. CARL SCHWARTZ, formerly of the Berlin Allgemeine Com- 
pany, has been appointed assistant engineer on the engineering staff 
of the New York Central Railroad, and will be connected with the 
designing and erection of the electrical parts of the traction power 
stations the company is to build. Mr. Schwartz was at one time 
chief engineer for the Siemens & Halske Company, St. Petersburg, 
Russia. 


MR. JOSEPH E. LOCKWOOD, 106 Woodward avenue, Detroit, 
Mich., has been appointed Michigan sales agent for the Bullock 
Electric Manufacturing Company, Cincinnati. Mr. Lockwood is 
one of the pioneer electrical supply men of the country, and is 
in close touch with the electrical field all over the United States. 
In addition to the Bullock company, Mr. Lockwood will act as 
representative for several other interests. 


MR. M. R. HUTCHISON, of New York city, lectured on Wednes- 
day evening, April 20, on “The Hutchison System and Apparatus 
for the Alleviation of Deafness and the Instruction of Deaf Mutes,” 
at the Franklin Institute, Philadelphia. Mr. Hutchison described 
and exhibited various electromechanical appliances he has devised 
for the treatment of deafness and the education of deaf mutes. The 
system and apparatus are said to be radically new and scientific in 
principle, and to have yielded surprisingly good results. 


MR. WALTER P. PHILLIPS, for some time past advertising 
manager of the Columbia Phonograph Company, superintendent of 
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printing, editor of the Columbia Record, and general expert, with 
offices in Bridgeport, Ct., has been transferred to the company’s 
offices in New York city, N. Y., where he will hereafter make his 
headquarters. He will, however, continue in charge of the printing 
department and will spend one or two days of each week in Bridge- 
port. Mr. Phillips has recently been elected vice-president of the 
United Electrical Manufacturing Company, a concern which will 
manufacture the autoplex, an invention of Mr. Horace G. Martin. 
The autoplex, together with the “Phillips” system of telegraphy, will 
be shown at the St. Louis fair. 


MR. WILLIAM J. HAMMER, the well-known electrical engineer, 
of New York city, met with an unfortunate accident while on his 
way from Providence, R. I., to New York, on Sunday, April 17. 
Mr. Hammer was in attendance at a radium dinner given in Provi- 
dence on Saturday evening, April 16, and after dinner spent the 
night at the home of Colonel Gardiner C. Sims. Colonel Sims is 
greatly interested in military and naval engineering, and had a 
large number of photographs in connection with the subjects. In 
addition, he had a mass of correspondence with naval and military 
men from all over the world, and these letters were prized very 
highly. This correspondence, together with the photographs, had 
been placed in a scrapbook, and on Sunday morning Mr. Hammer 
enjoyed a perusal of this matter on his way to New York. Leaving 
his seat for a moment just before reaching New Haven, the book 
was stolen, and, although careful enquiry was made on the train, 
it could not be found. With characteristic energy, Mr. Hammer in- 
spired a thorough search by the railroad company and the police 
department, with the result that on the morning of April 20, the 
portfolio was delivered by mail to police headquarters and turned 
over to Mr. Hammer by Inspector McCluskey. 


MR. ARTHUR WARREN, the chief of the department of pub- 
licity of the AllisChalmers Company, is one of the most widely 
known workers in the special field of the promotion of publicity. 
Mr. Warren was prepared for the technical side of his work by 
considerable active machine-shop practice. In 1883, after consid- 
erable traveling and writing upon the subject of his travels, Mr. 
Warren joined the staff of the Boston Herald. He remained with 
this newspaper for fourteen years, and became its leading special 
article writer, discussing many topics and taking up, among these, 
the field of biography and dramatic and literary criticism. During 
this time Mr. Warren engaged in other editorial work, becoming 
assistant editor of the Boston Beacon, and was editor of the Boston 
Home Journal from 1886 to 1888. He was sent abroad as its Lon- 
don correspondent by the Boston Herald in December, 1888, and 
served in this capacity for nine years. At the same time, he wrote 
for a number of other American and British publications. Mr. 
Warren still retains his London home, which has become a centre 
of social and literary intercourse. Returning to the United States 
at the invitation of Mr. George Westinghouse in November, 1897, 
he organized the Westinghouse Companies’ Publishing Department. 
Having brought this department up to a remarkably efficient con- 
dition and organized the work along such practical lines that it 
could be systematically carried on, Mr. Warren resigned, becoming 
actively engaged in New York city in literary work for leading 
magazines and newspapers in various fields. He had planned to 
sail for Europe on March 12, when he was invited by the execu- 
tive of the Allis-Chalmers Company to take up the duties of the 
chief of the department of publicity, under the reorganization of 
this company. There is no doubt that Mr. Warren is preeminently 
qualified by his experience and talents to make this a most suc- 
cessful department. The publicity department of these large cor- 
porations has become of the utmost importance, and it is only a 
man who possesses the excellent qualities which Mr. Warren repre- 
sents, who can expect to cope with the magnitude of such an un- 


dertaking. 
ELECTRICAL SECURITIES. 


Quite contrary to the advances which have been made during 
recent weeks, the past week seems to have settled the conviction that 
there was about to begin a reaction. While the market evidenced a 
firm undertone, there was a diminution of interest, and commission 
houses report an almost total lack of support from outside investors. 
This has been brought about by the fact that, just as soon as more 
than ordinary strength was shown in the investment demand, large 
corporations immediately put forward heavy advances, which 
checked all tendency to engage in new ventures. The rumors of 
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extensive loans in foreign markets brought about a condition of 
uneasiness there which has been reflected with more than usual 
strength in the home financial centres. Added to this, there have 
been several bad reports showing decreases in both exports and 
imports, and a considerable shrinkage in the excess of exports over 
imports for the last month. Reports are also at hand showing idle 
equipments for several large railroads, a thing which has not been 
known for many years. The present tendency of the larger indus- 
trial corporations is toward extreme conservatism, and the passing 
of dividends and the attempt to add to the surplus account, while 
indicative of stable organization and good financial judgment, do 
not conduce to attract new investing capital. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 16. 


New York: Closing. 
Brooklyn Rapid Transit.................06. 4614 
Consolidated GaS......... cc ccc eee ee eee 205% 
General Electric......... 0... cece cence cee eee 164 
Kings County Electric............... 000000. 183 
Manhattan Blevated.............. ccc cece ees 142 
Metropolitan Street Railway................ 113% 
New York & New Jersey Telephone.......... 141 
Westinghouse Manufacturing Company...... 175 


The General Electric Company announces a special meeting of 
the stockholders of the company, to be held at Schenectady, N. Y., 
on Tuesday, May 10, at 2 o'clock P. M., for the purpose of voting 
upon a proposition to increase the capital stock of the company by 
the amount of $3,325,500, consisting of 33,255 shares of the par value 
of $100 each, so that the capital stock shall be increased from the 
present amount, viz., $45,000,000, consisting of 450,000 shares of the 
par value of $100 each, to $48,325,500, consisting of 483,255 shares of 
the par value of $100 each. The annual meeting of the company will 
be held at 12 o’clock noon of the same day. 


Boston: , Closing 
American Telephone and Telegraph......... 126 
Edison Electric Illuminating............... 234, 
Massachusetts Electric.............ccc cece 14% 
New England Telephone...............0..08. 126 
Western Telephone ard Telegraph preferred. 80 : 


The annual meeting of the New England Telephone and Tele- 
graph Company will be held in New York city on May 2. Transfer 
books will remain closed from April 22 to May 6. l 

Announcement has been made that the American Telephone and 
Telegraph Company has negotiated the sale of $20,000,000 of 5 per 
cent notes to a syndicate consisting of Speyer & Company, of New 
York, and Lee, Higginson & Company, of Boston. The notes now 
decided upon instead of bonds will run for three years from May 2, 
1904, in coupon form, and the principal and interest are payable in 
gold. The notes will be secured by $25,000,000 of the company’s 4 
per cent bonds as collateral. 


Philadelphia : Closing 
Electric Company of America............... T% 
Electric Storage Battery common........... of 
Electric Storage Battery preferred.......... of 
Philadelphia Electric.................20008- 5% 
Union: Traction sos 5.4 Hees oi ee eel eee ewes 491%, 
United Gas Improvement............0e.e08. 83 


At the annual meeting of the stockholders of the Philadelphia 
Electric Company, held at Camden, N. J., April 13, it was reported 
that 877,108 sixteen-candle-power lamps were contracted for in 1903, 
an increase of 108,278 over the previous year. The annual report 
for the year ended December 31, 1903, compares with 1902 as fol- 
iows: gross income, all sources, $3,665,045, against $3,422,411; oper- 
ating expenses, taxes and fixed charges, $3,053,443, against $2,967,- 
968; balance to be added to surplus account, $611,602, against $454,- 
442; less dividends, $375,035, against $337,552; surplus December 31, 
$800,134, against $563,567. The following board of directors was 
elected: Thomas Dolan, Jeremiah J. Sullivan, William F. Harrity, 
John V. Shoemaker, Charles M. Swain, Charles E. Ingersoll, Joseph 
B. McCall, William P. Conover, Jr., and A. V. R. Coe. 


Chicago : l Closing 
Chicago Telephone... .........0 cece ce eeceees 117 
Chicago Edison Light..............-eeeeees 150 
Metropolitan Elevated preferred............. 4714 
National Carbon common........... eats 29% 
National Carbon preferred.............eeee% 98 
Union Traction common.............-eeeee- 5% 
Union Traction preferred..........seceeeves 30% 
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ELECTRIC RAILWAYS. 


BUFFALO, N. Y.—Robert Stuart has taken over the Peterboro 
(Canada) street railway, and will rebuild and extend the line to 
Lakefield. 


CLEVELAND, OHIO—The council of Euclid Heights village has 
granted a twenty-five-year franchise to the Shaker Heights & Boule- 
vard Railway Company. 


EXCELSIOR SPRINGS, KAN.—A project is on foot to build an 
electric. line between Kansas City and Excelsior Springs. Kansas 
City capitalists are mainly interested. . 


ROCKFORD, ILL.—The Kenosha Electric Railway Company has 
decided to increase its capital from $10,000 to $150,000, to provide 
for extensions to be made during the coming summer. 


MEMPHIS, TENN.—The Mississippi Land and Investment Com- 
pany has been chartered to build a trolley line between Vicksburg 
and Jackson, Miss. Surveys have been commenced and the road 
will be built as soon as possible. 


WASHINGTON, PA.—The Wheeling Traction Company has paid 
$40,000 for rights of way between West Alexander and Claysville, 
and will commence the work of construction shortly. The road will 
parallel the Baltimore & Ohio for some distance. 


DANVILLE, ILL.—The San Francisco Railway Company will 
build an electric railway between this city and Oaktown, a distance 
of four miles. The track will be laid on its own right of way, and 
will run parallel to the Danville street railway line. 


VALPARAISO, IND.—A franchise has been granted to the 
Northern Indiana Traction Company by the city council. The line 
will connect South Bend, Laporte, Valparaiso and Hammond. The 
president of the company announces that work will begin at once. 


JAMAICA, N. Y.—Work on the new line of the Long Island 
Traction Company from Rockville Centre to Lynbrook, Valley 
Stream, Jamaica and Woodhaven, will be started at an early date, 
and it is said that by midsummer cars will be running to Jamaica. 


DOYLESTOWN, PA.—Work has been started on the construction 
of the Souderton & Trooper Trolley Railway, which is to traverse a 
thickly settled agricultural district for sixteen miles. The new line 
will form an important link in the trolley system centering in and 
about Norristown. 


AURORA, ILL.—It is reported that the promoters of the Fox 
River Traction Company have succeeded in securing the necessary 
capital to build their electric line from Yorkville to Plano, thence 
to Sandwich, and that work will commence as soon as the necessary 
rights of way are granted. 


TOPEKA, KAN.—Work has been commenced on the interurban 
electric line which will connect Independence, Kan., with surround- 
ing towns of the gas and oil belt. The road will be nearly fifty 
miles in length, and is to be built for passenger and freight traffic. 
It is expected to have the road in operation by September. 


LIMA, OHIO—After a meeting of the directors, Henry G. Paul 
announced that work on the Ft. Wayne-Lima-Delphos-Van Wert 
Traction Company’s lines, paralleling the Pittsburg, Ft. Wayne & 
Chicago, would be resumed at once with a full force, and that cars 
would be running between Lima and Ft. Wayne on regular schedule 
by August 1 at the latest. 


LITTLE ROCK, ARK.—A company has been formed to build a 
road from Oakland, on the Illinois Central, to Charleston, the 
county seat of Tallahatchie County, Miss. The length of the pro- 
posed road is about ten miles, and the capital stock of the company 
is $125,000. Joseph Larimer, John W. Saunders and W. F. Lambert 
are back of the project. 


HAMMOND, IND.—Articles of incorporation for the Hammond 
Belt Railway Company, with principal offices in Chicago and a 
capital stock of $50,000, have been filed in the office of the secre 
tary of state at Springfield, Ill. The proposed line is to be con- 
structed from a point on the Illinois-Indiana line near Hammond 
in a northwesterly direction to Calumet Park, III. 

? 


WATERTOWN, WIS.—The council has granted to the Oconomo- 
woc Heat, Light and Power Company a franchise to build an elec- 
tric railway through the city and to use several streets for a term 
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of forty-five years. The intention is to build a line to Madison as 
soon as possible, and possibly a branch may be extended southward 
to Johnson Creek, Lake Mills, Jefferson and eventually to Janesville. 


GREENWOOD, MISS.—The promoters of the interurban rail- 
road to run from this city to Itta Bena, eight miles distant, an- 
nounce that sufficient capital has been secured to ensure the build- 
ing of the line. The plan is to build and equip at least two lines 
in the city and complete the road as far as Itta Bena without delay, 
and to finally extend the system to Indianola, Leland and Green- 
ville. 


JOLIET, ILL.—Work has been begun on the Aurora extension 
of the Joliet & Aurora Electric Railway Company, and it is ex- 
pected to have the line completed to this city by the middle of 
summer. It will then be possible to go by street cars to Milwaukee, 
through Rockford, Janesville, etc., and back to Joliet through Chi- 
cago, with the exception of about twenty miles between Milwaukee 
and Chicago. 


LEXINGTON, OKLA. TER.—The directors of the proposed elec- 
tric railway from Oklahoma City via Lexington to Sulphur Springs, 
ind. Ter., held their first regular meeting recently and elected off- 
cers for the new road as follows: Charles A. Stewart, of Parkers- 
burg, W. Va., president; Jay Sherman, first vice-president; Edgar 
J. Kellar, second vice-president; H. A. Hawk, treasurer; George A. 
Teague, secretary. 


WASHINGTON, D. C.—The Old Dominion and Great Falls Rail- 
way Company, which is building a line from the Washington side 
of the Aqueduct bridge up the Virginia side of the Potomac to 
Great Falls, has purchased a tract of land for its power-house near 
the Virginia end of the Aqueduct bridge, and will begin the work 
of construction immediately. The grading work on the route of 
the railway is progressing rapidly. 


PEEKSKILL, N. ¥.—The Danbury & Harlem Traction Company 
has been incorporated to build an electric road from Danbury, Ct., 
to Golden’s Bridge, thus giving the northern part of the county a 
rapid transit system. From Golden’s Bridge it is the intention to 
extend the road southward to Mount Kisco, and thence northwest- 
ward to Peekskill, going by the way of Lake Mahopac. Engineers 
are now making surveys for the line. 


CORTLAND, N. Y¥.—The Cortland County Traction Company is 
endeavoring to secure rights of way over private land upon which 
to build the extension of the line from Homer to Little York. The 
company has franchises over both the east and west roads from 
Homer to Little York, but it prefers to build on private land. Per- 
mission has been granted in a large number of cases, and the out- 
look is favorable for running the extension outside of the highway. 


PORTLAND, ORB.—Work on the Oregon Traction Company's 
proposed electric road from Portland to Hillsboro, via Forest Grove, 
will begin in the near future, a deal having been completed for the 
disposal of $500,000 worth of bonds to parties who will push the 
project to completion immediately. The estimated cost of the road 
is $525,000. According to the present plans of the company, the 
line will in time be extended into the Tillamook country, and be- 
yond to the ocean. 


NEW LONDON, CT.—The franchise and good will of the Bast 
Lyme Street Railway Company have been taken over by Morgan & 
Phelps, of New York city, and the purchasers will take immediate 
steps to perfect the organization of the company. The capital stock 
will be fixed at $150,000. The company has a charter for the con- 
struction of a street railway from New London through the town of 
Waterford to East Lyme. It will immediately have surveys pre- 
pared, after which contracts for the construction of the road will be 
awarded. 


LEAD, S. D.—It is announced that an electric railroad connect- 
ing Lead with the coal mines of northeastern Wyoming is to be 
built. The promoters state that the preliminary survey will be made 
as soon as possible. This road will be between forty and fifty miles 
in length, and it is proposed to build it by way of Welcome City, 
Wyo., and Cyanide, S. D. The Economic Power Company holds a 
bond on a large area of coal land twelve miles from Sundance, where 
it proposes to establish a power plant and distribute electrical energy 
throughout the Black Hills. 


April 23, 1904 


ELECTRIC LIGHTING. 


TERRE HAUTE, IND.—The Terre Haute Electric Company ex- 
pects to have its new power-house ready by August. 


LEWISTON, PA.—The contract for street lighting has been 
awarded to the Lewiston Electric Light Company, at $65 per light. 


LIMESTONE, ME.—An electric light plant will be established 
here. Power will be secured from a mill one and one-half miles 
from the village. 


CHATTANOOGA, TENN.—The report of the board of public 
works shows that the annual cost of lighting the city under the 
present contract is $20,391.25. 


FAYETTEVILLE, W. VA.—It is stated that a company composed 
of local and Charleston capitalists will install an electric light and 
ice plant in Beckley in the near future. 


COLUMBUS, GA.—The Columbus Railroad Company has been 
awarded a three-year contract for street lighting, to go into effect 
December 31, 1904. Under this contract the city is to pay at the rate 
of $60 per light for 167 or more lights. 


HATTIESBURG, MISS.—The city council has passed an ordi- 
nance voting $60,000 for the purpose of putting in an up-to-date 
electric light plant, as the present plant, owned by a private com- 
pany, is not sufficiently large to meet the demands made upon it. 


TROY, N. Y.—A trust mortgage at six per cent, in the sum of 
$75,000, executed by the Halfmoon Light and Power Company, of 
Mechanicville, to the Adirondack Trust Company, of Saratoga 
Springs, has been filed for record in the Saratoga county clerk’s 
office. 


KNOXVILLE, TENN.—The citizens of Maryville, Blount County, 
have a movement on foot to organize a company and dam Little 
river at a point three miles from Maryville. This will give the 
company sufficient power, and the plans are to erect a light plant 
and thus secure better lighting facilities for the town. 


FREDERICKSBURG, VA.—Messrs. Cartwright and Davis, rep- 
resenting northern capitalists, have purchased the Fredericksburg 
water power, comprising the large dam across the Rappahannock 
river, one mile above the city, the distributing canal and all rights 
and franchises. The property, which is very valuable, will be put 
in first-class condition and will be thoroughly developed. 


JACKSONVILLE, FLA.—The board of bond trustees has decided 
to purchase additional machinery for the city electric Hght plant, as 
the plant is now working on full load. It is estimated that the gen- 
erator required will cost $18,000, and the necessary supplies $10,000. 
If the present rate of increase in demand for lights is maintalned, it 
will probably be necessary to install a generator of 1,000-kllowatt 

capacity within a year. 


WOODBURY, CT.—The Woodbury & Seymour Street Railway 
Company, which has a franchise to operate a lighting business within 
the towns of Woodbury, Southbury, Oxford and Seymour, has per- 
fected arrangements for the establishment of an electric light plant 
in this town. The plan contemplates the development of a storage 
reservoir covering an area of thirty acres. From this reservoir the 
water will be conducted 1,600 feet through a flume to the power 
station. 


MINNEAPOLIS, MINN.—Owing to the fact that the Minneapolis 
Retailers’ Association has been able to make satisfactory arrange- 
ments with the Minneapolis General Electric Company, it will not 
install an independent electric plant, as proposed, for some time. 
The General Electric Company has agreed to furnish current at the 
following rates: a flat maximum rate of 10 cents to all mercantile 
consumers; a minimum rate of 7%, cents to all using more than 
$2,000 of light and power combined per year, and 6% cents to all 
using $3,600 of light alone. This agreement went into effect April 1, 
1904, and is for one year from that date. 


ILION, N. Y.—The board of light commissioners has submitted a 
report of the transactions of the municipal lighting plant for the 
eleven months from April 1, 1903, to March 1, 1904, showing the 
receipts to be: appropriation, $7,000; cash for light, power and sup- 
plies, $6,822.60; deficiency, $6,316.44; total, $20,139.04. Disburse- 
ments—Cost of running plant for eleven months; salaries, $3,155.69; 
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coal, $7,327.95; supplies, $357.31; maintenance, $1,490.98; total, $12,- 
331.93; extension meters, house connections, etc., $2,841.86; accounts 
contracted prior to April 1, 1903, $2,985.25; bond and interest, $1,980; 
total, $7,807.11. The estimate given for the coming year is: salaries, 
$3,300; coal, $8,000; supplies, $300; maintenance, $1,820; bond and 
interest, $2,080; extensions, $500; a total of $16,000, which with esti- 
mated receipts of $7,000, would show a deficiency- of $9,000, which 
the commissioners ask to have included in the budget. The board 
explains the large deficiency by the fact that meters have been pur- 
chased, and to the item for old accounts paid by the commission of 
$2,985.25, as well as the fact that the light furnished for public 
services, for which no remuneration is received, would, at current 
rates, add to the income of the plant nearly $400. 


AUTOMOBILE NOTE. 


REOPENING OF GORDON-BENNETT CUP RACE ENTRIES— 
The racing committee of the Automobile Club of America announces 
that it will receive additional entries for the Gordon-Bennett cup 
race up to and including May 1, 1904, on which date all cars entered 
for the race must be ready for inspection and trial by the com- 
mittee. The original conditions of entry, as heretofore published, 
will govern. 

OBITUARY NOTICE. 


MR. JAMES W. HINKLEY, president of the United States Cas- 
ualty Company, of New York, and for a number of years prominent 
in business and politics in New York state, died suddenly on April 
11, at his home, Eden Hill, Syracuse, N. Y. Mr. Hinkley was born in 
Jackson, Clinton County, N. Y. After his graduation from the 
United States Military Academy at West Point Mr. Hinkley engaged 
in newspaper work, and eventually became editor and owner of the 
New Press, of Poughkeepsie. He afterward purchased and assumed 
the chief editorial position on the New York Daily Graphic. He was 
very prominent in Democratic politics in New York state. Besides 
being president of the United States Casualty Company, Mr. Hinkley 
was also president of the Poughkeepsie City & Wappinger Falls Rail- 
way Company; president of the Walker Electric Company; president 
of the Consolidated Electric Light and Power, and Consolidated 
Light, Heat and Power companies, of Poughkeepsie, and the Pough- 
keepsie News Company. He was vice-president of the Roebling Con- 
struction Company, and a director of the Consolidated Car Heating 
Company, the International Bank and Trust Company of America, 
the National Bank of North America, and the Poughkeepsie Trust 
Company. 

NEW INCORPORATIONS. 
LANSING, MICH.—Elwell Telephone Company. $1,000. 
JACKSON, MICH.—Leoni Central Telephone Company. $475. 


DOVER, DEL.—The Havana Electric Light and Power Company. 
$500,000. 


RICHMOND, VA.—Sussex & Southside Telephone and Telegraph 
Company. $5,000. 


SCOTCHTOWN, N. Y.—Scotchtown Telephone Company. $2,000. 
Incorporators: M. H. Santee, of Circleville, and others. 


NELSON, NEB.—Nuckolls County Telephone Company. $50,000. 
To establish a system of rural telephones throughout the county. 


CARNEY, OKLA. TER.—The Carney Automatic Telephone Com- 
pany. $10,000. Incorporators: C. L. Page, C. E. Wilcox, M. A. 
Smith. 


HANSKA, MINN.—Hanska Rural Telephone Company. $50,000. 
Incorporators: D. F. Wood, George Chambard, C. I. Stone and 
others. 


CAMDEN, N. J.—The Baxter Lighting Company. $25,000. In- 
corporators: Lewis F. Baxter, George M. De Gunther and L. Howard 
Weatherby. 


DALEVILLE, IND.—Daleville Telephone Company. $1,000. Di- 
rectors: Thomas Bromiley, F. D. Rushing, R. E. Stone, Grant 
Frantzell and Charles H. Forrest. 


HARRISBURG, PA.—Interstate Street Railway Company; $200,- 
000; to build a line from Port Allegheny to Coudersport, through 
the villages of Roulette and Mina, a distance of twenty miles. Allen 
Street Railway Company; $30,000; to build five miles of road in 
Northampton County. 
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INDUSTRIAL ITEMS. 


THE WHEELER CONDENSER AND ENGINE COMPANY re- 
cently moved its New York offices to 42 Broadway. 


THE AMERICAN BUSINESS SYSTEMS COMPANY, Boston, 
Mass., is sending out its 1904 catalogue of equipments. Catalogue 
will be sent on request. 


THE BUFFALO FORGE COMPANY, Buffalo, N. Y., describes, 
illustrates and lists in its circular No. 100, which it has sent out, 
“Buffalo” geared hand blowers. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
announces that it has opened an office at 69-75 New Montgomery 
street, San Francisco, Cal., in charge of Mr. F. V. T. Lee. 


THE CANCOS MANUFACTURING COMPANY, Philadelphia, Pa., 
is distributing a circular which contains some statements in con- 
nection with “Black Squadron” ring packing. Circular will be sent 
on request. 


THE LAMBERT SCHMIDT TELEPHONE MANUFACTURING 
COMPANY, Weehawken, N. J., is distributing a catalogue descrip- 
tive of its interior telephones. This catalogue is No. 11, and the 
company will be pleased to send it on request. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., publisher of “The Emerson Monthly,” has issued the 
April, 1904, copy. This publication contains many interesting arti- 
cles and illustrations. Copy will be sent on request. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
is distributing a circular descriptive of “Dixon's” motor chain com- 
pound. The circular also contains information as to the proper care 
of driving chains. This circular will be sent on request. 


THE AMERICAN PUSH-BUTTON TELEPHONE COMPANY, 136 
Liberty street, New York city, N. Y., announces that it has been 
authorized by the court to change its legal name to Anders Push- 
Button Telephone Company, which will go into effect on and after 
May 7, 1904. 


THE LOUISIANA PURCHASE EXPOSITION COMPANY has is- 
sued, under the auspices of the press and publicity department, a 
booklet containing a map of the fair grounds, information concern- 
ing the hotels of St. Louis, facts about the exposition, a map of St. 
Louis, showing location of fair grounds, etc. 


THE NERNST LAMP COMPANY announces that its Boston 
office, formerly located at 131 State street, has been moved to 501 
Atlantic avenue. The office will, as heretofore, be in charge of Mr. 
George C. Ewing as district manager, and will carry a complete line 
of Nernst lamps and supplies, ensuring prompt delivery of orders. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is distrib- 
uting a handsome catalogue illustrating and listing 1904 Diehl 
direct-current fan motors. This catalogue is an exceedingly at- 
tractive little book, and the company requests that all dealers who 
are interested, and who have not received a copy, should write for 
one. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
manufacturer of elevating, conveying, power transmission, screening, 
crushing, dredging, coal and rock drilling, coal cutting, hauling and 
washing machinery, has sent out its circular No. 73, which contains 
many illustrations of its various manufacture. Circular will be sent 
on request. 


AT THE MEETING of the electrical jobbers in Buffalo last 
week, Mr. A. C. Garrison distributed, on behalf of the Columbia In- 
candescent Lamp Company, St. Louis, Mo., a very popular little 
souvenir in the shape of a small leather pocket-book. It was in 
great demand. Another souvenir distributed was a leather match- 
holder with the compliments of the Chicago Pneumatic Tool Com- 
pany. . 


JAMES S. BARRON & COMPANY, 339-343 Greenwich street, New 
York city, N. Y., announces that in spite of the fire which recently 
destroyed its building and all the contents, amounting to $185,000, 
it has taken new quarters at the above address, where it expects to 
remain until the completion of its new building on the old site, 
which will be about May, 1905. The damage was fully covered by 
insurance. 
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THE NEW HAVEN MANUFACTURING COMPANY, New Haven, 
Ct, of which Mr. Leslie Moulthrop is general manager, has had 
Dodge & Day, modernizing and contracting engineers, Philadelphia, 
Pa., go over its plant with a view of bringing it up to date in every 
respect. Complete rearrangement of the shop is contemplated, and 


‘it is probable that a number of the old machine tools will be ré- 


placed by modern apparatus. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, furnished all of the heat and cold insulating mate- 
rials required for the boilers and pipes in the new palace built for 
the Japanese crown prince. Incidentally, it might be noticed that 
the entire mechanical equipment, including the boilers, engines, 
heating, ventilating, electric light plants and refrigerating plant, is 
of American design and American manufacture. 


THE H. R. WORTHINGTON COMPANY’S hydraulic works, 
which were located in Brooklyn, N. Y.. for a number of years past, 
are soon to move, it is reported, to its new quarters located at Harri- 
son, N. J. Two years ago the company made its preliminary moves 
toward the change of base for its operations. Thirty-five acres of 
land were purchased at Harrison, and the work of designing plans 
and experimenting for foundations was begun. The company is one 
of the oldest and largest manufacturing concerns in Brooklyn, N. Y. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has published a booklet descriptive of the Westinghouse-Parsons 
steam turbine. This booklet, which is splendidly printed and sub- 
stantially bound in a decorated cover, takes up in detail the history 
of the steam turbine versyvs piston engines. It also gives a brief 
résumé of the efforts to build a practical steam turbine up to the 
present time. A careful description of the mechanism of the steam 
turbine is supplemented by clearly printed half-tone illustrations. 
The results of a number of tests are given, showing the efficiency of 
various types of Westinghouse-Parsons steam turbines. 


DODGE & DAY, modernizing and contracting engineers, Nice- 
town, Pa., report that they are preparing plans for extensive 
improvements in the Phenix Cement Company’s plant at Nazareth, 
Pa. Most of the company’s buildings will be enlarged, electrical 
transmission will be used throughout, and the entire plant will be 
modernized in order to materially increase its output to meet the 
growing demand for its product. There will be installed consider- 


able new apparatus, including a 200-kilowatt generator and a tan- 


dem-compound engine for running it, a fifty-horse-power motor and 
a seventy-five-horse-power motor as well as a number of smaller ones, 
an electric hoist, air compressor, blower, exhauster and elevators, etc. 


LEGAL NOTES. 


EXECUTION AGAINST ELECTRICAL CORPORATION—An ex- 
ecution has been awarded against Thompson, Son & Company, New 
York city, dealers in electrical machinery, for $3,140, in favor of 
Henry Schroeder, on two notes payable on demand. Payment was 
demanded on August 21 last, and not made. Mr. Schroeder was for- 
merly treasurer of the corporation. The company was incorporated 
in February, 1901, with a capital stock of $100,000, and has a work- 


shop in Brooklyn, N. Y. 


THE SELF-RESTORING DROP PATENT LITIGATION—In the 
United States Circuit Court of Appeals, Chicago, April 12, 1904, a 
decision was handed down in favor of the Western Telephone Manu- 
facturing Company, in the self-restoring patent suit on patent No. 
£21,461, granted June 19, 1894. Judges Jenkins, Grosscup and Baker 
were in attendance, and the opinion of the court was delivered by 
Judge Baker. The suit is apt to involve several hundred thousands 
of dollars, as the opinion is broad and sweeping, covering all switch- 
board drops located with their associated jacks, and adapted to be 
restored by the operator’s plug as it is thrust into the jack auto- 
matically. This suit was brought by Mr. James Keelyn, of the 
Western Telephone Construction Company, in the United States 
Court in June, 1897. In 1903 Judge Kohlsaat gave an unsatisfactory 
decision, holding that the patent was good and valid, but that it was 
not infringed. An immediate appeal was made to the United States 
Court of Appeals, and the latter heard the oral arguments on Janu- 
ary 20, 1904, with the above result. The patent has seven years more 
to run. 
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SHOCKS FROM HIGH-TENSION CABLES. 

In the issue of the ELECTRICAL REVIEW for April 23, refer- 
ence was made to a fatal accident in one of the London (Eng- 
land) generating stations, and to the explanation offered by the 
London Electrician, which was based upon an assumed resid- 
ual charge on the cable. In view of the statement of the condi- 
tion of the station at the time of the accident, this seemed to 
be the only possible explanation. Since then the Electrician 
has received a number of letters from prominent engineers, all 
of them disagreeing with this explanation. The greater num- 
ber take the stand that, on account of the confusion caused by 
the accident, it is probable that the conditions at the station 
were not exactly as explained by the attendants. It is possible 
that one of the synchronous motors might have been left 
connected to the mains, and that this machine was the cause 


of the attendant’s death. It seems that sometimes the synchro- 


nous motors are not disconnected when the generating station 
is shut down, but the switches are left closed, so that the motor 
will start up again with the generator. Several of the com- 
munications refer to severe shocks from static charges on high- 
tension cables, but in no case had the cables been discharged, 
so that the shock was not due to a residual charge. Doubtless, 
the investigations which will be made of this accident will 
bring to light the real cause; and whatever this may have been, 
whether a static charge or carelessness at one of the substations, 
it emphasizes the danger of assuming that a high-tension cable 
is safe to handle at any time. It is not a sufficient precaution 
to see that the switches at the generating station are off, but 
means should be taken to render all those cables which must 
be handled harmless, even though a high potential should be 
applied at the other end of the line. 


THE REGULATION OF ALTERNATORS. 


The paper presented by Messrs. H. M. Hobart and F. Punga 
at a recent meeting of the American Institute of Electrical 
Engineers, on the regulation of alternators, offers a new method 
of attacking a problem which has at various times received a 
good deal of attention. There have been put forward, from time 
to time, various solutions, a number of which give, under ordi- 
nary circumstances, quite satisfactory results, though all depend 
more or less upon compromises. The new method is based upon 
a study of the magnetic distortion produced by the armature 
reaction. The distortion may not only affect the value of the 
electromotive force, but may actually change its phase with 
reference to the pole. This change in phase of the electromotive 
force, caused by the shifting of the centre of gravity of the 
magnetic flux, has not been considered in the methods previously 
described, and an investigation of this action is, in itself, valu- 
able, aside from the interest which the paper has as a new con- 


tribution to a subject not yet thoroughly understood. 


Study of Regulation Important. 

That there are a number of methods of predetermining al- 
ternator regulation which are sufficiently accurate for practical 
purposes, shows that, while we do not understand the matter 
fully, we have had sufficient experience to enable us to design 
machines which will meet any prescribed requirements satisfac- 
torily. But this should not hinder further attempts to place 
this problem on a more scientific basis. It may not be very im- 
portant for a designer to be able to predict exactly how his 
machine will behave, because one can never know beforehand 
the precise conditions under which it will work eventually, and 
therefore any calculations made must be based upon assump- 
tions, which are apt not to hold good. This is perhaps what was 
meant by some of those who took part in the discussion, when 
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they said that the topic was one of interest, but of little impor- 
tance. Scientifically, however, it is not unimportant. The very 
fact that we do not understand fully all the reactions of the 
alternator shows that there is something still to be learned, and 
anything that throws new light upon the behavior of a dynamo 
must be of value. In designing the magnetic and electric parts 
of a dynamo, it is not allowable to determine the limiting 
amount of material and then adopt a large factor of safety of 
two, three or five and go ahead. The designer is expected to 
know exactly the amount of iron and copper required, and how 
to use this to obtain the best results; and if he uses too much 
material, the machine not only costs more, but it may not be 
suitable for the purpose for which it was designed. It is there- 
fore essential that he should understand, as thoroughly as pos- 
sible, the fundamental reactions of his machine, for only in 
this way can he hope to improve. For this reason, any study 
of the behavior of dynamos, if based on accurate data, is helpful, 
in so far as it gives us a better understanding of what is happen- 


ing in the machine, and why it happens. 


THE ALUMINUM ELECTROLYTIC CONDENSER. 

On another page of this issue will be found a full abstract 
of a paper upon “The Aluminum Electrolytic Condenser,” which 
was presented by Mr. C. I. Zimmerman at the recent meeting 
of the American Electrochemical Society. This is a very inter- 
esting device, whose action depends upon the peculiar behavior 
of aluminum when used as an electrode in certain solutions. 
The apparatus does not belong to the same class as the ordinary 
electrolytic condenser formed of an electrolyte and soluble elec- 
trodes. In this latter device the condenser effect is due to 
polarization electromotive forces, the behavior being practically 
that of a storage battery having a small capacity. The alumi- 
num electrolytic condenser, on the other hand, is a static con- 
denser, though of a peculiar kind, as is clearly brought out in 
this interesting paper. 


The Action of Aluminum. 

The behavior of the aluminum plates in the condenser is 
practically the same as in the electrolytic rectifier. We say 
“practically,” because there is a slight difference, in that, in the 
rectifier, there is a passage of current from the electrolyte to 
the aluminum electrode once during every cycle, while, in the 
condenser, this action takes place only when the condenser is 
first connected into the circuit. The characteristic behavior of 
aluminum in certain electrolytes is the formation of a thin in- 
sulating film during the passage of current from the plate into 
the electrolyte. The flow of current will be stopped as soon as 
the film is completely formed. This film, however, does not pre- 
vent the passage of current from the electrolyte to the electrode. 
In the rectifier this film is broken down at points once during 
every cycle, allowing current to flow; but the breaks are repaired 
almost instantancously upon reversal of current. In the alumi- 
num condenser there is at no time a complete conducting path 
through the device, because, no matter in which direction cur- 
rent tends to flow, there is always one film which opposes it. 
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A Bound Charge. 

One of the peculiar features of this condenser is the bound 
charge which it contains. If such a condenser is connected to 
a source of direct electromotive force one or the other of the 
aluminum plates—depending upon the direction of the electro- 
motive force—is positively charged and the electrolyte negatively 
charged. Disconnect the condenser from the source of electro- 
motive force and make metallic connection between the two 
aluminum plates, and the condenser will attempt to discharge, 
the positive charge of the aluminum plate flowing around 
through the connecting wire to the other plate, and the nega- 
But two 


charges can not mix and neutralize, because of the film on the 


tive charge flowing across through the electrolyte. 


other aluminum plate. To discharge the condenser completely, 
it is necessary to use an auxiliary electrode of some other ma- 
terial, which will allow the bound negative charge to flow out 
of the electrolyte and neutralize the positive charge on the two 
plates. When the condenser is connected in an alternating-cur- 
rent circuit it behaves in the same way. During the first half 
cycle the electrolyte becomes negatively charged, and this nega- 
tive charge then oscillates in the electrolyte from one pole to 
the other, the quantity of this charge depending upon the 
maximum value of the applied electromotive force. 

An Analogous Arrangement of Static Condensers. 

Mr. Zimmerman, in a note also published in this issue, pro- 
poses an hydraulic analogy which illustrates very nicely the 
It can also be 
compared with a system consisting of two static condensers con- 


action of the aluminum electrolytic condenser. 


nected in series, one of the condensers having been charged be- 
fore the connection was made. Under this condition there is 
always a bound charge which can not be got rid of by connect- 
ing the external terminals of the system together, a metallic 
connection with the internal connections being necessary. This 
system will behave as the aluminum electrolytic condenser, pro- 
vided the maximum value of the electromotive force is never 
greater than the electromotive force which caused the first 
charge. Such an increase would call for an increase in the bound 
charge, which could not take place unless a momentary metallic 
In this 


system of two static condensers connected in series, the bound 


connection were made around one of the condensers. 


charge will for an instant be concentrated entirely on one con- 
denser; the other condenser, having no charge, will show no 
difference of potential between its plates. This condition is 
just reversed when the electromotive force reverses. The capac- 
ity of the system for an alternating current is half of that 
of either condenser alone, and the energy discharged which 
would be obtained upon connecting the external terminals to- 
gether would be half the total energy of the system. 


Practical Value of Alternating-Current Condensers. 

The aluminum condenser, besides being an exceedingly 
It is 
practically indestructible, since the dielectric is self-healing. 


interesting device, has a number of useful properties. 


It has a large capacity, and is highly efficient if not used for 
too high a voltage. It is also inexpensive, and if used fre 
quently enough to keep the films formed, it would seem to 
have a considerable practical utility. 
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THE TELEPHONE SITUATION IN ENGLAND. 

The telephone situation in England is somewhat peculiar. 
At this time there are two systems—that of the post office and 
that of the National Telephone Company. At the end of the 
current year the post office will have the power to purchase the 
National Telephone Company, and from recent parliamentary 
proceedings, it appears that it is looking forward to carrying out 
this plan, as the postmaster-general has asked the House of Com- 
mons for an appropriation of $15,000,000. The post office is now 
furnishing telephones in London at a little under $40 a year, 
although it is only required not to ask more than £10 ($50). 
This rate was for an unlimited service, while the service provided 
is for £5 ($25) a year, plus a charge of one penny to twopence per 
call, according to the section called. The average capital cost 
per subscriber for the post-office telephone system ia $500, and 
it seems unlikely it will be any less for some time to come. Ac- 
cording to the statement of Lord Stanley, the postmaster-general, 
the total investment in post-office telephones—trunk, provincial 
and London—.is $20,870,000, and the total revenue is $2,250,000, 
something less than eleven per cent. This income can hardly 
be remunerative for a business which requires the employment of 
much skilled labor and uses apparatus having a high rate of de- 
preciation. Yet the poat office seems to desire extending its sys- 
tem by the purchase of the National Telephone Company, which 
would then be operated at a loss. 


Opposition to the Plan. 

The British technica] papers are practically a unit in criticis- 
ing the plan of the post office, and take the stand that it is not 
only unjust to the taxpayera, but that it will greatly hinder tele- 
phone development in England. The telephone service which the 
post-office department can furnish now is far less than that which 
is demanded, and the development, compared with American 


cities, is small. It is not thought possible for the post office to 
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to the equation: 
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nated, the total reaction may be reduced 
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meet the public demands, since the capital available for thia 
purpose is necessarily limited and can only be secured by slow 
processes. Moreover, from the stand taken by the postmaster- 
general, who seems to wish to convey the impression that the 
present rate is profitable, it will be impracticable for the post 
office to charge for service at a rate which will be remunerative. 


BRITISH ELECTRIC RAILWAY SUCCESS. 

The Mersey Railway Company, which electrified the railroad 
connecting Liverpool and Birkenhead last year, has reported to 
ithe shareholders upon the operation since electric trains were 
put into service. This road, which runs through a tunnel under 
the Mersey river, had been operated by steam up to the time of 
the change in system. It had not been profitable, and traffic 
had fallen off greatly, due to the discomforts of the trip. After 
electrification, the speed of the trains was increased and the 
schedule much improved. The six months of operation show a 
good increase in traffic, though this is not quite aa large as the 
increase in train-miles. Hlowever, the traffic seems to be catching 
up to this gradually. 


Cost of Propelling Trains Reduced. 

The cost of propelling trains has been much reduced by the 
change. Under steam, the cost of the energy for one train-mile 
was 22.6 cents. With electricity, it is 10.4 cents. It is said, 
also, that the cost of maintaining the permanent way has been 
reduced by more than one-half. The total working expenses 
with steam traction for the six months ending December, 1902, 
were eighty-two cents per train-mile. During the corresponding 
period of last year, with electric traction, they were thirty-six 
cents per train-mile. One unsatisfactory item has been the main- 
tenance of cars, notwithstanding that the car equipment was new. 
The reason for this is not clear, but it may be due to the includ- 
ing in this item of the cost for repairs of the electrical equipment 
of the cars, while the similar item for steam locomotive repairs 
was not included under this head previously. 


> = ee -— we OC CC 
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ENERGY CONSUMED. 
The calorific energy derived from the 


x(16.6 Fe + 3C + 0.6Si + 0.2Mn + 0.2P..), yFe0,; , zCa0 

EXAMPLE OF APPLICATION OF PROOESS BY See Dish CS re t Lime, 

a l a, _ 17.7Fe + 0.8C + 0.1Si (3z — 0.8)CO 

9r a oe Oe ; One ton of steel. Carbon monoxide disengaged. 
sb sete e eee eee Tee per cen 4. 2(0.58i0, + 0.2Mn0 + 0.6Ca0 + 0.6Fe0) + 0.17(P,0,4Ca0) 
Manganese .......... 1.10 “a Slag. 
(24 
Phosphorus ......... 0.62 From this it follows that the production electric current is utilized as follows: 


The proportions of the above impurities 
have been chosen arbitrarily to facilitate 
calculation. The composition of a ton of 
pig iron may, in fact, be represented 
by the simple formula here given, ex- 
pressed in kilogramme-molecules : 

16.6Fe + 3C + 0.6Si + 0.2Mn + 0.2P 

If we auppose that the finished steel 
contains 0.96 per cent carbon, and 0.28 
per cent silicon; and if we admit for the 
simplification of the formulæ that the 
other impurities are practically elimi- 


1 Reprinted from the Electrochemist and Electro- 
metallurgist, London, March, 1904. 


of a ton of steel requires: 


Pig WOW 654 0 ase 919 kilogrammes. 
F&O; seoses eh ac 218 i 
Oro PEE sss 56 A 


The quantities eliminated theoretically 
amount to 57.6 kilogrammes, while there 
is a recovery of 134.8 kilogrammes of iron. 
We may admit, as practical, the follow- 
ing figures for the production of one ton 
of steel by the method of oxidation: 

Consumption of pig iron ....924 kg. 


Iron ores (75 per cent Fe,0,). 320 << 
LMG: sink cued saw edeee ews 56 “$ 


a. Heating the metallic bath from 1,300 
degrees to 1,750 degrees centigrade. 

b. Heating the reagenta to 1,600 de- 
grees centigrade. 

c. Chemical reactions. 

d, Radiation losses. 

a—Heating the metallic bath: 

We raise the temperature of 924 kilo- 
grammes of iron from 1,300 degrees to 
1,750 degrees. But between these two 
temperatures the specific heat of the iron 
varies between 0.40 and 0.58 (which gives 
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0.48 as mean value). The heat con- 
sumed is therefore: . 

a = 924 X 0.45 x 450= 198,600 calories. 

b—Heating the reagents: 

The specific heats (average) of Fe,0; 
and CaO between 0 degrees and 1,600 de- 
grees centigrade. are respectively 0.19 and 
0.23, so that the heat consumed in heating 
the reagents is: 

q, = (320 Xx 0.19 X 60 x 0.23 x 1600 = 
119.400 calories. 
c—Chemica] reactions: 

By balancing the heats of formation of 
the compounds which occur in-the two 
members of the above equation, we have: 

Je = 75,000 calories. 

The total of the calories expended for 
the heating of the masses, and the chemi- 
cal reactions is therefore: 

199,609 + 119,400 + 75,C00 = 
394,000 calories, 


which corresponds to a consumption of 
456,000 watt-hours per ton of steel manu- 
factured. 

d—Radiation losses: 

The masonry of the furnace structure 
being heated by preceding operations, the 
iron destined for the next operation is 
introduced at a temperature which does 
not materially exceed that of the interior 
of the furnace. The calorific emission of 
the bath is, therefore, of but minor im- 
portance at the beginning, but it increases 
as an exponential function of the heating 
of the metal, which is at first very rapid, 
when nearly all the heat generated by the 
current is used in heating. 

To reduce these losses, when the tem- 
perature of the bath reaches 1,500 degrees 
centigrade, it is covered with some of the 
ore and lime. 

At the very first these reagents are heat- 
ed as much by radiation from the furnace 
interior as by contact with the bath, of 
which the radiation is momentarily almost 
annulled. When the reagents have been 
converted into slag and fused, radiation 
occurs at the surface of the liquid slag; 
later, when the purifying reactions have 
terminated, the slag is cleaned off, and 
the surface of the bath being exposed 
radiation becomes intense, the temperature 
finally tending to reach a point where 
there is a balance between the generated 
and dissipated heat. 

From a few experiments which were 
made, it has been concluded that the 
emission of heat from a carefully installed 
furnace may be expressed provisionally by 
the following formula, derived from that 
of Stephan: 

w = a ST" 6 (1) 
where 
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w = the dissipated energy expressed in 
watt-hours, 

a= 8:5 x 10-**, 

S = radiating surface of the bath of steel 
=l c (l and c being the length 
and upper surface of the metallic 
stream), 


Fic. 5.—CURVE / (SCALE ;}5), CURVE ¢ (SCALE 
W. THE THIN, DRAWN-OUT CURVE GIVES THE 
EIGHT OF METAL PER OPERATION ; THE 


THICKER CURVE THE EXPENDITURE OF 


ENERGY PER TON. 
T = temperature (maximum absolute) = 
2,000 degrees centigrade. 
6 = time in hours. 
From the above it follows that 
w=51c8 
TOTAL EXPENDITURE OF ENERGY. 
For a furnace of power W, producing 
P kilogrammes of steel per operation, dur- 
ing @ hours, the calorific expenditure 
would be equal to 
W 6 = 466P + 5lc0 (3) 
DATA OF CONSTRUCTION AND YIELD OF 
FURNACES. 
The preceding formulæ may be repre- 
sented under another form. Admitting 


(2) 
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In order not to introduce new variables, 
suppose that the moment of commencing 
a furnace run is the precise instant chosen 
for the verification of the preceding equa- 
tion. At this moment we know approxi- 
mately the value of P =216 x 10-* and 
we will assume that E = 15 volts. We 
therefore evolve from (6) the following 
equation: 

E 104 x 10 


cè — W (7) 
From the equations (6) and (7) we 
deduce 


= 

i= 1220004 | 5 (8) 

C= 0.108 g (9) 
a [Ps 

le = 1318 \ T (10) 


This latter value, substituted in equa- 

tion (3), gives 
: 

a jae l 
W8 = P (456 + 65900 der (11) 

Admitting that a single operation will 
occupy three hours, the time necessary for 
the reactions, we may show, by means of 
equation (11), the following curves for 
the values of l, c and P, as a function of 
LE 

APPLICATION OF THE MIXED PROCESS. 

Again taking up the figures of the pre- 
ceding application (oxidation process), we 
may write the equation which symbolizes 
the ensemble of the reactions, thus: 


a(16.6Fe + 3C + 0.6Si+0.2P +.. .) + 


Pig iron 
yFe,0s oi zCaO uFe 
Ore Lime Scrap 
oe Sey oe vey) (37: — 08) CO 


Finished steel 


+ z(0.5Si0, + 0.2Mn0 + 0.6CaO + 0 6FeO + 0.1P,0; + 0.4Ca0) 


Slag 


that the density of the liquid iron equals 
7, we have 


Yle = 1000P (4) 
or 
le = _ (5) 


Fic. 6.—Tue Dorrep CURVES REPRESENT l 
AND ¢, THE THIN, DRAWN-OUT CURVES THE 
WEIGHT oF METAL PER OPERATION ; THE 
Taick CURVE THE EXPENDITURE OF ENERGY 
PER Tox. 


‘It may also be noted that any given mo- 


ment we have 


(6) 


Taking, for instance, z as being equal 
to two-thirds, we deduce from the preced- 
ing equation the following proportiors as 
corresponding to the production of one 
ton of steel: 


Kilogrammes. j i 
eory. Practice. 
Pig iron .. 667 670 
FAOn 145.70 210 (75 per cent’ 
LANG APEE T 40.90 45 
Serap........ 267.68 285 


Consumption of energy: 
a—Heating bath of pig iron, 
qa = 670 x 0.48 X 450 = 144,700 
calories. 
b—Heating the reagents, 
J, = (210 X 0.19 + 45 Xx 0.23) x 
1600 = 80,400 calories. 
c—Chemical reactions, 
q, = 48,900 calories. 
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d —Fusion and heating of the iron, 
Yq = 285 (410 + 0.48 x 240) =144,- 
700 calories. 
e—Radiation losses, 
q, = 5lc6 watt-hours. 


For a furnace of W kilowatts, produc- 
ing P kilogrammes of steel for each run of 
0 hours, we have— l 


W6 =480P +50 . . (12) 


By taking the same calculations as the 
preceding case, we have— 


l = 12200 de | (13) 
c= 0.53 Pi (14) 
le = 1863 ae (15) 
W6 = 480P + 9315 ae (16) 


By taking the value of 6 = 3, the equa- 


tion may now be written— 
4 


W = P(160 x 9315 Vew (17) 


From these equations we may construct 


the accompanying curves. 
COST OF PRODUCTION OF ELECTRIC STEEL. 


In order to determine the cost of pro- 
duction of the steel, we will suppose that 
the electrical furnaces receive the pig iron 
direct from the blast furnace. ‘These cal- 
culations have been based upon an annual 
production of 30,000 tons of 2,204 pounds 


each. 
Kilogrammes 
Ore Process. Mixed Process. 
ag dy tg 1) | re ee eee ae 925 670 
OCHA IT OI eii i ana a mn 985 
[ron ore (75 per cent) ..320 210 
PAVING sc ate ss ave ana E EE S. 45 


Following the preceding calculations, 
and supposing electric furnaces of 650 
kilowatts, there would be expended— 


| Ore Mixed 


eF | Process. Process. 
Kw.-h. Kw.-h. 
Electric furnace (30,000| 
CE PETE EE Ay- 16,200,000 18,000,000 
„iachinery and appliances 2,640,000 2.400.000 
D a E E r | 18,840,000 20,400,000 
Kw. Kw. 
For 8,000 hours’ annual 
OHEAREN i penaa aN | 2,355 2,550 
Or, allowing for losses and 
hindrances of all sorts.. 2 400 8.700 


The following are particulars of cost of 
production based upon French prices of 
cost of materials, labor, etc. 


ORE PROCESS. 
ANNUAL BUDGET OF EXPENSES. 


I. Office and management charges ... 
II. Raw materials and fuel. 


£2,800 
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a. Production of the pig iron. 


Ore ......... 48,000 tons at 
£0 10 0 = £24,000. 

Furnace slag, 4,400 tons at 
£0 2 5 = £528. 

Slags, various, 4,400 tons at 
£0 3 6= £770. 

Waste ........2,250 tons at 
£1 14 0 = £3,825. 


Flux....... £13,400 tons at 
£0 4 6= £3,015. 

Coke. ......£30,500 tons at 
£0 16 0 = £24,400. 

Sundries........ ..... £462 

£57,000 
b. Conversion into steel. 

Ore ......... 9,600 tons at 
£0 10 0 = £4,800. 

Lime......... 1,600 tons at 
£0 12 6 = £1,000. 

Iron alloys...... 300 tons at 


£10 0 0 = £8,000. 
Chromite of iron, 160 tons 
at £4 10 0= £720. 


Sundries..............£380 
—— 9,900 
III. Electrical energy. 
2,400 kilowatt-years at 
£310 0 pisteicas sia sin £8,400 
IV. Labor. 
Day shift, 55 men; night 
shift, 46 men; 36,000 
days at 58 .............. £9,000 
V. Maintenance and repairs.. ....... £3,000 
VI. General and incidental charges .... 2,900 


£93,000 
Say per ton of steel produced, £3 2s. 


MIXED PROCESS. 
ANNUAL BUDGET OF EXPENSES, 


I. Office and management charges... £2,800 
Il. Raw materials and fuel. 
a. Production of the pig iron. 
Ore .. .... .85,000 tons at 
£010 0= £17,500. 
Furnace slag, 3,200 tons at 
£0 2 5= £375. 
Slags, various, 3,200 tons at 
£0 8 6= £560. 
Waste........ 1,600 tons at 
£114 0 — £2,720. 
> eh ae ..10,000 tons at 
£0 4 6= £2,250. 
Coke........ 22,000 tons at 
£0 16 0 = £17,600. 
Sundries....... asas £000 
41 400 
b. Scrap iron. 
8 500 tons at £2 2s. £17,850 
e. Conversion into steel. 
OR o's os a 6,300 tons at 
£010 0 = £8,500. 
Lime.... .....1,300 tons at 
£O 12 6= £760. 
[ron alloys ....800 tons at 
C10 0 O= £8,000. 
Chromite of iron, 160 tons at 
£410 0= £720. 
Sundries.... . £420 
£8 400 
[II. Electrical energy. 
2,700 kilowatt-years at 
an’ SRS is (6. beeaces « £9 450 
IV. Labor 
$4,000 days at 5s .... .. £8,500 
V. Maintenance and repairs.......... 2,800 
VI. General charges and incidentals. .. 2,800 
TOAN insti 2 dent £94 O00 


Say per ton of steel produced, £3 2s. 8d. 

A plant of 1,200 horse-power is actu- 
ally constructed at Plattenberg on the 
Lenne (Westphalia), and will commence 
to operate in a few months. 

CONCLUSIONS. 

In order to avoid the accusation of un- 

due optimism, the preceding estimates, it 
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is claimed, have been based upon prices 
sufficiently high, and the electrical energy - 
can easily be had at the price calculated 
($16 per kilowatt-year). 

A combination of conditions more 
favorable would reduce still further the 
cost of production. It is not difficult to 
imagine a company having minerals at 
$2.60 per ton, and proprietor of hydraulic 
power. Under such circumstances the 
electrical energy would be available at 
$8 per year per kilowatt, which would 
still further reduce the cost per ton of 
finished steel. 


E> or 


Shopping by Telephone. 

The department store of Marshall Field 
& Company, Chicago, Ill., is celebrated for 
its many modern contrivances for the fa- 
cilitation of business. A noteworthy in- 
stallation ia the telephone service, which is 
said to be the largest private telephone 
exchange in the United States. Over 300 
telephones are used in this immense es- 
tablishment. On every floor, and serving 
each separate department—the depart- 
ment being further subdivided into aisles 
—are located telephone instruments by 
which the shopper can communicate with 
the outside world at a moment’s notice. 
The company operates its own exchange 
and has an extensive intercommunicating 
The apparatus is leased and the 
talking current furnished by the Chicago 
Telephone Company. 


system. 


A very modern feature of this service 
is the provision by Marshall Field & Com- 
pany of expert shoppers, who may be called 
upon, through the medium of the tele- 
phone, to execute purchases for out-of- 
town or local patrons who find it impos- 
sible to make the trip to the store. 

Mr. Angus Hibbard, the vice-president 
and general manager of the Chicago Tele- 
phone Company, is very proud of this ex- 
change. He points to it as one of the 
show features of the company’s plant, 
and finds great satisfaction in the quality 
of service which it gives to Marshal] Field 
& Company. 

ae E 
Measurements of Small Inductances. 

Dr. J. A. Fleming, in a recent note to 
the British Physical Society, states that he 
has obtained very good results in the meas- 
urement of small inductances by Ander- 
son’s method, using a telephone in place 
of a galvanometer and a buzzer of the 
battery circuit. Dr. 
that for long solenoids at least fifty di- 
ameters in length, the inductance can be 
calculated with an accuracy of about one 
per cent, by the rule that the inductance, 
in centimetres, is equal to the length of 
wire per unit length of solenoid, multi- 
plied by the total length of wire in the 
whole solenoid, in centimetres. It was 
also found that Anderson’s method is 
suitable for measuring small capacities, 
such as those of the Leyden jar. 


Fleming has found 
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The Electric Power Station of the New Richmond Roller Mills Company. 


SMALL hydroelectric plant, which ` 


has many interesting features, has 

recently been installed on the Ap- 
ple river, Wisconsin, by the New Rich- 
mond Roller Mills Company, in connec- 
tion with its flour mill and elevator which 
are located in New Richmond about five 
miles distant from the generating station. 
New Richmond is situated on the Willow 
river, which formerly supplied enough 
water power to operate the mill, but as 
the output of the mill increased this small 
water power proved insufficient and so a 
200-horse-power induction motor was in- 


Fie. 2.—Dam FROM BELOW, SHOWING ABUTMENT AND WALK OVER DAM FOR HANDLING 
FLAsH BOARDS. 


stalled, taking current from the lines of 
the Apple River Power Company. As 
this source of power at times proved un- 
reliable, the company, in the fall of 1901, 
began to seek for a means of supplying 
themselves with power from the Apple 
river. A good dam site was located near 
Huntington, Wis., which is but a few 
miles distant from New Richmond. 

The Apple river is fed mainly by 
springs, thus assuring a very uniform 
flow varying at the dam site from an ordi- 
nary low stage in winter of 210 cubic 
feet per second to 270 cubic feet per 
second, the ordinary summer stage. Pre- 
liminary plans and surveys showed that 
a head of fourteen feet was available at 
this site, but that this could be increased 
to twenty-seven feet by placing the power- 
house about 2,200 feet down stream, Jead- 
ing the water from the mill pond through 
a canal and flume, as shown in plan in 
Fig. 1. This additional thirteen feet of 
head was gained at a very moderate in- 


River 


Fig. 1.—PLAN SHOWING LOCATION OF PowERr-HousE, CANAL AND Dawu, New RICHMOND 
RoLLER Mitts Company, NEw RIcHMOND, WIs. 


creasé in cost because of the small amount 
of necessary excavation. 

The plant as built consists of a stone- 
filled timber crib dam, a canal, an open 
timber flume and penstock, and the power- 
house. A river bed of coarse gravel and 
sand made a good foundation for the dam 
without the need of excavation. On this 
gravelly bottom a brush mattress fifty 
feet long was first placed, laid parallel 
with the stream. This mattress was cover- 
ed with logs, and the whole was weighted 
down with stones. To the logs was drift- 
bolted the timber cribbing. Then, as the 
building progressed, stones taken from the 
bottom of the river were filled in and the 
water was allowed to flow through, which 
made it possible to continue the work 
without coffer-dams. After the dam was 
raised to the proper elevation gravel and 


Fic. 4.—Drrect-CONNECTED GENERATOR, 400-KiLowart, 6,600-VoLt, THREE-PHASE. 
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sand were placed in the river on the up- 
stream side, making it eventually water- 
tight. 

The elevation of the pond is raised 
three or four feet above the crest of the 
spill-way by means of flashboards, which 
ar> easily handled from a walk overhead. 
As the water is never expected to rise to 
this walk, a permanent means of communi- 
cation from one shore to the other is thus 
provided. 

The dam and walk are shown in Fig. 2. 

At the entrance to the canal is a sub- 
merged dam, which provides for its be- 


ELECTRICAL REVIEW 


ordinarily about eight feet deep over the 


floor of the flume and about eleven and 


one-half feet over the centre of the turbine 
shaft. Barks, snags and other debris are 
kept from the wheels by means of a rack 
built of three and one-half by one-quarter- 
inch flat iron bars spaced one and three- 
quarter inches by means of cast-iron 
thimbles, which rack is placed at the en- 
trance to the penstock. A view of the pen- 
stock with a part of the flume, taken from 
below, is shown in Fig. 3. 

There are no gates at the entrance to 
the penstock, but the water can be shut off 
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while the plant is in operation shows that 
there is absolutely no turmoil, and that 
the water leaves the wheel-pit with prac- 
tically no velocity. 

The end bearings of the turbine shaft 
are supported by cast-iron pedestals. One 
end of the shaft passes through a stuffing 
box in the penstock wall into the generator 
room where it is fitted with a heavy flanged 
coupling connecting it directly to the 
generator shaft. 

The power-house is built on a founda- 
tion of concrete in which large boulders 
found on the ground are imbedded. The 
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ing emptied by lowering the water in the 
pond to a point below the crest of this 
dam and then draining the canal through 
the water-wheels. Owing to the great 
width of the canal and consequent low 
velocity of the flow, it was not deemed 
necessary to construct regulating gates at 
the lower end. 

The canal is built on a bench having on 
one side the natural embankment and on 
the other side an embankment built of the 
excavated material from the middle. An 
open timber flume 112 feet long leads 
from the lower end to an open penstock 
ten feet square, on the floor of which are 
set the water-wheels, the water flowing 


by means of stop logs placed at the head 
of the flume. 

The water-wheel equipment consists of 
one pair of thirty-five-inch twin Samson 
wheels built by the James Leffel Com- 
pany of Springfield, Ohio. These wheels 
are guaranteed to develop 675 horse-power 
under twenty-seven foot head. The middle 
bearing is supported by a heavy bridge- 
tree in the centre of the wheel-case 
which, in turn, is bolted to a cast-iron base 
resting on the penstock floor. To the bottom 
of this base is riveted an eight-foot draft- 
tube of the elbow type, which discharges 
the water into the tail-race in the proper 
direction. Observations in the tail-race 


walls are of rubble masonary laid in ce- 
ment. Fig. 4 shows the generator which 
is a 400-kilowatt, 6,600-volt, three-phase, 
revolving field. The Westinghouse alter- 
nator sets on a heavy concrete base. 

The generator runs at 240 revolutions 
per minute, supplying current at sixty 
cycles per second. Regulation is main- 
tained by means of a Woodward governor, 
together with a very interesting device in 
connection with the exciter. See Fig. 5, 
which a diagram of this arrangement. 
The fifteen-kilowatt direct-current exciter 
has three separate field windings, namely, 
a shunt winding and a series winding, 
both of which are self-excited, and in 
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addition another winding which is excited 


by a current from a small commutator 
placed on the generator shaft. This recti- 
fied current always bears a certain ratio 
to the total alternator current, except in 
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ance is connected, to the ground potential 
and, therefore, reduces the number of gaps 
over which the lightning discharge must 
leap in the first place. However, when 
an are is established over the first set of 
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Fig. 5.—DIAGRAM OF COMPENSATING Device, New RicuMoND RoLLER MILLS COMPANY. 


so far as it may be affected by the varying 
power-factor, but the brushes on the small 
commutator are set at such an angle that 
as the current lags in phase the points of 
maximum voltage will approach the brush- 
es, so that the rectified voltage will also 
increase as the power-factor decreases. 
This makes it possible to maintain a 
constant voltage at the delivery end of the 
line under the most severe conditions of 
load and power-factor. For an illustration 
of the efficiency of this arrangement the 
load was suddenly changed from 170 kilo- 
watts and a power-factor of eighty-six to 
forty kilowatts with a power-factor of 
sixty-two with scarcely any variation of 
the voltage on the switchboard and but 
a momentary fluctuation noted on a Bris- 
tol recording meter at the mill. This 
contrivance makes the plant practically 
self-operating and it has, in fact, run for 
consecutive days of twenty-four hours 
each without any regulation from the 
switchboard. It is a very simple affair 
and should it get out of order it can be 
cut off from the circuit and the plant 
operated without it until repairs can be 
made. The exciter and the governor are 
both bolted to the generator shaft. 

The lightning arresters, three in number, 
are what is known as the “low equivalent” 
type. This lightning arrester is so con- 
structed that it affords an easy path for 
the lightning discharge to pass to earth 
and at the same time prevents the gene- 
rator current from following. It consists 
essentially of a series of short spark-gaps 
placed in series with resistance. A number 
of gaps adjacent to the grounded termi- 
nals are also shunted by resistance. This 
brings the point, to which the shunt resist- 


gaps the shunt resistance is insufficient to 
carry the lightning discharge, so that a 
sufficient difference of potential is estab- 
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effect of reducing the current, so that the 
series gap can readily suppress the are. 
A choke coil is interposed between the 
lightning arrester and the apparatus to 
be protected. The choke coil, on account 
of self-induction, has the effect, as is well 
known, of preventing the passage of any 
sudden flow of current as that caused by 
a lightning discharge. Fig. 6 is a view of 
the switchboard, which consists of one 
panel with three ammeters, one indicating 
wattmeter, one recording wattmeter, and 
two alternating-current voltmeters. 

The transmission line consists of three 
No. 4 hard drawn copper wires carried on 
glass insulators, supported by Carolina 
locust pins twelve inches long and two 
and one-quarter inches diameter in the 
hole. The wires are placed at the apexes 
of an equilateral triangle eighteen inches 
on each side. The poles are of selected 
Wisconsin cedar with the least diameter 
at the top of eight inches and of varying 
lengths to suit the topography of the 
country, the aim being to make the wires 
as nearly level as possible. The tops of 


Fic. 6.—SwItcHBOARD, Power PLANT, NEw RicuMonp ROLLER MILLS COMPANY, 
New RICHMOND, WI. 


lished over the shunted gaps to cause the 
discharge to leap across. When the line 
is discharged, the generator current fol- 
lowing is withdrawn from the shunted 
gap by the shunt resistance, which has the 


the poles were coated with asphaltum and 
the pins and pin holes were given a coat- 
ing of tar. The poles are spaced 110 
feet apart. A telephone line is run on 
the transmission pole line four feet below 
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the lower transmission wires. These tele- 
phone wires are of No. 9 galvanized iron 
and are transposed at every fourth pole, 
whereby all disturbing influences due to 
induction are avoided. 

Four seventy-five-kilowatt, oil-insulated 
transformers receive the three-phase cur- 
rent from the line at the delivery end and 
deliver a two-phase, 200-volt current to 
a 200-horse-power, standard induction 
motor which in turn is belted to the line 
shafting of the flour mill. This type of 
motor seems to be particularly suitable 
for a flour mill where so much dust is 
present, as the absence of brushes, com- 
mutator and other moving contacts pre- 
vents flashes or arcs, thus avoiding this 
possible source of fire. Two similar motors 
of fifty horse-power and twenty horse- 
power, respectively, are in use at the ele- 
vator connected with two transformers of 
the same type as those in the mill. 

This plant was designed by Mr. J. W. 
Rickey, of Minneapolis. The entire elec- 
trical equipment was furnished and in- 
stalled by the Westinghouse Electric and 
Manufacturing Company. The plant has 
now been in successful operation since 
the first of December, 1903. 
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A Hot-Wire Ammeter for Measuring 
Very Small Alternating Currents. 
In a note to the British Physical So- 

ciety, Dr. J. A. Fleming describes a type 

of hot-wire ammeter which does not in- 
volve the use of iron, and is capable of 
measuring alternating currents as small as 
two one-thousandths of an ampere. Two 
fine platenoid or constantine wires, about 

a metre in length and 0.05 or even 0.02 

millimetre in diameter, are supported on 

a wooden rod, with arrangements for ad- 

justing their tensions. They are five milli- 

metres apart, and are held down at the 

centre by delicate spiral springs. 

The two wires are embraced at the mid- 
dle by a small loop of paper carrying a 
very small plane mirror. The whole is en- 
closed in a box, the lid of which carries a 
lens, by means of which a beam of light is 
thrown upon it. Upon passing a current 
through one of the wires, it sags slightly, 
and the square root of the displacement of 
the spot of light on the screen is nearly 
proportional to the current flowing. 

The instrument is easily calibrated, if 
the resistance is known, by applying a 
known voltage to the ends of the wire. 
Wires should be aged by passing an inter- 
mittent current through them for several 
hours before they are put in use. 


ELECTRICAL REVIEW 


THE ALUMINUM ELECTROLYTIC CON- 
DENSER.' 


BY C. I. ZIMMERMAN. 


INTRODUCTION: ASYMMETRICAL CELLS— 
THE FILM. 

The property of asymmetrical con- 
ductivity which is possessed by many elec- 
trolytic cells may in some instances be 
developed to a remarkable degree. An 
illustration of such cells is one with alumi- 
num and carbon electrodes in an aqueous 
solution of ammonium phosphate. This 
cell will allow a current to pass freely 
when the carbon is the positive terminal 
and will prevent the passage of a current 
when the aluminum is the positive ter- 
minal. 

The asymmetrical effect of the alumi- 
mum cell is located in the thin film which 
is formed upon the surface of the alumi- 
num electrode by electrochemical oxida- 
tion. This film under ordinary circum- 
stances firmly adheres to the surface of 
the metal, no matter in which direction 
the current flows through the cell. Its 
composition can not be definitely deter- 
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Fia. 1.—ALUMINUM CONDENSER. 


mined, since sufficient quantities can not 
be collected to be given an accurate analy- 
sis. It is believed to be some form of 
oxide, or, perhaps, hydroxide of alumi- 
num. 

The principal factors affecting the 
growth of a film are the kind of elec- 
trolyte, the value of the impressed press- 
ure, the duration of the process of forma- 
tion and the temperature of the electrolyte. 
Either alternating or direct currents may 
be used for the formation, since reduc- 
tion of the film does not occur to an 
appreciable extent when current flows 
toward the aluminum plate. 

When first formed, the film in itself is 
ordinarily transparent and colorless. Its 
presence is best detected upon smooth 
plates by the interference colors which are 
produced in light reflected from the sur- 
face.2 After a short usage the electrode 
becomes grayish, but the bright colors are 
not necessarily destroyed. The grayish 

1 Abstract of paper read at the meeting of the Ameri- 


can elecurecuemce. Society, Washington, D. C., April 
8, 1 


2W. Beetz, Journal der Physik, vol. elvi, p. 456, 1875. 
“e Poggendorff's Annalen,” vol. cexliv. 
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appearance is due to a slight roughness 
of the metallic surface beneath the film, 
and to the presence of numerous minute 
punctures in the film. 

By means of these interference color 
phenomena the writer has estimated the 
thickness of the films. They range from 
less than 0.000005 centimetres to, in ex- 
ceptional cases, more that 0.000050 centi- 
metres in thickness. 


THE CONDENSER. 

This extremely thin asymmetrical layer 
exists between two electrical conductors 
and it constitutes an asymmetrical dielec- 
tric which may be considered capable of 
holding positive charges only on the side 


‘in contact with the metal, and negative 


charges only upon the side in contact with 
the liquid. The disruptive strength of 
this film when the metal is positive to 
the electrolyte is apparently greater than 
that of mica. Its specific inductive ca- 
pacity is not unity, as has been assumed 
by some,! if we calculate it from the elec- 
trostatic capacity of a given electrode and 
the thickness of the film as estimated by 
the color phenomena. On the other hand, 
the specific inductive capacity seems to be 
abnormally high for a solid. Mr. W. R. 
Mott? in investigating the aluminum 
anode properties, calculated the dielectric 
constant of the film to be in the neighbor- 
hood of eighty. 

THE ALTERNATING-CURRENT CONDENSER. 

An electrolvtic cell having both elec- 
trodes of these coated aluminum plates 
will obviously prevent a direct current 
from flowing continuously through the 
cell in either direction. An alternating 
pressure, on the other hand, causes a com- 
paratively large current to flow; the cur- 
rent being a leading or condenser current. 
A cell of this type (see Fig. 1) constitutes 
the simplest form of an aluminum elec- 
trolytic condenser for alternating-current 
circuits. 

It must be borne in mind that these 
asymmetrical properties are properties of 
the chain: metal-film-electrolyte. When 
dry, the film acts like any ordinary di- 
electric. When the aluminum electrode is 
immersed in the electrolyte, it is not a 
perfect asymmetrical conductor or dielec- 
tric. In the discussion to follow, perfect 
asymmetry, no polarization pressures and 
no cell losses are assumed to exist. These 
conditions are only approximated, as will 
be shown. 

In Fig. 1, 1 and 2 represent two simi- 
lar cell electrodes of metallic aluminum, 
coated by the thin films A and B, and 


1 A. Noden, Comptes Rendus, vol. cxxxvi, p. 445-446! 
1903 


2 Thesis, University of Wisconsin, 1903. 
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immersed in the electrolyte E. The elec- 
trolyte E is one which is capable of main- 
taining the continuity of the film by elec- 
trochemical oxidation. The films A and 
B are the two dielectrics which, it must 
be remembered, will allow the current to 
flow from the electrolyte to the electrodes, 
but not in the reverse direction, and which 
can hold positive charges only next to 
the metallic conductors, and negative 
charges only next to the electrolytic con- 
ductor. 

If the cell be connected into the circuit 
when the alternating pressure is passing 
through zero and when electrode 1 is 
becoming positive to electrode 2, a cur- 


rent will flow in the entire circuit in the’ 


direction from electrode 1 toward elec- 
trode 2. Film A receives an electrostatic 
charge whose potential rises to that of 
the pressure upon the cell terminals, for 
film B allows the free passage of current 
out of the cell. 

When the impressed pressure ceases to 
increase, the current in the circuit stops 
flowing. As the impressed pressure be- 
gins to decrease, film A tends to discharge 
itself into the circuit. Electrode 2 now 
becomes the anode and film B receives 
an electrostatic charge, positive on the side 
next to the metal and negative on the 
side in contact with the electrolyte. 

Whatever may be the subsequent varia- 
tion of pressure upon the cell terminals, 
the coulomb charge removed from either 
one of the films must collect upon the 
other; and we have, consequently, a con- 
denser in which the total charge in 
coulombs remains constant. This state- 
ment assumes that the subsequent press- 
ures upon the cell terminals do not rise 
higher than the maximum value of the 
pressure which caused the charge to col- 
lect in the cell. 

This constant charge may be observed 
in the aluminum cel] by disconnecting 
the cell from the alternating pressure cir- 
cuit, ahort-circuiting the electrodes, and 
then connecting a voltmeter to the short- 
circuiting wire and to a carbon rod dipped 
into the electrolyte. A discharge alwavs 
occurs through the voltmeter from the 
metallic connections to the electrolyte. 
The short-circuiting of the cell is equiva- 
lent to removing the cell from the circuit 
when the alternating pressure passes 
through zero. Under similar circum- 
stances, an ordinary condenser is com- 
pletely discharged. 

A given coulomb charge q, removed 
from one of the films as A, lowers the 
potential difference across the two sides 
of that film by a definite amount as e. 
This same charge in becoming stored up 
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in the other film raises its potential by 
the same amount e, if the two films have 
equal electrostatic capacities. The arith- 
metical sum of the pressures across the 
two films is thus constant. The value of 
this sum is equal to the maximum value 
of the pressure applied to the cell ter- 
minals. 

These two film pressures are in opposi- 
tion to one another. The algebraic sum 
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of their instantaneous values is equal to 


the instantaneous value of the impressed 


pressure. 

The short-circuiting of the electrodes of 
an aluminum condenser allows an equal 
distribution of the charge upon the two 
plates to occur. 

This constant electrostatic charge rce- 
maining in the cell at all times sets up a 
difference of potential between the inside 
of the cell, or the electrolyte, and a point 
outside of the cell (in the metallic con- 
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nections) which is neutral to the alter- 
nating pressure. 

The middle point of an inductance coil 
placed across the cell terminals represents 
such a point. In Fig. 2, an alternator G 
is shown connected to the terminals of 
an aluminum condenser A. An induc- 
tance coil I is placed across the cell ter- 
minals. By means of a carbon rod R, 
dipped into the electrolyte, the potential 
of the electrolyte may be obtained. The 
polarization pressure that is sct up at 
the surface of this carbon terminal will be 
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assumed for the present to be zero, as 
it is small compared with the generator 
pressure. 

The pressure between the middle point 
o of the inductance coil and the elec- 
trolyte c is a uniform direct pressure, as 
was explained above. The pressure across 
one-half the inductance coi] is one-half 
the alternating pressure. The pressure 
between the electrolyte c and either of 
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the cell terminals a or b is the resultant 
of a uniform pressure of a magnitude 
equal to one-half the maximum instanta- 
neous value of the pressure wave im- 
pressed upon the cell, and an alternating 
pressure of a magnitude equal to one-half 
the effective value of the pressure im- 
pressed upon the cell. With an effective 
sinusoidal alternating pressure E, this re- 


3 
sultant is theoretically equal to ) E or 
0.866 K.1 
The average value of the pulsating press- 
ure wave is dependent only upon the maxi- 
mum instantancous value of the impressed 
pressure wave. The average value for a 


sinusoidal impressed pressure wave is 


E 
aA or 0.707 E. These pulsating unidi- 


2 
rectional pressures upon each film are con- 
tinuous sinusoidal waves with an ampli- 
tude of one-half the alternating wave 
across the cell terminals, a maximum 
value equal to the maximum of the alter- 
nating wave and a minimum value which 
Is Zero. 

The average and the effective values of 
these waves mav be measured by means 
of direct and alternating-current volt- 
meters respectively. The results obtained 
by such measurements are lower than the 
theoretical values, due, as was previously 
mentioned, to the film not being a per- 
fectly asymmetrical conductor, to polariza- 
tion pressures existing at the aluminum 
and carbon electrodes, and to the small 
energy losses in the cell. With 100 effective 
alternating volts applied to the aluminum 
terminals, the readings obtained by alter- 
nating and direct-current voltmeters are 
about seventy-seven and 60.5 respectively, 
the theoretical values being 86.6 and 70.7. 

The pulsating pressures upon the films 
are shown in Figs. 3 and 4 in curves taken 
directly from Blondel oscillograph records, 
The impressed pressures were similar in 
shape to these waves. Their amplitudes 
were twice as great and they were sym- 
metrically disposed with respect to the 
straight line. The curves are observed 
to cross the zero line slightly, due to im- 
perfect asymmetry, polarization pressures, 
cell losses, and to the effect of the oscillo- 
graph in removing a portion of the charge 
in the cell. 

In Fig. 5 are shown oscillograph curves 
of all the cell pressures and also the 
charging current of a forty-microfarad 
condenser, superimposed upon one an- 
other. The impressed pressure was 100 
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volis and of a triangular shape. Curve b-b 
is the impressed pressure referred to a-a, 
c-c ia the pressure between one of the cell 
terminals and the electrolyte referred to 
a-a, and d-d is the pressure between the 
other cell terminal and the electrolyte as 
seen by the oscillograph. The charging 
current of the condenser t-i is flat-topped 
because the pressure wave is triangular in 
shape. 


VARIATION OF THE ENERGY WITHIN THE 
CELL. 


T'he condenser action of this cell is to be 
found in the energy variation resulting 
from the variation of the distribution of 
the constant coulomb charge within the 
cell. The following discussion will il- 
lustrate the point: 

Let Ey be the maximum value of the 
alternating pressure and Q be the charge 
in coulombs which one of the films receives 
due to the potential difference Ey. The 
charge upon the second film is zero, as 
was shown previously, when the first film 
has its maximum charge. 

The energy W, stored up in the con- 
denser at the instant of maximum press- 
ure js 


lL LAY 
Wi = -y QE 


When the impressed pressure passes 
th rough zero, each film holds one-half the 
charge, at one-half the pressure Ey, and 
the energy W, stored up in the condenser 
is 


l Q Ey F aia 
V — rie eee aerate = 2 ; 
wW=efy xoy y= gE 
or one-half as much as at the time of maxi- 
mum pressure. The variation is 


W,—W. = F QE, 


which is one-half the total energy stored 
up when the impressed pressure is at its 
maximum. 

COMPARISON WITH TIN-FOIL CONDENSERS. 

Since, with a sinusoidal pressure wave 
impressed, the pressures upon the two di- 
electrics vary sinusoidally, it follows that 
the condensers charging current is sinu- 
soidal and likewise the energy variations 
in the circuit. The aluminum condenser 
thus has the same condenser effect upon 
a circuit that an ordinary tin-foil con- 
denser has. 

An aluminum condenser periodically ab- 
sorbs and returns only one-half the total 
amount of energy it stores up. This charge 
is held upon one film only at the time 
of maximum charge. Consequently the 
effective electrostatic capacity of a con- 
denser as figured from its sinusoidal 
charging current is but one-half the elec- 
trostatic capacity of one of its films. A 
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tin-foil condenser absorbs and returns its 
total energy charge, and its charging cur- 
rent is proportional to the full electro- 
static capacity of its film. 

In a certain sense the aluminum con- 
denser may be considered to be like two 
tin-foil condensers of equal capacities 
placed in series, for the pressures upon 
each film have an alternating component 
equal to one-half the alternating pressure 
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upon the condenser; and, again, the ef- 
fective electrostatic capacity of an alumi- 
num condenser is one-half the electrostatic 
capacity of either film. However, each 
film of the aluminum condenser is subject- 
ed to nearly the maximum pressure upon 
the cell instead of but one-half the maxi- 
mum as in the ordinary condensers; and 
either film becomes charged while the 
other becomes discharged, instead of be- 
ing charged and discharged together as in 
the two tin-foil components. 

The charging current of both alumi- 
num and tin-foil condensers is a function 
not only of the pressure and fundamental 
frequency of the impressed pressure wave, 
but a function of the irregularities or 
higher harmonics in the pressure wave as 
well. Fig. 6 shows the amplification of 
the charging current I produced in an 
aluminum condenser by the irregular 
pressure wave E. At each of the maxima 


Fig. 6.—CHARGING CURRENT PRODUCED BY 
IRREGULAR PRESSURE. 


and minima in the pressure wave, the 
condenser current passes through zero, for 
at these instances the rate of change of the 
pressure is zero. The current is greatest 
where the wave is the steepest; t. e.. where 
the rate of change of the pressure is great- 
est. The effective value of the current as 
measured by a Hoyt instrument was 2.4 
times the value calculated for a sinusoidal 
pressure wave of an equal impressed press- 
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ure (114 volts) and a frequency of the 
fundamental wave (sixty periods per sec- 
ond). The condenser upon which these 
curves were observed had a capacity 
equivalent to a forty-microfarad tin-foil 
condenser. 


THE LOSSES IN THE ALUMINUM CELL. 


The losses of the aluminum cell consist 
of the following: 

1. Film losses. 

2. C?R losses. 

3. Electrolytic decomposition losses. 

The film losses are the principal losses 
in the cell and they include A leakage 
losses and B a loss proportional to the 
frequency. The leakage losses are due to 
minute local breakdowns of the film and 
to an apparently uniform passage of cur- 
rent through the high-resistance film by 
conduction. These losses (those due to 
the minute punctures of the film in par- 
ticular) increase rapidly when the press- 
ure upon a given film goes beyond a cer- 
tain point which has been termed the 
breakdown point. The point of break- 
down is dependent largely upon the kind 
and temperature of the electrolyte, as well 
as upon the thickness of the film. By ob- 
taining suitable conditions the writer haa 
recently succeeded in operating simple 
two-electrode condensers directly upon ef- 
fective alternating pressures as high as 
1.250 volts without disrupting the di- 
electrics. 

The losses proportional to the fre- 
quency are of a nature not yet clearly 
understood. With the higher commercial 
frequencies (60 to 130 cycles per second) 
they are in general greater than the other 
losses in the cell. 

The C?R losses of the electrolyte may 
be reduced to a negligible quantity by in- 
termeshing sheet electrodes of opposite 
polarity. The electrostatic capacity per 
unit of surface is, fortunately, not so 
great as to cause the current density to 
be high. The enormous capacities per 
unit of surface in the so-called “polariza- 
tion condensers” is one of their inherent 
practical disadvantages. 

The losses caused by electrolytic decom- 
position are those due to the leakage cur- 
rent only. The wattless condenser current 
is induced in the electrolyte electrostatic- 
ally. The products of decomposition may 
be made to consist chiefly of minute quan- 
tities of hydrogen and oxygen. 

The presence of a breakdown point in 
the aluminum cell, at which the losses be- 
gin to rapidly increase, is a particularly 
valuable property of the aluminum con- 
denser, because the dangerous temporary 
rises in voltage that tend to occur through 
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resonance are thereby practically pre- 
vented. 

It is not of any serious consequence to 
scratch the electrode, for any break in the 
film is quickly repaired by electrochemical 
oxidation. Punctures due to abnormally 
high voltages are for the same reason of 
little consequence unless the puncturing 
be long continued. 

In general it may be stated that the 
voltage limit for single cells is not much 
above 150 volts where high efliciencies 
are desired. The efficiencies may range 
from less than ninety-three per cent to 


as high as ninety-seven per cent, accord- 


ing to the operating conditions. It is 
possible to operate condensers continuous- 
ly ab efficiencies above ninety-five per cent 
with pressures at 110 volts. 

The weight, volume and cost per micro- 
farad of single cell electrolytic conden- 
sers are considerably smaller than for 
equivalent tin-foil condensers operating at 
the same voltages. This great difference 
is not so marked where the voltages rise 
much beyond those at which single con- 
densers can operate efficiently, since the 
energy-storing value of a condenser varies 
as the square of the pressure upon its 
terminals. l 

The electrostatic capacity for 110-volt 
aluminum condensers may be said to be 
roughly one-quarter to one-half micro- 
farad per square inch of aluminum plate 
in the cell. 


Long Life of an Incandescent Lamp. 

A sixteen-candle-power incandescent 
lamp, made by Kotknisky, installed in a 
mill at Manderscheid, has been in opera- 
tion since 1892, about 1,250 hours per 
year. It is still in good condition and 
giving a good light, although it has been 
burning for 14,000 hours. It is fed from 
a continuous-current system. Another in- 
stance of long life is that of a lamp in 
the Carlsruhe municipal station. This is 
a Siemens & Halske thirty-two-candle- 
power 120-volt. lamp, fed by an alternating 
current. It was installed on June 16, 
1901, in an underground gallery, placed 
in a horizontal position. The manager 
of the station estimates that up to the 
sixteenth of December, 1903, it had 
burned 21,800 hours. However, this lamp 
was consuming, on that date, ninety-eight 
watts, and its intensity was only nine 
candles, being about eleven watts per 
candle. It is thought that these two ex- 
amples show that the kind of current used 
has not influenced the life of the lamp.— 
Revue Pratique de VElectricité (Pars), 
April 5. 
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HYDRAULIC ANALOGY OF THE ALUMI- 
NUM ELECTROLYTIC CONDENSER. 


BY C. I. ZIMMERMAN. 


—_— 


The hydraulic analogy of the behavior 
of the ordinary tin-foil condenser is shown 
in Fig. 1. M is an elastic membrane and 


war 


Fig. 1.—HypravLic ANALOGY OF TIN- 
For, CONDENSER, 
P is a pump which causes the liquid to 
move back and forth in the hydraulic cir- 
cuit. : 
Two tin-foil condensers in series are 
represented in Fig. 2. 
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Fie. 2.—HYDRAULIC ANALOGY OF TIN-FOIL 
CONDENSER IN SERIES. 


The aluminum condenser is represent- 
ed in Fig. 3. The films or dielectrics here 
consist of elastic membranes and valves. 
The valves allow liquid to flow out of the 
middle compartment (the electrolyte) but 


Fre. 3.—HYDRAULIC ANALOGY OF THE ALU- 
MINUM ELECTROLYTIC CONDENSER. 


not into it. Both valves remain closed 
after one of the membranes has been 
stretched to the maximum value. The 
membranes are stretched alternately and 
always toward the middle compartment. 
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WIRELESS TELEGRAPH WAR SERVICE. 


AN INTERVIEW WITH MR. FRANCK Z. 
MAGUIRE CONCERNING THE WORK OF 


THE DE FOREST WIRELESS SYSTEM. 


“To outwit the censor and to get the 
news are the essential points of a war cor- 
respondent,” said Mr. Franck Z. Maguire, 
of London, vice-president of the American 
De Forest Wireless Telegraph Company. 
“Newspapers have been spending vast 
sums of money to procure news in the 
far east, and it remained for the most con- 
servative of all of them, the London 
Times, to enlist the services of wireless 
telegraphy. Two of the principal events 
of the war have been delivered ahead of 
other methods by wireless telegraphy. 
Messages from one to two columns in 
length are sent. 

“Recently the New York Times, which 
also has our service, had three despatches, 
in all over a column in length. I am 
informed that some 300 papers are being 
supplied. It must be pretty good work, 
for I notice that a foreign company ig ad- 
vertising that it has exclusive contracts 
with the Times, notwithstanding the fact 
that we hold the documents and are given 
proper credit, day by day, in most of the 
papers. : 

“During the bombardment of Port 
Arthur the reports were eent by our 
system from among the Japanese fleet 
while in action. In other words, as the 
bombardment was going on the news was 
being sent across the sea to Wei-hai-wel, 
over a hundred miles. Every detail was 
given and the report has been considered 
by newspaper men as a ‘classic’ in the 
annals of war reporting. The second 
event, which was the attempt to ‘bottle 
up’ the Russian fleet, was graphically de- 
scribed, and a column and a half were sent 
from Korea bay over a hundred miles 
at sea. Now here is a revolution produced, 
and when people are thoroughly awakened 
to what has really been done, Dr. De Forest 
will receive the great credit he deserves. 
It is also to be noted that in the bombard- 
ment the Japanese utilized wireless teleg- 
raphy for the directing of the fire. The 
heavy guns were over seven miles from 
Port Arthur. There were, however, 
placed on either side, several miles nearer 
the forts, vessels equipped with wireless 
telegraphy which directed the couree of 
the firing. For instance, if the battle- 
ships which were firing at an exceedingly 
long range were landing shells too far to 
the right, they would be told by wireless to 
change the course. This is a matter of his- 
tory, and can easily be verified. The Jap- 
anese have equipped many of their vessels, 
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and one of the government’s representa- 
tives did us the honor of spending a week 
at our laboratory several months ago. 
“The evasion of the censor has been ac- 
complished in the instance, in this way. 
The station at Wei-hai-wei is in China on 
British territory. The despatch boat 
Haimun is really traveling in Chinese 
waters. The correspondent may cross to 
Chemulpo (about 200 miles), go up to 
Seoul, which is thirty miles inland, get 


the news and not send a word until he 


is outside the three-mile limit beyond 
Chemulpo. When you come to consider 
that there were forty-five correspondents 
in Tokio waiting to get to the ‘front’ and 
only a few were actually permitted to do 
so, perhaps you may realize what I mean 
when I say a revolution in war reporting 
has been produced by our system. 

“General Greeley, the chief Signal 
officer, told me recently in Washington 
that two government stations utilizing our 
apparatus (forts Schuyler and Wright) 
had been working daily since installed, 
six weeks, without interruption, save one 
day when one of the station wires blew 
down in a aleet-storm. Thate as good 
as land service and we can practically work 
at thirty words a minute. We are also 
@etting Buffalo from Cleveland daily, 
which is a distance of 182 miles, partly 
overland. I regard our overland develop- 
ments ag important as those at sea. When 
you can for a few hundred dollars connect 
towns fifty or one hundred miles apart it 
means business, and this is what we are 
prepared to do.” 

“Are you having any difficulty with 
interference ?” 

“No, we are not. The service in the far 
east demonstrates that point very satis- 
factory. The Japanese boats, as I have 
said, are equipped with wireless. They 
do not interfere with us. When we were 


having our government test in England 
there was another station utilizing a 
foreign eystem at work all the while. The 
English experts were much interested to 
listen and distinguished the different 
sounds. The reason why we do not suffer 
as do some foreign systems I know of is 
because we do not use a tape recorder, but 
read, from sound in the telephone. We 
therefore can readily distinguish our 
signals from outside vibrations that may 
come along. We have done good work, 
but have only comménced to show the 
possibilities of this invention.” 
—_———_-@> m 


Washington, D. C., Telephone Rates. 

The Chesapeake & Potomac Telephone 
Company has secured a substantial victory 
with regard to the cost of telephones for 
business houses in Washington, D. C. A 
provision in the District of Columbia Ap- 
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propriation Bill, fixing the rates for tele- 
phone service, repeals a former act, in so 
far as business houses are concerned, prac- 
tically allowing the local company to name 
its own terms. It limits to $60 a year 
the amount to be paid by the government 
for an individual metallic circuit, and to 
$40 for each telephone when two or more 
are on the same circuit. 

The previous law on the subject, enact- 
ed in 1898, made graded limitations for 
different services considerably lower than 
the new rates, but provided no penalty for 
violations. The local company maintained 
its original charge, and, as a result, nearly 
100 injunctions were sued out by sub- 
scribers ‘to prevent the removal of tele- 
phones after the prescribed rates had been 
tendered. The cases were bitterly fought, 
and were twice taken to the Supreme 
Court, which finally decided that the limi- 
tations did not apply to metallic circuits. 


As the great majority of the business lines 
were of that character, it was a victory 
for the company. Now Congrese repeals 
the law entirely and raises the limit of 
cost for telephones in residences to $60 
a year, and permits the company to fix 
its rates for business houses. President 
U. N. Bethell and his associates are very 
much pleased at the turn which the affair 
has taken, as it has been a litigation of 
the most vexatious character. 


Canadian Electrical Association. 

At a meeting of the executive commit- 
tee of the Canadian Electrical Associa- 
tion held on April 21, it was decided to 
have the annual convention meet in the 
city of Hamilton on Wednesday, Thurs- 


day and Friday, June 15, 16 and 17. Com- 
mittees were appointed to make the nec- 
essary arrangements. A series of inter- 
esting papers has been arranged for. 


Steam Turbine Propulsion for 
Marine Purposes. 

A paper discussing the use of the steam 
turbine for marine purposes was read by 
Professor A. Rateau before the British 
Institution of Naval Architects on 
March 25. There are at present two ships 
fitted with the Rateau turbine—a French 
torpedo boat and a first-class British 
torpedo boat built by Messrs. Yarrow & 
Company. The advantages of the turbine 
for such work are: absence of vibration, 
great reduction in weight, ease of hand- 
ling, absence of wear and tear, etc. The 
principal difficulties in applying turbines 
to the propulsion of ships lie in the design 
and arrangement of propellers for high 
speed of rotation, inefficiency of turbines 
at low speeds, and in reversing and 
manceuvering. When the turbines are not 
restricted to any particular epeed of ro- 
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tation, a very high efficiency can be ob- 
tained—certainly higher than that of the 
best reciprocating engine. Unfortunately, 
the best speed for turbines is much too 
high for screw propellers. In high-speed 
vessels, a working arrangement can be 
arrived at, but is not easy to do. The 
gearing of the rings has to be higher 
than with the turbine for other purposes, 
and the turbine itself must be divided 
into several sections in series; and, 
further, it is necessary to devise some ar- 
rangement for the propellers by grouping 
them either singly, in pairs or in threes on 
several shafts, so as to increase their sur- 
faces, that the extreme outside diameter 
shall be greater than the pitch, all of 
which tend to reduce the total efficiency 
of engines and propellers. 

While the turbine is theoretically 
superior to the reciprocating engine, it is 
not by any means certain that the joint 
efficiency of both engine and propeller is 
better or even as good. Moreover, prac- 
tical difficulties increase as the speed 
diminishes. There is a low limit for 
speeds, below which the use of turbines 
can not be recommended, and the author 
believes that this limit is in the neighbor- 
hood of twenty knots. If the steam tur- 
bine is capable of giving good results at 
the maximum power, it can not be gain- 
said that the results are certainly unsatis- 
factory at reduced speeds, not so much on 
account of the reduction of power as on 
account of the reduction in the speed of 
rotation, which involves a lowering of 
what is termed the hydraulic efficiency of 
the turbine. This drawback does not 
signify in the case of merchant vessels, 
which keep at their maximum speed. On 
the other hand, it becomes a serious one 
on warships that are rarely worked at 
full power. A partial remedy, as used 
by Mr. Parsons, may be effected by add- 
ing a supplementary turbine for cruising 
purposes; but this does not improve the 
hydraulic efficiency of the turbine, and the 
steam consumption remains high. The 
author considers that under no circum- 
stances can turbines alone be economically 
worked at low speeds, and that the only 
satisfactory solution is the employment of 
a reciprocating engine of more or less 
power in conjunction with turbines. With 
this combination, economical results can 
be obtained at all speeds. 

Various inventors have attempted to re- 
verse the steam turbine by means of 
special blades, enabling the same range to 
be used for both directions of motion; 
but these attempts do not appear likely to 
come to anything, as one can only obtain 
reversibility by a considerable sacrifice of 
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efficiency in forward motion. It is there- 
fore necessary to supplement the turbine 
by special engines for going astern. 
Professor Rateau accomplishes this by 
adding a small turbine, placed inside 
the main turbine on the low-pressure side, 
without taking up any additional space. 
When they revolve freely, the stern rings 
offer no appreciable resistance while the 
main turbine is at work. With a single 
live ring, and for the same expenditure of 
steam, this turbine will give a stern speed 
of about forty per cent of the speed ahead. 
Adding a second ring increases it to fifty 
per cent, and the addition of other rings 
adds but little. For quickly stopping a 
vessel turbines are inconvenient. In 
Professor Rateau’s opinion it is important 
for warships to be able to manceuvre with 
ease ; and this requirement will necessarily 
lead to the adoption of the combined 
system of turbines and reciprocating 
engines. 

If turbines and reciprocating engines 
are used, the best results are obtained by 
connecting each to an independent shaft, 
since the speeds of the two engines are so 
different. The power of the reciprocating 
engine should not be less than one-sixth 
of the total, and it can well be increased 
to one-third or even one-half of the 
maximum horse-power. But even with 
this arrangement, the weight of the com- 
bined engines is less than that of the 
present system, though somewhat more 
space ig required. The combined system 
is easier to work and to maintain, and 
saves in personnel, also reducing the vi- 
bration of the ship and increasing the ef- 
ficiency. This arrangement also makes it 
possible to use turbines advantageously at 
lower speeds. The combined system is 
suitable for speeds of fifteen knots or 
perhaps even less. 


LETTERS TO THE EDITOR. 


A Plea on Behalf of the Consulting 
Engineer. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

I read with much interest the editorial 
in your issue of April 9 on “The Re- 
muneration of the Engineer.” It seems 
to cover the ground fairly well, but you 
have omitted one of the most important 
causes that contributes to keeping the pub- 
lic from appreciating and therefore being 
willing to pay a proper price for engi- 
neering services. This is the custom of 
buyers generally having their engineering 
done by the manufacturing companies. 
The plants so engineered will always oper- 
ate, but they often cost more than if 
engineered by an agent of the purchaser. 
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“Where a man’s money is there will his 
heart be also,” and from a business stand- 
point a representative of the buyer is— 
well, more interested in keeping the cost 
down. The advice from manufacturers 
“have plenty of reserve capacity, don’t 
skimp” is as old as the manufacturer of 
machinery, and accounts for so much ap- 
paratus working on one-quarter load at a 
corresponding efficiency, that is found all 
over these United States. 

If manufacturers’ salesmen did not sell 
all the machinery they could and at the 
best possible price they would not be 
human, nor worth their salt; so this is 
not an accusation of ‘bad faith on the part 
of the manufacturers—merely a statement 
of business facts which should indicate 
to a prospective purchaser the advisability 
of having his own representative supervise 
the spending of his money and pass on the 
character of the equipment supplied. 

CONSULTING ENGINEER. 

New York, April 21. 


Radioactive Phenomena. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

We read from time to time articles re- 
garding radium and the theory of the 
emanations therefrom being the cause of 
the radioactivity. We have noted the 
statements that radium was forever throw- 
ing off particles without losing anything, 
and that it is the impact of these par- 
ticles which causes the burning effect, etc. 

We can not entertain any theory where- 
by a material is giving something and 
losing nothing. 

We know of nothing that will stop the 
magnetic attraction of a magnet. The in- 
terposing of any substance known between 
a magnet and the iron armature has no 
effect upon the magnetic waves—the at- 
tractive force of the magnet. 

We have proof that magnetic waves 
are radiating from all directions to the 
centre of the earth. 

We know that a steel bar held at an an- 
gletwith the polarity of the earth and struck 
a blow becomes a magnet. And why? 
The magnetic waves pass from the outside 
through all bodies of any character with- 
out resistance alike, the steel and iron 
bar included, but, for some reason un- 
known to the writer, steel has the proper- 
ty necessary to retain the magnetic waves 
under certain conditions and thereby be- 
comes a magnet, the natural magnetic 
waves no longer passing through without 
resistance, but setting up a swirl in the 
steel which is indicated in the experiment 
if iron filings on a piece of glass under 
which a magnet is placed. 
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You will ask what connection the mag- 
netic waves and magnets have with radi- 
um. 

Can you conceive of a more natural 
theory than that radium is a substance 
which offera resistance to the magnetic 
waves? These waves striking the substance 
and meeting resistance cause it to heat 
and it retains its heat, not on account of 
the countless particles breaking and fly- 
ing off, but by the continual impact of the 
magnetic waves which are not free to 
pass. 

Twenty years ago we saw impressions 
of an ordinary wrought-iron washer made 
on photo plates, securely wrapped in black 
paper, by inserting the plate between the 
ficlds of powerful magnets. 

Is it not possible that photos made by 
radium is the result of the free passage 
of the magnetic waves outside the in- 
fluence of the radium and the retarded 
waves due to the radium? 

Is it not possible that the florescence 
of radium is a circumstance and not the 
fact that gives it the properties attributed 
to it, and that the retardation of the mag- 
netic waves is the real factor? 

Is the theory worthy of discussion ? 

| H. F. LOWTHER. 
Scranton, Pa., April 21. 


The United Press to be Revived. 

Mr. Walter P. Phillips, inventor of the 
Phillips system of telegraphy, announces 
that the United Pres is to be revived on 
May 2 for the purpose of doing a general 
advertising business with especial refer- 
ence to handling reading matter-advertis- 
ing by telegraph. The extent of the busi- 
ness, it is believed, will soon warrant the 
leasing of wires on which the Phillips 
system of telegraphy will be employed. 
This system will be shown, with other 
electrical devices of Mr. Phillips, in the 
Electricity Building, St. Louis Exposition, 
and he extends a cordial invitation for all 
interested to call and see it. The exhibit 
will be situated in close proximity to the 
Western Union and Postal Telegraph- 
Cable companies, and will be in charge 
of Mr. William Ireland Starr. 

Mr. Phillips was general manager of 
the old United Press from 1882 until 
1897. The new United Press will have 
for its general manager Mr. P. V. De- 
Graw, formerly general southern manager 
of the United Press at Washington. Its 
secretary will be Mr. Wiliam C. Davis, 
for many years the general counsel of the 
United Press, and its offices are at 120 
Broadway, New York city. 
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The American Institute of Electrical Engineers. 


Papers on Alternator Design and Regulation Read at the 186th Meeting. 


HE 186th meeting of the American 
Institute of Electrical Engineers 
was held at Carnegie Hall, New 

York city, Friday evening, April 22. 
Vice-president Rice was in the ¢hair. 

The first paper of the evening was en- 
titled “The Mechanical Construction of 
Revolving-Field Alternators,’ by Mr. 
David B. Rushmore, of Pittsfield, Mass. 
Mr. Rushmore, by means of lantern slides, 
described the development of alternator 
design, showing how each type of machine 
had been modified in the light of experi- 
ence gained from previous designs. Parts 
of the machines were taken up in detail, 
considerations affecting their proportions 
were discussed, and the undesirable as 
well as the good features of the machines 
as a whole pointed out. Other special 
considerations, such as the maximum 
weight of parts for shipping, high-speed 
construction, etc., were also dwelt upon in 
this interesting paper. 

The second paper of the evening was 
entitled “A Contribution to the Theory 
of the Regulation of Alternators.” This 
is by Messrs. H. M. Hobart and F. Punga, 
of London, England. In the absence of 
the authors, the paper was admirably ab- 
stracted by Mr. Gano S. Dunn, of Am- 
pere, N. J. This paper, which appears 
on another page of this issue, describes 
a new method of predetermining the regu- 
lation of alternators, which the authors be- 
lieve gives excellent results. 

The discussion was opened by Profes- 
sor Comfort A. Adams, of Cambridge, 
Mass., who said that a generalization 
might be made covering all electrical ma- 
chines, though, in certain cases, the terms 
used might seem somewhat loose. There 
are always two electrical circuits, which 
may be called the primary and secondary, 
and three fluxes to be considered: the 
main flux and the leakage fluxes of the 
primary and the secondary windings. This 
raised the question of exactly what might 
be meant by “leakage.” Professor Adams 
thought that the authors had stopped a 
little short of what should be called “leak- 
age” in their treatment. They have aver- 
aged values, but the fact that the averag- 
ing was necessary shows that a variation 
takes place, which variation must set up 
an electromotive force. This effect will 
naturally be greater for single-phase ma- 
chines than for polyphase. The method 
proposed, however, was more detailed than 
general in such discussions; but, in any 


case, compromises must be made, approxi- 
mations must be assumed, and the effect 
of leakage is apt to be more important 
than the paper would lead one to believe. 

Professor Adams then discussed the 
method of predetermining regulation 
which he has been using, and which he 
believes gives results as accurate as this 
new method, while it is simpler. This 
method is based upon the application of 
the general transformer diagram to the 
alternator. 

Mr. B. A. Behrend, of Cincinnati, Ohio, 
before taking up the discussion of the 
proposed method, cautioned against at- 
taching too much importance to euch 
methods of analysis. He said that a paper 
on alternator regulation always reminded 
him of Hume’s remarks about philosophy: 
“A subject of very great interest, but of 
very little importance.” Mr. Behrend 
then made the point, that it is impossi- 


ble to test large alternators under load 


at unity power-factor, although this test 
is often called for in specifications. It 
had been pointed out thirty years ago that 
the water rheostat gives a capacity load 
which strengthens the magnetic field, 
though thia effect seems to have been for- 
gotten in recent years. Another point 
which should be borne in mind is the 
difficulty of measuring power-factors ac- 
curately. The only test which can be re- 
lied upon is a load test at zero power- 
factor, for obtaining which there are a 
number of ways. But regulation under 
these conditions gives no indication of 
what it will be under at power-factors. 
Further, it is necessary to know the shape 
of the saturation curve of the machine. 
In his own opinion, if the designer, from 
his knowledge of the conditions to be met, 
puts out a machine which does meet these 
conditions, that machine is all right. 

Mr. Behrend then commented upon the 
complexities of this problem, which are 
such as to make it almost impossible of 
exact solution, and he thought that, under 
such conditions, it is better for us to ac- 
knowledge our ignorance, than to deceive 
ourselves with false assumptions. 

Returning to the paper, Mr. Behrend 
pointed out that Messrs. Hobart and 
Punga have considered armature leakage 
only, and have not taken into account the 
field leakage, which, in fact, is as impor- 
tant as the other. 

Mr. Calvin W. Rice read a communica- 
tion from Mr. W. L. Waters, of Milwau- 


kee, Wis., which considered the paper at 
some length. In this it was pointed out 
that the new method was not free from 
assumptions, and there seems to be a con- 
fusion of the inductive leakages, due to the 
rotation of the field and to the armature 
currents. He described the method which 
he has been using, in which the inductance 
is computed for two positions of the arma- 
ture coil with respect to the pole-face. 
This method, he believes, gives quite sat- 
isfactory results, but no elementary theory 
can cover a case with so many complexi- 
ties, and any designer must be forced to 
use empirical methods. 

Mr. Waters, referring to the paper read 
by Mr. Behrend during the past year, said 
that he considered it the best exposition 
of this complicated problem. 

Mr. Behrend rose to give credit for the 
method which he had been using to Pro- 
fessor Alexander Potier, the eminent 
French mathematician. Four years ago 
Mr. Behrend had given M. Potier a great 
deal of data which he had taken himself, 
and from this M. Potier had worked out 
a solution which Mr. Behrend had used. 
M. Potier is at present seriously ill, and 
Mr. Behrend took very great pleasure in 
giving him full credit for this solution. 

Replying to the discussion, Mr. Dunn 
said that Messrs. Hobart and Punga do 
not neglect the field leakage in computing 
the inductance, but this is allowed for in 
other ways, and that the authors from 
their paper show that they appreciate the 
necessity of recognizing the shape of the 
saturation curve. Mr. Dunn emphasized 
his belief that machine design is an art, 
and not a science, a fact which should 
be more fully recognized. 

Replying to a question from Mr. Dunn, 
Mr. Rushmore said that an elastic ar- 
rangement is used in high-speed machines 
in certain of the types which he had 
pointed out, which allows the strains due 
to centrifugal forces to come upon the 
annular field ring, and not upon the 
spokes. Mr. Rushmore, in discussing the 
paper on alternating design, said that he 
had found it possible to estimate regula- 
tion pretty closely by a method similar to 
Mr. Behrend’s. 

Mr. H. G. Stott, when asked to give 
some figures of regulation which practice 
had shown satisfactory, said that, due to 
the lateness of the hour, he would com- 
municate this information in writing. 

The meeting then adjourned. 
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A CONTRIBUTION TO THE THEORY OF 
THE REGULATION OF ALTERNA- 
TORS.' 


BY H. M. HOBART AND F. PUNGA. 


The interesting paper recently contribu- 
ted by Behrend to the proceedings of the 
Institute has incited the writers to the 
preparation of the present paper, which 
sets forth their own views regarding the 
regulation of alternating-current gener- 
ators. 

It is unnecessary to refer to the theories 
of others, since these have so recently 
been discussed by Behrend?, who has 
shown by means of practical examples 
that none of these theories gives correct 
results for different types of machines. 

The theory which the writers describe 
in this paper has been tested on but a limi- 
ted number of machines, but has in these 
cases given such excellent results as am- 
ply to justify its publication, in the hope 
that this will lead to its being subjected 
to further tests in impartial quarters. 
Moreover the writers entertain the hope 
that the theory itself will, independently 
of practical examples, prove convincing in 
virtue of its inherent simplicity and clear- 
ness, and its freedom from hypothetical 
assumptions. Nevertheless its reliability 
must of course be demonstrated by test- 
ing it by a large number of practical ex- 
amples of various types of machines. It 
is our intention to bring together such 
practical examples in a treatise on the 
design of alternating-current generators, 
in which this theory will be employed in 
the sections relating to voltage regulation. 

The change in the voltage of a constant- 
ly excited alternating-current generator, 
when its load is varied in nature or 
amount, is chiefly occasioned by the mag- 
netic flux set up by the current in the 
armature winding and linked with the 
turns constituting the winding. These 
lines may be classified according as they 
flow in one or the other of three paths, 
as shown in Fig. 1. 

First Path—The lines never emerge 
from the armature. They consist of those 
which cross the armature slot from side 
to side, and those which are linked with 
the end connections. 

Second Path—The lines emerge from 
the armature and cross the air-gap toward 
one end of the pole-shoe, and after passing 
along the pole-shoe return across the air- 
gap to the armature from the other end 
of the pole-shoe. 

Third Path—The lines, after emerging 
American Institute of Electrical Engineers, 
April 22, 1904. 


2 Transactions American Institute Electrical Engineers, 
vol, xx., p. 789. 
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from the armature, traverse successively 
the air-gap, pole-shoe, magnet-core, yoke, 
adjacent magnet-core, and pole-shoe, and 
after again traversing the air-gap, reenter 
the armature. 

The lines following the first path are 
purely self-inductive, and all methods of 
treatment in which they are correctly 
handled are applicable also to our theory. 

Hence for sine curves of electromotive 
force and current, one applies the recog- 
nized vector diagram of Fig. 2 in which 


OA = the electromotive force generated 
in the armature winding by the 
lines crossing the air-gap = in- 
ternal electromotive force. 

OC = current flowing in the windings. 

OD = BE = the reactance voltage gen- 
erated in the armature winding by 
the current OC flowing in it. 

AB = voltage-drop due to ohmic resist- 
ance. 

OK = terminal voltage. 


w.e- 
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Fig. 1.—REGULATION OF ALTERNATORS. 


a = angle AOE between internal electro- 
motive force OA and terminal 
electromotive force OE. 

$ = angle EOC between terminal electro- 
motive force OE and current OC. 


The magnetic flux belonging to the sec- 
ond and third paths can be best considered 
if we, for the moment, neglect the mag- 
netic reluctance of the iron (armature 
laminations, magnet core, and yoke). 

In Fig. 3 is shown a magnet-pole with 
a single armature conductor at the centre 
of the polar pitch. When the conductor 
carries no current, the magnetic flux across 
the air-gap will be generated solely by the 
field magnet ampere-turns, and will be 
uniformly distributed over the pole-arc. 
It may be represented by the rectangular 
area, 1, 2, 3, 4, the spreading at the pole- 
tips being neglected. 

Let us now consider the case when 
a current of i amperes flows through the 
conductor; the ampere-turns per field- 
spool will be denoted by A; the total arma- 
ture strength per pole, denoted by 1/2, is, 
according to the conditions of load, to be 
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added or subtracted from the field ampere- 
turns A. 

In the case shown in Fig. 3, the left 
half of the pole-arc is subject to the in- 
fluence of (A — 1/2) ampere-turns, the 
right half, to (A + 7/2) ampere-turns. 
The density of the magnetic flux is pro- 
portional to these ampere-turns, since the 
magnetic reluctance of the iron is, for the 
time, neglected. The distribution of the 
magnetic flux may now be diagrammatic- 
ally represented by the area 1, 5, 6, 7, 8, 4, 
shown in Fig. 3. What now, is the effect 
of this distribution ? 

In the case under consideration where 
the conductor lies at the middle of the 
pole-pitch, the total number of lines of 
force entering the armature is unaffected 
by the armature current; i. e., the area 
1, 5, 6, 7, 8, 4 is equal to the area 1, 2, 3, 4, 
and what has been lost on the one side 
of the conductor has been exactly made up 
by the gain on the other side. 


2. The internal electromotive force gen- 
erated by this flux is not only not de- 
creased, as might hastily have been con- 
cluded, but is even slightly increased, as 
is evident when we consider the electro- 
motive-force formula 


KE=k£TNM x 10° 


The periodicity N, the total flux M and 
the turns per phase T have not been al- 
tered, but k has become slightly greater, 
for the alteration in the form of the mag- 
netic field has precisely the same effect 
on ķ as would occur in virtue of a decrease 
in the ratio of 

pole-arc: pitch? 

3. Another effect of the current in the 
armature conductor in Fig. 3 relates to the 
shifting of the central line of the total 
magnet flux.2 It may be seen from Fig. 
3 that the centre of the figure represent- 
ing the magnetic flux is no longer the same 

1The dependence of k upon the ratio of pole-arc to 
pitch was prone first pointed out A LS pp. It = 


very exhaustively treated on pages 82 to 
Generators.” 


ae pointed out by Blondel (L’ Industrie Electrique, 
1899). 
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as when the armature-conductor carried 
no current. The line g then represented 
the centre of the flux, the magnetomotive 
force of the current in the armature-con- 
ductor has shifted the centre of the re- 
sultant flux distribution to the line h. 
These considerations are capable of being 
readily extended to the case of the flux 
distribution where the conductor occupies 
any other than the middle position op- 
posite the pole-are. The flux distribution 
in such a case is illustrated diagrammat- 
ically in Fig. 4, and the principal differ- 
ence between this flux distribution and 
that of the previous case where the con- 
ductor occupied the middle position is 
seen to consist in a decrease in the total 
number of magnetic lines due to the cur- 
rent in the conductor, whereas in the 
former case the total number of magnetic 
lines remained unchanged. 

Of the three considerations enumerated 
above, we shall confine our attention to 
the first and third; since the influence of 
the change in k is comparatively slight, 
and since also it is, in actual practice, 
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largely or altogether offset by the increas- 
ing magnetic reluctance of the teeth, con- 
sequent upon the increased local satura- 
tion brought about by distortion. Hence 
it is not only simpler, but actually more 
correct to disregard both of these opposing 
influences. 

In order to study more carefully the 
influence of the armature magnetomotive 
force upon the magnitude and distribu- 
tion of the magnetic flux, the diagram of 
flux distribution in Fig. 4 has been repro- 
duced in Fig. 5. Since our purpose is to 
compare the flux distribution in the same 
machine under two different conditions we 
do not need to employ absolute values, but 
may represent by A the ordinate of the 
plane rectangular figure representing the 
flux distribution when there is no current 
in the armature-conductor, setting its 
abscissa, the pole-breadth, equal to 6. The 
abscissa representing the position of the 
conductor measured from the right-hand 
end of the pole-face, may be designated 
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by x. From the figure we obtain at once: 

Number of magnetic lines entering 
armature when there is no current in the 
conductor = A b. 


= : 
SS 
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Number of magnetic lines entering 
armature when the conductor carries the 
current 1 = (A b — 1/2) 64 ri. 

The calculation of the amount of shift- 
ing of the centre of the total mag- 
netic flux consists in ascertaining 
the position of the ordinate pass- 
ing through the centre of gravity 
of the surface. When no current 
flows it is obvious that the mag- 
netic and geometric centres are 
identical. But this identity must 
also occur in the extreme case rep- 
resented in Fig. 6, where the 
armature magnetomotive force 
1/2 equals that of the field-mag- 
net spool. The magnetic and geometric 
centres are also identical in all interme- 
diate cases. Returning to the soci of 


EE a 


FIG. 4. - REGULATION OF ALTERNATORS. 
Fig. 5, let the distance of the magnetic 
centre from the mid-pole position be des- 
ignated by y; then: 
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«(b—a)t i 
= tAb—(i2) Fai 

Conductors lying between adjacent pole- 
tips are without influence upon the factors 
x (b — x) i and z i, which are propor- 
tional to the distortion. They exert a 
direct demagnetizing influence and thus 
affect the total flux. Hence, in obtaining 
the values of the factors x (b — x) x i and 
x 1, only those conductors are to be con- 
sidered which lie directly opposite the pole- 
face. But in obtaining the value of 
(b 1/2), the total number of conductors 
per pole should be considered. 

The calculation of the pressure-drop in 
a machine would by this method be far 
too laborious. But fortunately the 
method may be greatly simplified for the 
case of sine curves of electromotive force 
and current.” 

SINE-WAVE ALTERNATORS. 


In the many cases where we may for 
practical purposes assume a _ sine-wave 
form of electromotive force and current, 
the decrease in total magnetic flux as the 
resu't of the armature interference may 
be attributed to and derived from the de- 


— 
ae 
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magnetizing ampere-turns, and the shift- 
ing of the flux centre, to the distorting 
ampere-turns. 

The magnitudes of these values, as 


1 This formula is derived as follows (Fig. 5): 
Total surface Xx y = surface (1, 2, 3, 4) X (6/2) + 
surface (38, 6, 7,4) om surface (5, 8, 9, 6) x 


Since surface (1, 2, 3, 4) = surface (3, 6, 7, 4), we have 
Surface (5, 8, 9, 6), (4 n =) 
Total surface 2° 3 
Surface (5, 8, 9, 6), 


“Hotel aartace h BORON, 


y — 
The ratio 


equal to 
ri 
A b— (biR) +i 
hence, in general 
x (b — x) i 
S TE TI 


a aparts a calculate the 
ure-drop for machines ere sine-wave re sann 
Boasa are not permissible. this coneral analytical method 
is followed out to its conclusion in appendix I, and 
therein are also set forth the uninteresting but essential 
steps leading up to the derivation of table I, which 
result alone mens the matter contained in appendix I 
is essential to the application of the theory those 
alternators in which a sine-wave assumption is justi- 
fiable. For practical purposes this is generally found to 
be the case, hence the contents of appendix I possess 
interest only for those who wish to follow through the 
steps leading to the practical results. Those who 
only wish to natisty themselves of the soundness of the 
method can do so by applyi plying it to machines with which 
they are familiar, in the way illustrated in this paper, 


2Since it is sometimes 
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dependent upon the ratio pole are: pitch 
are given in table I! for a single-phase 
alternator with one slot per pole, when 
loaded to an armature strength of n i 
effective armature ampere-turns per pole. 


TABLE I. 


DEMAGNETIZING AND DISTORTING AMPERE-TURNS 
FOR THE CASE OF A UNI-SLOT, SINGLE- 
PHASE ALTERNATOR. 


b/r = 0.5 b/r = 0.6 b/r = 0.6 


Demagnetizing 
am pere-turns|0.82 (n i) sin ¢'/0.78(n i) sin ġ'|0.75 (n 7) sin 9’ 


Distorting am- 
pere-turns .../0.11(m i) cos ¢'/0.15(n 7) COS ¢' 0.20(n 7) cos ġ' 


In table 1: ¢’ is the angle between pole- 
centre and that position of the armature- 
conductor where it carries maximum cur- 
rent and, consequently, exerts its maxi- 
mum magnetomotive force, the polar- 
pitch being taken as 180 degrees. While 
the demagnetizing ampere-turns are to be 
directly deducted from the field-spool 
ampere-turns in determining the resultant 
magnetomotive force, we may from the 
distorting ampere-turns determine the 
angular distance 8 from the magnetic 
centre by means of the equation degrees 
shift of the magnetic centre B 
_ Distorting ampere-turns per pole 
— Air-gap ampere-turns per pole — 

The influence of the pole-arc on the de- 
magnetizing and distorting ampere-turns 


x 90°? 
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is of considerable interest. With increas- 
ing ratios of 

Pole-are : pitch 
the demagnetizing ampere-turns very 
slowly decrease. But the distorting am- 
pere-turns, on the other hand, increase, 


1 The derivation of table I is given in appendix I, as 
indicated in the preceding foot-note. 

2It might be more exact in some cases to make some 
allowance for the magnetomotive force required by the 
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and very rapidly; in fact their rate of 
increase is as the square of the increase 
in the ratio of the pole-are to pitch. This 
circumstance may be of importance in the 


| 
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choice of the pole-are. When, for in- 
stance, a certain closeness of regulation 
for cos $ = 1 is required, it may be dis- 
tinctly advantageous to design the ma- 
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chine with a relatively small pole-are and 
thus decrease the distortion. But when 
it is required to obtain a given degree of 
regulation for cos ¢ = 0, one will obtain 
the best results by means of a larger pole- 
are. 


SINGLE-PHASE DISTRIBUTED WINDINGS. 


It is relatively simple to extend the cal- 
culations to other types of winding. Thus, 
when the single-phase alternator has many 
slots per pole, or a uniformly distributed 
winding, both the demagnetizing and dis- 
torting influence will be somewhat less; 
since for the different sections of the wind- 
ing the maximum magnetomotive force 
occurs when these sections occupy differ- 
ent positions with respect to the pole- 
centre. When for example one side of a 
winding covers one-third of the pole-pitch, 
it will be necessary to multiply the values 
given in table I for the armature in- 
terference by 0.95. This quantity is des- 
ignated the “breadth-factor” and has, for 
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various types of winding, the values set 
forth in table IT. 


TABLE II. 


Percentage of Polar Pitch 


Covered by One Side “ T 
of the Armature Breadth-Factor. 
Winding. 
20 0.99 
40 0.94 
60 0.86 
80 0.76 
100 0.64 


APPLICATION TO POLYPHASE GENERATORS. 


Nothing new is encountered in applying 
these principles to the case of polyphase 
generators. One must merely first calcu- 
late the armature interference for one 
phase and then multiply the values thus 
obtained by the number of phases. The 
ampere-turns are thus combined alge- | 
braically and not geometrically. The 
correctness of this proposition is at once 
recognized when it is considered 
that all the phases are identical ; 
for we have the same number 
of turns, and the same current 
per turn, and the current reach- 
es its maximum value for all 
phases when at the same dis- 
‘tance from the mid-pole face po- 
sition. 

In order to make the final 
forms of the expressions for the 
idemagnetizing and distonting 
‘ampere-turns as simple as pos- 
‘sible, we shall denote the effec- 
‘tive ampere-turns per armature 
‘pole by n i, and combine the re- 
‘sults of tables I and II in table 
TIT. 


TABLE III, 


GENERAL CASE FOR DEMAGNETIZING 
TORTING AMPERE-TURNS. 


AND DIS- 


Armature Ampere-Turns (Effective) 
per Pole. 


b/r = 0.5 b/r = 0.6 b/r = 0.7 


etizin 
aaanece Girne 0.82 B nising’|0.78 B ni sing’ 0.75 Bnising’ 
Distorting am- ; , é 
pere-turns .../0.11Bnicosg’|0.15 Bn icosg’ 0.20 Bn i cose 


a ee 


The application of these methods to the 
results obtained experimentally on a typic- 
al alternator will suffice to show the meth- 
od of applying this theory of the regula- 
tion of alternators. The machine inves- 
tigated was one of the three-phase gen- 
erators installed at the Shepherd’s Bush 
power-house of the Central London Rail- 
way. The rated output is 850 kilowatts 
at unity power-factor. The machine has 


1An experimental proof for this assertion may be 
found in the table page 16a, which shows the agreement 
between observed and calculated values for seven single- 
phase generators and for eleven three-p generato 
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thirty-two poles, and a speed of ninety- 
four revolutions per minute, the peri- 
odicity being twenty-five cycles per sec- 
ond. The pressure between terminals is 
5,000 volts, corresponding to 2,880 volts 
per phase, and for each of the Y-connected 
armature windings. 

The leading dimensions are set forth 
in the following specification: 


Armature diameter.........ssesesorsesse..> 3,666 mm 
Gross width of armature core between 
ANOS 2585. cain yi Sonne ar whe cl wR Eee * 
Number of ventilating ducts............... 
Width of each ventilating duct ............ 18 mm. 
Effective width of armature core........... 274 os 
Number of slots.........ccccescccncccesccees 192 s 
Number of slots per pole per phase........ 2 
Depth: of slot......s.ssssscssosssesssseosesso 9 mm 
Width of slot........susssssssessosesesoseoso 83.4 ‘ 
FIELp. 
Length of pole-arc..........cc cece eee e ec eeee 228 mm 
Polar DitC Dy ssiseccoaaGw titajekseesdine yee ans 860 s 
Ratio of pole-arc to pitch..... ..ssssassesss 63.3% 
Radial length of magnet-cores............. 840 mm 
Diameter of bore of fleld...............006. 8,644 5 
Radial depth of air-gap...........ce cece eee 8 A 
Dimensions of cross-section of magnet- 
COLO E E E E ET 16.5 X 87 sq. cm. 
WINDING. 
Number of armature-conductors.......... 2,688 
Number per slot....... ccc ccc e ween ec cece 14 
Number of turns per pole and per phase.. 14 
Effective armature an pee LUELS per pole 
r phase at full-load current of 
ninety-eight amperes...............0005 1,380 
Each armature-conductor consists of 
twenty-six strands of No. 17 B. W. 
gauge. 
Mean length of one armature-turn......... 16) cm. 
Embedded lemgth.........65 scccsccccaccvos 55 
Free lengtlic. és caievstas agsaceu ses cheese pecan 106 s 


We shall first calculate the short-cir- 
cuit current, since this is generally ex- 
perimentally observed, and constitutes a 
good test of the theory. The estimation 
of the short-circuit current requires a de- 
termination of the inductance of the wind- 
ing. With straight-sided slots a ‘good ap- 
proximation to the inductance of the em- 
bedded part may be obtained by elemen- 
tary magnetomotive-force calculation 
thus: 


Let D = depth of slot in centimetres. 
d = depth above top of winding in 
centimetres. 
W = width of slot in centimetres. 
Number of lines per ampere-turn per 
centimetre of embedded length, may, for 
the case of the inductance of the winding 
in a single slot, be taken as approximately 
equal to 


4r 4 (D—d) +d _ 
io w= 


In the case in question (see Fig. 7) 
D=92 d=12 W=3.3 


9.2 + 1.2 
a 

= 1.99 per centimetre 
of embedded length and ampere-turn. 
Now, there are two slots per pole per 
phase, hence the length of the magnetic 
path through the air is doubled and the 
number of lines per ampere-turn per 
centimetre of embedded length becomes 
 1.99/ = 1. 


D+d 
0.63 — y 


Number of lines = 0.63 x 


(To be concluded.) 
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An Interesting Meeting of the 
Magnetic Club. 

The members and guests of the 
Magnetic Club banqueted at the Hotel 
Spalding, New York city, Thursday even- 
ing, April 21. The occasion was “in honor 
of the Bell telephone,” as the programme 
stated, and among those at the guests’ 
table were Mr. Frederick P. Fish and Mr. 
E. J. Hall, president and vice-president, 
respectively, of the American Telephone 
and Telegraph Company; Messrs. Charles 
F. Cutler and U. N. Bethell, president and 
vice-president, respectively, of the New 
York Telephone Company; Mr. W. D. 
Sargent, Mr. J. C. Reilly, Mr. F. A. 
Pickernell, Mr. Charles W. Wilson, Mr. 
T. D. Lockwood, Mr. Charles E. Scrib- 
ner, and Mr. B. Gherardi, Jr. 

The banquet hall was well filled, and 
the occasion was ably presided over by 
President F. W. Jones. Interesting and 
eloquent addresses were delivered by Mr. 
Fish, Mr. Bethell, Mr. G. G. Ward, Mr. 
Melville E. Stone, Mr. A. B. Chandler, 
Mr. CŒ. P. Bruch and others, the 
invention of the telephone and its vast 
influences over life forming the chief 
topics. The occasion was enlivened 
by a number of topical songs suit- 
able to such a gathering of prominent 
telephone and telegraph officials. Others 
in attendance, besides those named above, 
were Colonel R. C. Clowry, Clarence H. 
Mackay, William H. Baker, George H. 
Fearons, Alexander Cameron, W. L. Can- 
dee, F. S. Gaston, George T. Manson, 
Colonel E. De Forest, W. H. Hodgins, 
H. D. Cheever, J. R. Van Wormer, B. 
Brooks, E. C. Platt, J. C. Barclay, W. H. 
Hurst, T. Brennan, J. J. Ghegan, T. A. 
Brooks, James Kempster, H. L. Shippy, 
Walter P. Phillips, F. H. Wilkins, H. B. 
Thayer, E. M. Mulford, C. H. Bristol, L. 
B. Foley, F. J. Scherer, J. M. Creamer, 
J. Merrihew, C. R. Bangs, M. Egleston, 
W. Hopkins, J. L. Hamar, G. F. Porter, 
S. S. Dickenson, E. W. Parker, H. C. 
Entrup, William Maver, Jr., A. P. Eckert, 
J. B. Taltavall, John Burry, T. L. Cuyler, 
Jr., W. B. Van Size, B. M. Downs, G. 
H. Usher, A. L. Salt, H. F. Thurber, G. 
C. Allen, Dr. H. S. Snow and H. G. Mc- 
Cully. 

Both Professor A. Graham Bell, the in- 
ventor of the telephone, and Mr. E. M. 
Barton, president of the Western Electric 
Company, Chicago, who is one of the 
pioneers in the development of the tele- 
phone and still one of its ablest advocates, 
were among the invited guests, but were 
unable to be present. 

The Magnetic Club was organized for 
the purpose of bringing together in a 
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pleasant, social way the officers and toilers 
in the ranks of telephone and telegraph 
circles, and has been quite successful in 
this respect since it came into existence 
some five or six years ago under the first 
presidency of Mr. Charles P. Bruch, the 
assistant general manager of the Postal 
Telegraph-Cable Company. 

The present officers of the Magnetic 
Club are as follows: president, F. W. 
Jones; vice-presidents, W. C. Burton, M. 
J. O'Leary, John Brant, F. D. Murphy; 
secretary and treasurer, R. J. Murphy; 
governing committee, C. A. Benton, M. 
R. Cockey, T. E. Fleming, M. H. Kerner, 
M. W. Rayens, D. W. McAneeny, R. E. 
Fagan, George F. Fagan. 


National Electric Light Association. 

In addition to the New England Pas- 
senger Association and the Trunk Line 
Association, the Central Passenger Asso- 
ciation and the Southeastern Passenger 
Association have made a rate of a fare 
and a third for the round trip from all 
points throughout their territory, for dele- 
gates and friends attending the twenty- 
seventh convention of the National Elec- 
tric Light Association, to be held May 
24-27, at Boston, Mass. Mr. Frank L. 
Perry will be in charge of transportation 
matters for Chicago and vicinity, and will 
arrange a special train to bring delegates 
to the convention. 

Mr. Charles H. Hodskinson, chairman 
of the committee on hotel accommodations, 
reports that an unusually large number of 
rooms have already been assigned to mem- 
bers. 

The following active members have been 
added to the roll of the association: South 
Manchester Light, Power and Tramways 
Company, South Manchester, Ct.; Marion 
Light and Heating Company, Marion, 
Ind.; Rawson Light and Power Company, 
Leicester, Mass.; Monterey Light and 
Power Company, Monterey, Mex.; Her- 
kimer Light and Power Company, Little 
Falls, N. Y.; Lockport Gas and Electric 
Light Company, Lockport, N. Y.; Olym- 
pia Light and Power Company, Olympia, 
Wash.; East River Electric Company, 
Bluefields, W. Va. | 

The following companies have been 
added as associate members: Indiana Rub- 
ber and Insulated Wire Company, Jones- 
boro, Ind.; Garton-Daniels Company, 
Keokuk, Iowa; Wagner Electric Manufac- 
turing Company, St. Louis, Mo.; the 
Emerson Electric Manufacturing Com- 
pany, St. Louis, Mo.; C. W. Hunt Com- 
pany, West New Brighton, N. Y.; Sander- 
son & Porter, the Holophane Glass Com- 
pany and the Electric Carriage Call Com- 
pany, Incorporated, New York city. 
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The Union Engineering Building. 

The conference committee of the Union 
Engineering Building will place the pro- 
gramme of competition in the hands of the 
architects during the present week. Pro- 
fessor W. R. Ware, as professional adviser 
to the committee, has been of very great 
assistance, and the plans submitted in the 
competition by the selected architects and 
by those who enter the open competition 
are to be in the hands of Professor S. R. 
Hutton, secretary of the committee, by 
June 15. 

The Engineering Building on Thirty- 
ninth street, about midway on the north 
side of the block, will occupy 10,500 
- square feet exclusive of the fifteen square 
feet reserved under the city ordinances. 
The outside dimensions of the land are 
about 125 by 100 feet. Mr. Carnegie has 
bought and reserved a residence to the 
east of the building, which will be main- 
tained at its present elevation so as to 
protect the air and light of the building 
on that side. While the general plans of 
the building are already well known, it 
may be stated that there will be at the 
top of the building three stories held for 
the use of technical societies invited ta 
participate in the benefits of the building. 
Three other similar floors will be reserved, 
one each for the American Institute of 
Electrical Engineers, the American In- 
stitute of Mining Engineers, and the 
American Society of Mechanical Engi- 
neers. These floors will make ample pro- 
vision for offices, and each will have a 
large reception room, as well as board and 
committee rooms. Below this will come 
the library. Next below will come a large 
main auditorium floor which will seat 
from 1,200 to 1,500 people, with 1,000 
on the floor and about half as many ad- 
ditional in the galleries. This floor will 
preferably be as near the sidewalk as pos- 
sible, and may have above it or below 
it a number of smal] meeting rooms, seat- 
ing audiences of from 500 down to 100. 
There will be six such rooms, and these 
as well as the large room will be thor- 
oughly equipped with gas, compressed air, 
steam, water, electricity, etc., for the con- 
duct of experiments and demonstrations. 

Lounging and smoking rooms will be 
provided, and there will also be a num- 
her of special banquet rooms, and facili- 
ties for serving occasional collations. The 
floor on the street level will be appro- 
priated mainly for administration pur- 
poses, with three coat rooms capable 
of taking care of 1,500 garments at once, 
a ladies’ dressing room, a bureau of in- 
formation, public telephone and telegraph 
offices, post office, sales department and 
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shipping and receiving offices for books, 
publications, ete. Below this floor will 
come the basement and subbasement, with 
provision for storage purposes, machinery, 
coal and operative apparatus. 

There will be three elevators in the 
building of large capacity, one being able 
to take care of freight. The library floor 
will be laid out so as to accommodate not 
only the present consolidated libraries of 
00,000 volumes, but a comprehensive col- 
lection of six or eight times that number. 
On this floor there will also be a number 
of reading and reference rooms. 

For the purposes of the Engineering 
Building and the Engineers’ Club regard- 
ed as separate structures, it is proposed to 
expend about $1,000,000, leaving the other 
$500,000 for tearing down old buildings, 
excavating, architects and engineers’ fees, 
machinery and equipments. 

The Engineers’ Club will have a front- 
age of fifty feet and a depth of 100 feet, 
the front to be on Fortieth street and 
Bryant Park. There will be kitchen ac- 
commodations, dining room and sleeping 
room accommodations for the members. 
In addition to this, there will be a large 
billiard room, general reception room and 
meeting room, and library. There will 
also be telephone booths, storerooms, wine 
cellar, stewards’ rooms and café. 


The Underground Electric Railways 
Company of London. 

In a circular dated London, April 5, 
Mr. Charles T. Yerkes, president of the 
Underground Electric Railways Com- 
pany of London, Limited, says that the 
engine-room and switchboard galleries in 
the power-house at Lots road and Chelsea 
creck are entirely finished. The cranes 
working over the engine room are up and 
doing the work of installing the machin- 
ery. The condensers and air and circulat- 
ing pumps are being put in very rapidly. 
The switchboard is about three-quarters 
finished. The foundations are entirely 
completed and waiting for the turbo-gen- 
erators. All the steel frame is finished, 
and the brickwork will be finished in 
about one weck. 

In the boiler room the first group of 
eight boilers is installed. Work on other 
groups is in progress. All of the chimneys 
are entirely finished. The coal bunkers 
are well on to completion. The outside 
coal-handling plant is now being erected, 
and the large basin and gates are under 
way and will be finished in June. The 
oil-cooling plant is about finished. There 
are now at work on this building between 
900 and 1,000 men. 
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Concerning the three-phase transmis- 
sion line to Earl’s Court, all of the ducts 
and manholes are completed, and the 
cables are being drawn in and will be fin- 
ished in May. 

The contractors have finished the sub- 
station buildings at Whitechapel, Putney, 
Hounslow and Sudbury, and machinery is 
now being delivered for the first two 
named. The buildings at Mill Hill Park 
and Ravenscourt Park will be finished 
shortly, as well as Earls Court. The 
South Kensington station will be finished 
in June, and the remaining three in Sep- 
tember. 

Respecting the district railway equip- 
ment, practically all of the work is com- 
pleted west of Turnham Green Junction. 
Between the latter place and Studland 
Road: Junction the work is almost finished. 
The Putney Bridge line is finished, except 
for the cables, and the work of drawing 
these into the ducts has been commenced. 
On account of the rearrangement of the 
line between West Kensington and Ham- 
mersmith, in order to allow the Piccadilly 
& Brompton line to reach Hammersmith, 
a good deal of electrical work remains to 
be done in that section. From West 
Kensington to Charing Cross tthe only 
work that remains to be completed is the 
drawing in of the cables. The ducts are 
completed under all platforms as far east 
as Aldgate. Conductor rails are prac- 
tically distributed to Bow, and a good 
deal of work has been done toward placing 
them on insulators between Charing Cross 
and Bow. The automatic signal system 
is well in hand over the entire district rail- 
way. The grading for the new depot and 
car-sheds at Mill Hill Park is being taken 
care of at the rate of 6,000 vards a week, 
and the foundations for the buildings have 
been commenced. 

Regarding the tunnels, the whole of the 
tunneling on the Baker Street & Waterloo 
Railway has been completed between Baker 
street and Waterloo station. The exten- 
sions to “Elephant & Castle” and also to 
Paddington are progressing rapidly. The 
lift shafts are all sunk, as well as the 
stair shafts, and stations are now being 
built at different sites on the street fronts. 
The Charing Cross, Euston & Hampstead 
Railway is progressing rapidly. Forty per 
cent of the single-running tunnels is com- 
pleted, thirty per cent of tthe station tun- 
nels, and fifty per cent of the lift shafts. 
Of the single-running tunnels of the Great 
Northern, Piccadilly & Brompton Rail- 
way, sixty per cent has been completed, 
fifty per cent of the single station tun- 
nels, sixty-five per cent of the lift shafts, 
and ten per cent of the stair shafts. 
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Electrical Patents. 


Mr. Walter A. Hall, of Lynn, Mass., 
has assigned to the General Electric Com- 
pany, a corporation of New York, a patent 
recently obtained by him on a trans- 
former. In building up the core of the 
transformer two different sizes of sheet- 
iron lamine are used. Each complete 
lamina is composed of two pieces, a main 
U-shaped piece and a rectangular end- 
piece. The width of each leg of the large 
U-shaped piece is the same as that of 
the winding-space between them, and the 
length of the space is preferably twice its 
width. One leg is full length, the other 
only as long as the winding-space. The 
width of the lower integral end and of 
the separate upper end-piece is equal to 
the width of one leg. The length of the 
end-piece is equal to the width of one leg 


PPLE LALAR 
. Tala Lhd 44 $°S 418 tj gem 
<P> 


ania. 


« 
p fA 
fA 


` 


([Likgdhihtiidihdidihiddidl ssi 


s. 
Í 
(ALLA AAA dh hidiiithlda 


N MER 
NS somesves?: ` 
N “ISAR AANANAAANAAAANRAAARAARRARARAANS 


Cross-SECTION OF THE TRANSFORMER CASING, 
SHowrnc CORE AND Cot. IN ELEVATION. 


plus the width of the winding-space. The 
small U-shaped pieces have legs whose 
width is one-half that of the legs of the 
larger pieces. The integral end and the 
end-piece are both of the same width as 
the legs. The total length of the smaller 
lamina is less than that of the larger one 
by an amount equal to the width of the 
end. The winding-space is of the same 
dimensions as the winding-space of the 
larger lamine. The larger lamine after 
suitable treatment are laid together co- 
incidently until the cross-section of each 
leg is square. The mass is then pressed 
in a powerful hydraulic or other press 
and is then clamped in any suitable man- 
ner to retain it in shape. The smaller 
laminz are laid up until the thickness 
of the legs is the same as that of the legs 
of the larger lamine. To form the core 
of the transformer, two bundles of the 
larger lamine are placed edge to edge in 
the same plane, and two bundles of the 
smaller lamin are placed at right angles 
to the bundles of the larger laminz, one 
edge of each bundle of the smaller lamin 
abutting against the meeting edges of the 
bundles of the larger laminæ and the 
bottoms of the winding-spaced being all 
in the same plane. The core thus formed 
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has a central leg cruciform in cross-sec- 
tion, two opposite legs square in cross- 
section, and two opposite legs rectangular 
in cross-section. The coil is preferably 
composed of two portions; an inner 
octagonal portion, composed of one or 
more secondary windings, and an enclos- 
ing primary winding, and an outer por- 
tion, consisting of a primary winding, 
surrounded by one or more secondary 
windings, all wound in substantially 
square form with rounded corners of large 
radius. The inner portion fits closely 
upon the cruciform central leg of the core, 
leaving triangular ventilating or oil-cir- 
culating spaces at the corners, and the 
combined thickness of the two portions 
just fills the winding-spaces, leaving 
crescent-shaped ventilating or air-circulat- 
ing spaces between the rounded corners 
and the flat sides of the inner portion. 
The several windings are fully insulated 
from each other and from the core. The 
secondary windings are all connected, so 
as to form one winding, and the two 
primary windings are also connected. 
After the coil has been slipped over the 
central leg of the core, and seated on the 
bottom of the winding-space in each 
branch of the core, the end-irons are 
placed in position, and the core and coil 
are assembled in a box or casing which 
is filled with oil. In order to secure them 
in place, the box has internal lugs on its 
sides, between which the ends of the core 
branches are received. Wooden wedges 
are driven in between the lugs and the core 
to fasten the latter securely. On the bot- 
tom of the box are lugs preferably tapered, 
to compress the laminæ as the bottom 
edges of the core enter between the lugs. 
The cover has lugs, similar to those on 
the bottom of the box, and when the cover 
is drawn down by suitable fastening de- 
vices, the lugs clamp the core at the top. 

A detector for electrical disturbances 
has been patented by Jagadis Chunder 
Bose, of Calcutta, India, who has as- 
signed a one-half interest in the patent 
to Sara C. Bull, of Cambridge, Mass. The 
object of the invention is to improve the 
sensitiveness and quickness of response 
of detectors and coherers for the recep- 
tion of electrical disturbances, Hertzian 
waves, light-waves, etc., and according to 
the present invention it is effected by sub- 
jecting the sensitive substance of a co- 
herer or detector to certain methods, in- 
fluences or agencies which will have the 
effect of removing this distortion, thus 
hastening the recovery of the substance. 
For instance, the sensitive substance may 
be subjected to torsional distortion by 
imparting to the tube or medium contain- 
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ing or carrying the sensitive substance 
either a one-directioned or an oscillatory 
or vibratory twist. In order that this 
may be conveniently accomplished the sub- 
stance is placed in an elastic tube or 
medium, which has the effect of facilitat- 
ing the action of the twist upon the sub- 
stance and of ensuring quick recovery, 
or with the same object in view, the mass 
forming the receiver may be subjected to 
certain forces, physical surroundings, and 
conditions suitably adjusted and applied, 
whereby the mass becomes more responsive 
to electric disturbances, including Hertzi- 
an waves or other forms of radiance. The 


facility of response may also be increased 
by allowing various agencies to produce 
a tendency toward distortion on the verge 
of signaling or reception of the radiation, 
itself precipitating the 


the radiation 


View oF INSTRUMENT FOR DETECTING ELECT- 
RICAL DISTURBANCES, CONNECTED UP IN AN 
ELECTRIC CIRCUIT WITH A GALVANOMETER. 


change. It is also possible to dispense 
with the mechanical means for producing 
recovery of the coherer or detector by 
using sensitive substances in which the 
recovery is automatic. Mr. Bose has dis- 
covered that certain substances possess 
the property of self-recovery; namely, 
those which give a characteristic curve rep- 
resenting relative resistances. Of the sub- 
stances which give a characteristic curve 
some have the property of presenting a 
decreasing resistance to the passage of the 
electric current with an increasing im- 
pressed electromotive force, while others 
have the opposite property; namely, that 
of presenting an increased resistance as 
the impressed force increases. An ex- 
ample of such substances includes galena, 
tellurium, magnesium, lead, tin, potassi- 
um, allotropic silver. Chromium, man- 
ganese or zirconium may also be used as 
the sensitive agents in coherers or de- 
tectors. Ammonia-vapor or carbonic gas 
may be used in small proportions to stimu- 
late the action of the sensitive agent and 
in large proportions to depress it. A 
novel apparatus is also provided for use 
in detecting light-waves, Hertzian waves 
and other radiations. This apparatus may 
be regarded as an artificial retina. In 
this apparatus a sensitive substance hav- 
ing a characteristic curve is employed, 


Digitized by Google 


670 


Reviews of 


An Iron-Wire Rheostat. 

The iron-wire rheostat described in this 
article was designed by M. Weber, engi- 
neer of the Nancy (France) central sta- 
tion. M. F. Loppé gives the details of 
construction and some data showing its 
performance. The rheostat was designed 
to test a 1,000-kilowatt 500-volt generator. 
It consists of six coils of iron wire three 
millimetres in diameter, the spiral being 
six centimetres in diameter. These are 
immersed in a pine box containing water, 
and between the individual coils wooden 
partitions are slipped. The wires are con- 
nected to two copper rods by long iron 
bolts projecting into the water, the cop- 
per being held above the level of the water. 
Water is run through the rheostat during 
use. No electrolytic action takes place. 
This rheostat has absorbed 1,660 amperes 
at 500 volts, this being 276.67 amperes 
per coil. A suitable density of current 
in the wires may be determined by the 
formula: I= k2d >, in which & has 
the value 53.2. The rate of flow of water 
is two metres per second. The tempera- 
ture rise was sixty degrees.—Translated 
and abstracted from L’Industrie Elec- 
trique (Paris), April 10. 

a 
A New Mineral from Ceylon. 

Sir William Ramsay has secured five 
hundredweight of a mineral found in 
Ceylon, and which he supposed contained 
uranium. This he is having analyzed, 
and is studying in order to determine the 
constituents. When heated alone it gives 
off 3.5 cubic centimetres of helium per 
gramme. When fused with hydrogen 
potassium sulphate, the amount is in- 
creased to 9.5 cubic centimetres. From 
this source he has already stored about 
twelve cubic feet of pure helium. The 
mineral contains but eight to twelve per 
cent of uranium—much less than was ex- 
pected. The other main constituent was 
believed to be zirconium, but the density 
of the mineral rendered this improbable. 
There is less than one per cent of thorium, 
nor does the mineral contain an eppreci- 
able amount of cerium, lanthanum and 
didymium. Fractionation shows that the 
oxalate precipitate gives equivalents be- 
tween 25 to 44.7. By far the major part 
of the material has the last-mentioned 
equivalent. This would indicate the pres- 
ence of a tetrad element with an equiva- 
Jent approaching 44.7, and for this there 
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is a gap in the periodic table between 
cerium and thorium. One at least of the 
elements present would probably have an 
atomic weight of about 177, preceding 
tantalum in the horizontal row of the 
periodic table. The author is at present 
mapping out the spectrum of these new 
bodies. There is a small trace of radium 
present, due to the disintegration of the 
uranium. The radioactivity due to this 
source is certainly not five per cent of the 
total—Abstracted from Nature (Lon- 
don), April 7. 


Measurement of the Resistance of Insulators 
During Operation. 


A method is here described by M. L. 
Pilher for examining electric railway in- 
sulators during the running of trains, thus 
enabling all the time of shutdown to be 
given to making repairs. This system 
is only applicable where there are two 
insulating parts separated by a conductor. 
This is usually the case with third-rail 
insulators, which rest on an iron shoe on 
the crosstie. For making a test, a high- 
resistance voltmeter (the resistance being 
known) is all that is required. A meas- 
urement is first made of the voltage be- 
tween the conducting rail and the return 
rail. This is designated as E. Then 
measure the fall of potential from the con- 
ducting rail to the insulator base. Cal! 
this D. Then measure the fall of poten- 
tial between the shoe and the running rail, 
designating this as d. The following 
equations then hold: 


GR 
Gr R (1) 

Gtr t 

GR 
iMate j 
Gr R (2) 

G4+rt 


in which G is the voltmeter resistance, R 
the resistance of the insulator, k a con- 
stant, and r the supplementary resistance, 
usually that of the tie. Solving these 
equations, the following expression gives 
the resistance of the insulator: 


R=Ggto Ot 


In this work it is not necessary to have 
a carefully calibrated voltmeter, although 
it is essential that the scale deflection 
should be proportional to the applied 
voltage. By simplifying the formula in 
the following way a mental calculation of 


any set of readings is easily made, and 
the insulation resistance estimated. 


E—D 
R = G ( —1} 


For this work a voltmeter having a scale 
reading of 600 volts, with an internal re- 
sistance of 120,000 ohms, permits resist- 
ances of fifty megohms to be measured, 
with an error of about two per cent.— 
Translated and abstracted from L’Blec- 
tricien (Paris), Apri 9. 
a 
Design of Small Dynamos. 

Mr. J. W. Burleigh is of the opinion 
that the design of small dynamos has not 
received the attention of technical jour- 
nals which it- justly deserves. Formulæ 
for various details of machines have ap- 
peared from time to time, but it rarely 
happens that a specific output is chosen, 
and that the principal calculations for the 
electrical details are given in concise form. 
It is important that motors having the 
same output, but for different voltages, 
should be constructed with similar car- 
casses. Usually this can be done with 
voltages of 110, 220 and 440, the windings 
in each case being varied to suit each 
voltage. For machines not exceeding ten 
kilowatts, the author believes the two- 
pole type is the best. He designs a set 
of 2.4-kilowatt dynamos to run at a speed 
of 1,200 revolutions per minute, suitable 
for the three voltages mentioned. He 
gives a number of short cuts in design, 
and a complete table of data for the three 
machines.—A bstracted from the Electrical 
Review (London), April 8. 

a 
Disruptive Discharges at Very High 
Voltages. 

La Compagnie de l'Industrie Electrique 
has recently constructed three continuous- 
current generators of the Thury type, 
which are each capable of generating 25,- 
000 volts. M. J. de Kowalski has had 
the privilege of using these three machines 
connected in series, to study high-tension 
direct-current discharges. As these ma- 
chines are capable of delivering one am- 
pere, ordinary electromagnetic instruments 
were used for making measurements. The 
three were connected in series, and, 
through a very high resistance, to a dis- 
charge gap. In parallel with the gap a 
large condenser was connected, which pre- 
served a constant potential at the gap dur- 
ing discharge. Two types of discharge were 
observed—disruptive and the arc. In order 
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that an arc may persist, the resistance in 
series must not exceed a certain value. 
For a given spark distance and fixed po- 
tential, the resistance must be greater as 
the capacity of the condensers decreases, 
for sparking to take place. The discharge 
takes place between a sphere twenty milli- 
metres in diameter and a plate 158 milli- 
metres in diameter, both made of brass. 
Tables of results are given, which show 
that the ratio of the voltage to the gap 
across which sparking would take place 
decreases as the voltage and the gap in- 
crease. Experiments were also made with 
arcs playing between two brass rods. This 
arc had a small current density, and has 
the same general characteristic as the al- 
ternating-current arcs. There is a stable 
and an unstable zone. In the stable zone 
the ratio between the length of the arc 
and the fall of the potential and the in- 
tensity of the current seems to be a linear 
function. The limiting length of the sta- 
ble arc depends upon the intensity of the 
current and the difference of potential at 
the terminals of the machine. In the un- 
stable zone the arc has an unsymmetrical 
aspect. It is nearly fixed at the cathode, 
but it travels rapidly over the surface of 
the anode—Translated and abstracted 
from BL Eclairage Electrique (Paris), 
April 9. 
a 

The Adaptability of Electric Driving. 

This gives an abstract of a paper writ- 
ten by Mr. B. Longbottom, and read be- 
fore the Manchester Association of Engi- 
neers (England). The author compares 
mechanical driving by means of line shafts 
driven by gas or steam engines, with elec- 
tric driving by individual or group mo- 
tors. From many tests, he finds that the 
loss in the mechanical system is, on an 
average, forty-five per cent of the full 
load of the engine. Considering an elec- 
trical system requiring 100 horse-power 
at three-quarters load, he assumes an effi- 
ciency of eighty-two per cent at the en- 
 gine-room switchboard. The loss is two 
per cent at three-quarters load in the 
cables, making the efficiency to the motors 
eighty per cent. The motors most suit- 
able for this work would be five and ten- 
horse-power machines, the average being 
seven and one-half horse-power. At three- 
quarters load, the efficiency of such a unit 
would be eighty-three per cent, giving a 
total efficiency at the motor pulleys of 
66.5 per cent. Where individual driving 
is resorted to, there is a slight further 
loss, due to the belt or gear. For a motor 
driving a group of machines, the loss in 
the short line shaft must be allowed for. 
He assumes that one-third of the machines 


ELECTRICAL REVIEW 


in this plant will be used for group-driv- 
ing, and he allows a loss of twenty per 
cent in the shaft and belts. This gives 
an efficiency of sixty per cent for the 
electrical distribution, and fifty-five per 
cent for the mechanical. Assuming this 
plant to be working at full load, due to 
added machinery, the efficiency would be 
fifty-seven per cent; but the added shaft- 
ing will reduce the efficiency at three- 
quarters load to forty-three per cent, and 
to ten per cent at half load. Under simi- 
lar conditions, the electric drive would 
give eighty-two, eighty and seventy-five per 
cent efficiencies for full, three-quarters and 
one-half load, respectively. So far no al- 
lowance has been made for the reduction 
in loss due to shutting down unloaded 
motors, which would considerably improve 
the efficiency of the electrical system. In 
another case, assuming the full load to be 
400 horse-power, he shows that if elec- 
trical distribution be used in place of 
steam, the decrease in power required will 
be twelve, nineteen and twenty-nine per 
cent at full, three-quarters and one-half 
loads, respectively. The author then con- 
siders the proper grouping of machines, 
and the selection of suitable driving mo- 
tora. Too many machines should not be 
driven by the one motor, and it should be 
seen to that they are not spread over a 
large area. Another advantage of the elec- 
trical system lies in the fact that, due to 
specialization, it becomes advantageous to 
group certain machines in different parts 


' of the main shop, or even in separate 


rooms. This is easily done, as the location 
of one group of machines does not in any 
way affect the position of another. The 
machinery may then be grouped so as to 
obtain the greatest output, at the same 
time without increasing the cost of trans- 
mission. Other advantages of this system 
are the ease with which portable tools 
may be driven, and with which the plant 
may be enlarged.—Abstracted from the 
Electrician (London), April 8. 
oa ge es 


BOOK REVIEWS. 


“La Télégraphie Sans Fils.” André Broca. 
Paris. Librairie Gauthier-Villars. Paper. 235 
pages. 4% by 714 inches. 652 figures. Sup- 
plied by the ELECTRICAL REVIEW at $1.25. 

In the 228 pages of this book the stu- 
dent of the art of “wireless” will find a 


good deal of interesting matter couched 


in language that sustains the reputation 


of French scientific writers for clearness. 
While the book is hardly broad enough in 
scope to be recommended as a general 
treatise, the author’s ingenious use of me- 
chanical analogies in his explanations of 
phenomena, the chapters on wave propa- 
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gation and the part played by vertical 
wires, and the speculative chapter on the 
advantages and disadvantages of space 
telegraphy as compared with older meth- 
ods, are noteworthy. The theory of the 
action of the coherer in several of its 
practical forms, and a discussion of the 
Rutherford magnetic hysteresis detector, 
occupy the greater part of the chapter on 
receiving devices. In addition to the above 
features, the illustrations, a good index in 
the form of chapter headings and subhead- 
ings, and the interesting personal views 
of the author help to make the book in 
its present edition a real contribution to 
the literature of wireless telegraphy. 
“Essais Industriels des Machines Elec- 
triques et des Groupes Electrogénes.” F. 
Loppé. Paris. Gauthier-Villars, Imprimeur- 
Librarie. Paper. 284 pages. 6% by 10 


inches. 129 figures. Supplied by the ELEC- 
TRICAL REVIEW at $2. 


This book has resulted from the author’s 
work at the Ecole supericure d’Electricité 
de Paris. It discusses the object of the 
various tests which are made on electrical 
machines, the proper methods of conduct- 
ing these tests, and the arrangements in 
loading down. motors and generators. No 
descriptions of instruments are given, ex- 
cept when something special is required, 
in which case details are included. The 
subjects considered are the organization 
tests, general methods of testing, tests of 
continuous-current machines, tests of al- 
ternating-current machines and teste of 
generating groups. Under each subject 
the various tests applicable to that type of 
machine are given in detail. The book 
includes a number of useful physical tables 
and a set of model data sheets showing 
suitable arrangements for keeping records. 

“Electricity and Matter.” J. J. Thomson. 
New York. Charles Scribner’s Sons. Cloth. 


162 pages. 5% by 8 inches. 17 diagrams. 
Supplied by the ELECTRICAL REVIEW at $1.25. 


This book is the outcome of the Silli- 
man memorial lectures which were de- 
livered by Dr. Thomson at Yale Univer- 
sity in May, 1903. The author discusses 
the bearing of the recent advances in 
electrical science on our views of the con- 
stitution of matter and the nature of elec- 
tricity. In treating the subject, he starts 
at the bottom and builds up our conception 
of the electric field as represented by Fara- 
day’s lines of force. Chapter two, on elec- 
trical and bound mass, considers the con- 
nection between the momentum in an elec- 
tric field and lines of force. Chapter 
three deals with the effects due to accelera- 
tion of the Faraday lines of force, this 
taking wp Roentgen rays and light. Chap- 
ters four and five, upon the atomic struc- 
ture of electricity and the constitution of 
the atom, explain the new ideas resulting 
from the discovery of the corpuscle. In 
the last chapter, radioactivity and radio- 
active substances are discussed. The book 
is written in a rather popular style, mathe- 
matical demonstrations being avoided 
wherever possible. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Push-Button Telephones. 

The Anders Push-Button Telephone 
Company, 136 Liberty street, New York 
city, is the legally authorized name of 
the company succeeding the American 


2 is the transmitter-base, switch, etc.; 
3 is the receiver cap; 4, diaphragm; 5, 
receiver base, etc.; 6, button-cap; 7, but- 
ton. Fig. 2 shows the front and back 
views of the jack and plug switch blocks 


Fic. 1.—CoMPLETE PusH-BUTTON TELEPHONE DISSECTED. 


Push-Button Telephone Company. On 
and after May 7, 1904, the company will 
adopt the new name. 

The accompanying illustrations show in 
detail the Anders push-button telephone. 
Fig. 1 shows the complete instrument, 
the transmitter and receiver being dis- 


Fic. 2.—Jack AND PLUG SwITCH-BLOCKS. 


sected, showing the parts in condition for 
assembly. Referring to the numerals des- 
ignated on Fig. 1, 1 is the fibre plate 
for the wires to pass through before con- 
necting to the telephone, this also forming 
the protection of the button, switch, ete. ; 


for intercommunicating systems. Fig. 3 
shows the complete fourteen-point inter- 
communicating desk-stand. , 
The transmitter movement is of the 
solid-back type, with self-contained granu- 
lar carbon and electrode-holder of the 
button type, having a metal diaphragm se- 
cured to the front of the electrode button. 
The granules are of hard, polished carbon, 
and will not pack or deteriorate after long 
terms of use. Diaphragm and carbon 


granules are carefully selected, to mutu- 


ally combine to form a transmitter of the 
greatest efficiency, combining simplicity, 
durability, ease of access for the purpose 
of inspection or repairs, and working up 
of details. The base of the transmitter 
is fitted with an automatic switch, which 
is provided with pin-point springs. 

In the hard rubber composition base are 
cast metal lugs fitted with machine screws 
and washers threaded into the lugs for 
the receiver and transmitter cord, switch 
and spring connections, and also for the 
bell line and battery connections, the base 
being formed and cast in a steel die the 
same as the receiver. On the face of the 
transmitter base is a nickel-finish metal 
plate with two ear lugs to engage in the 
grooved metal ring which is cast over the 
receiver cap which holds the receiver in 
place when it is not in use. The placing 
of the receiver in the ear lugs engages 
the lever of the automatic switch, which, 
in turn, changes the circuit springs on the 
back of the transmitter base, cutting out 
the transmitting and receiving circuits 
and cutting in the single bell circuit. 
There is a small fibre dise fitted in the 
back of each transmitter base, the disc 


having a number of holes punched through 
to correspond with the lugs in the base, to 
which the various wires are to be con- 
nected. 

The dimensions of the complete tele- 
phone overall, consisting of transmitter, 
receiver and connecting lugs, are: diame- 
ter, three and one-half inches; depth, two 
and one-quarter inches; depth of tele- 
phone overall, mounted on intercommuni- 
cating switch block of the wall type, three 
and one-quarter inches. The telephones 
are wired and fitted for straight-line in- 
tercommunicating switchboard or return- 
call annunciator central station and se- 
lective-ringing common-battery systems. 

Stock switch blocks for use in connec- 
tion with the telephones of the intercom- 
municating type are of the improved jack 
and plug type. The springs used in the 
jack connections are made of the best 
phosphor-bronze. The angles are turned, 
and when the plug is inserted in any of 
the jacks the tip engages the tongue of 


Fic. 3.—FourTEEN-PoInt INTERCOMMUNICAT- 
ING DESK-STAND. 


the jack spring, which has a double spring 
bearing. The switch blocks are finished 
and carried in stock in mahogany and oak. 
Other finishes can be fitted when desired. 

The switch blocks are made in one solid 
piece, of thoroughly seasoned wood, and 
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of substantial construction, and will not 
warp. The diameter is five and seven- 
eighths inches; depth, seven-eighths of 
an inch. They are fitted with from five 
to eighteen jack connections. The plug 
is suspended from the block by a silken 
cord, there being no electrical conductor 
in this cord. It is merely attached to the 
plug to allow it to be suspended from the 
block when not in use. 


pbb 
The “ Metaphone.”’ 

The accompanying illustrations show 

several forms of a new type of intercom- 

municating telephone manufactured by 


‘* METAPHONE” CONNECTED WITH ALARM BELL. 


the Electric Utilities Company, Fuller 
Building, Twenty-third street and Broad- 
way, New York city. The “Metaphone” 


` . 
bore 


—_ agi 


shots: 


is primarily a telephone ready for attach- 
ment to any electric bell installation, and 
is designed particularly for use in houses, 
apartments, clubs, offices, hotels, factories, 
ships, ete. The apparatus consists of a 


thal) 
‘t METAPHONE” INTERCOMMUNICATIN 


ELECTRICAL REVIEW 


transmitter and receiver mounted on op- 
posite ends of a short metal handle, the 
wires leading out from the transmitter 
end. One instrument, the push-button 


PusH-BuTTON AND ‘‘ METAPHONE.” 


“Metaphone,” is to be attached to any 
push-button at one end of a circuit. An- 
other, designated as the bell ““Metaphone,” 
is to be attached to the bell or bell and 
annunciator combined at the other end of 
the cireuit. No alteration is required to 
the push-button, bell or annunciator. 

The “Metaphone” intercommunicating 
sets permit a number of stations to be so 
connected that from any one station 
direct telephonic connection can be auto- 
matically established with any other 


sine Siete: 2 AER: 
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station, without the necessity of a central 
switchboard or switchboard operator. The 
connection is made by taking the “Meta- 
phone” from the hook of the wall set 
and depressing the button of the desired 
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station. The call is made by several de- 
pressions of the calling button, which pro- 
duces a sharp knocking sound in the 
“Metaphone” to which connection has 
been made. Conversation takes place by 
putting the receiver end of the “Meta- 
phone” to the ear and talking past (not 
into) the transmitter, which is the end 
from which the wires lead. The connec- 
tion with the distant station is auto- 
matically broken at the end of the con- 
versation by replacing the ““Metaphone” on 
the hook. If, after talking to one station, 
it is desired to talk to another, the button 


‘* METAPHONE” INTERCOMMUNICATING 
WALL Set. 


of the desired station is depressed, which 
makes the connection, and, at the same 
time, automatically disconnects the station 
previously connected. Only one battery 
is used, making the installation very 
simple and the battery maintenance slight. 


The most satisfactory way in which to 
make comparison of the relative cost of 
various kinds of power is by the cost 
per horse-power per month. Steam, elec- 
tricity and water power are the three 
kinds most generally in use in the mining 
regions of the West. In some districts 
there is also power derived from gas, 
gasoline, distillate and other types of en- 
gines. No comparison of ithe relative cost 
of water, steam and electric power can be 
given without a complete knowledge of 
conditions obtaining at the place where 
the power is to be employed. 
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A New Fibre Lamp Shade. 
The accompanying illustration shows 
the new “Fiberlite’ shade and holder 
manufactured by the Applied Device Com- 
pany, of Springfield, Mass. The holder 
is made of heavy wire, all in one piece, 


New FIBRE LAMP SHADE. 


and clamps to the socket with a catch simi- 
lar to a guard. There are no screws used. 
The holder fastens to the inside of the 
shade, and any attempt to pull it off causes 
the holder to cling more tightly to the 
shade. . 

The shade is made from a fibre similar 
to that used for the lining of incandes- 
cent lamp sockets. This is mottled green on 
the outside, and pearl gray on the inside. 
The fibre is of the same weight as alumi- 
num, and is similar in appearance. It ia 
finished under pressure, which gives it a 
glossy surface and makes it a good reflec- 
tor of light. While it is so tough that 
the edges will not break, it is springy and 
will not crush out of shape. 


Electricians’ Tool Chests. 
The accompanying illustration shows 
the electricians’ tool chest manufactured 
by William Vanderman, of the Vander- 
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ELECTRICIANS’ Too. CHEST. 


man Plumbing and Heating Company, 
Willimantic, Ct. These patented steel tool 
chests are made from one-sixteenth-inch 
cold-rolled sheet steel with malleable iron 
corner pieces and hardwood braces. ‘They 
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are fitted with heavy wrought-iron hinges 
and hasp, and the cover is so arranged 
as to be held open by a support from the 
back of the chest. Each chest is furnished 
with a first-class brass lock and two keys, 
and bolts to screw down the cover at the 
front corners. The chests are painted, well 
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of a smali switch. The bridge wire is 
laid on an engine-divided scale which is 
direct-reading in ohms, and is only multi- 
plied by the bridge ratio to give the actual 
values of unknown resistance. A telephone 
is used as an indicator instead of a gal- 
vanometer, and a finger held in the hand 
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UNIVERSAL OHMMETER AND FARADMETER. 
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proportioned and ornamental in design. 
They are made in six styles, and four sizes 


to each style. 


The Willyoung Universal Ohmmeter 
and Faradmeter. 

The accompanying illustration shows a 
new model of this well-known instrument. 
The present apparatus has been upon the 
market for about a year, and has already 
found extensive use among telephone and 
electric light men, in shops and in scien- 
tific laboratories. A general view of the 
instrument is given in Figs. 1 and 2. The 
apparatus is a simple application of the 
Wheatstone bridge principle, and has had 
a number of predecessors of various makes. 
The Willyoung instrument, however, is 


is applied to the ohmmeter wire and 
touched from point to point until no click 
is heard in the receiver. For non-induc- 
tive resistances, and also for electrolytic 
resistances, throwing a switch substitutes 
a small induction coil, concealed in the 
bottom of the instrument, for the battery. 

To measure electrostatic capacity, the 
double switch at the right of the instru- 
ment is thrown from “Res” to “Cap.” 
This inserts a one-tenth microfarad stand- 
ard, and the instrument is again direct- 
reading, as before, in microfarads. Be- 
sides resistances, electrostatic capacity, 
electrolytic resistance, etc., the instrument 
is arranged to make fault and location 
tests by any of the regular loop methods. 
Posts are provided for the use of an out- 


OHMMETER AND FARADMETER CONNECTIONS. 


claimed by the manufacturer to possess 
certain features of detail which make it 
a distinct departure from anything which 
has heretofore been made. 

There is a slide wire in four sections, 
each ten inches long, or forty inches in 
all. There are ratio coils of 1, 10, 100 and 
1,000, any one of which is set by the use 


side battery, if desired. The telephone 
may be instantly disconnected, and any de- 
sired galvanometer substituted for it. In- 
stead of using either battery or induction 
coil, a straight alternating current may 
be used by connection to the posts pro- 
vided. 

Besides the direct-reading scale, which 
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is pr inted just underneath each wire, there 
is also a uniformly divided scale of 1,000 
parts, which lies just above the wire. 

The weight of the instrument is about 
seven pounds; and its dimensions are six- 
teen and three-quarters inches by five 
inches by four and one-half inches overall. 
The same apparatus, but without the por- 
tion required for capacity measurements, 
is sold as a universal ohmmeter. This in- 
strument weighs about five pounds and 
measures fourteen and three-quarters 
inches by five inches by four and one- 
half inches overall. 

The Willyoung & Gibson Company, 40 
West Thirteenth street, New York city, 


is the manufacturer of this apparatus. 
m 


Blue-Printing Outfits. 

The electric blue-printing outfits shown 
in the accompanying illustrations show 
the more recent developments in this 
class of apparatus manufactured by the 
General Electric Company, Schenectady, 
N. Y. These outfits are designed for the 
making of blue-prints by means of arc 
lamps, and are capable of making two 
prints forty-eight by thirty-six inches or 
a larger number of small prints at one 
time. The frames are cylindrical in 
shape. The sides of the frames are made 
of curved plate-glass, against which the 
tracings and blue-prints are placed; can- 
vas curtains, operated by foot levers, hold 
them in position. This arrangement 
holds the tracings firmly against the glass, 
ensuring good contact between the tracing 
and blue-print. The electric current is 
thrown on automatically by the foot lever, 
thus avoiding excessive waste. 

The frame is light, strong and durable, 
being constructed of angle iron and sheet 
steel; its light weight renders it practic- 
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vertically across the glass to hold the trac- 
ings, it is possible to make as many as blue-printing department, 
thirty-two eight by ten and one-half inches 
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General Electric Company, in its own 
during the 
month of January, 1904, obtained with- 
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ELECTRICAL BLUE-PRINTING OUTFIT OPERATED WITH ARC LAMPS. 


prints at one time. This attachment ob- 
viates the necessity of removing the trac- 
ings until all the desired prints have been 
made. These outfits can be used on either 
direct or alternating-current circuits, 
using in either case the company’s enclosed 
arc lamps with clear globes. Exposures 
are governed entirely by the condition of 
the tracing and the grade of blue-print 


METHOD OF SETTING UP A SERIES OF ELECTRICAL BLUE-PRINTING OUTFITS. 


ally easy to move from one place to an- 
other as the occasion demands. By plac- 
ing thin metal bands horizontally and 


paper employed, the average print, how- 
ever, is obtained in from one and one-half 
to three minutes. It is stated that the 


out the aid of solar light 110,000 prints 
from an equipment of twelve frames. 


Electrical Opportunities in Paraguay. 
United States Consul J. N. Ruffin re- 
ports that an electric lighting plant has 
been established at Asuncion, Paraguay. 
If this enterprise is successful, it will be 
extended to supply motive power for driv- 
ing electric fans and for other purposes. 
The consul has had many enquiries for 
catalogues and trade literature of elec- 
trical apparatus. Such literature should 
be accompanied with export prices, and 
should be written in Spanish. 
= 
The Use of Radium in Hospitals. 
The annual report of the London Hos- 
pital for Diseases of the Skin shows that 
recent electrical discoveries are being used 
successfully in the treatment of skin dis- 
eases. The hospital is equipped with 
Finsen lamps, X-ray and high-frequency 
apparatus, and a quantity of radium. 
This department is in charge of Dr. T. J. 
P. Hartigan, who reports that the result 
of the greater number of the 144 cases 
subjected to the effects of radium exceeded 
expectations. Two cases of rodent cancer 
were practically cured. 
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The Dale Wireless Cluster. 

The accompanying illustration shows 
the Dale wireless cluster for multiple or 
series connection. This device has sev- 
eral features of importance, as follows: it 
has the appearance of a ‘fixture, at the 
same time having no sockets and employ- 
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Farmers’ Telephone Service. 
The Federal Telephone Company, with 
general offices in the Bissel Block, Pitts- 
burg, Pa., is announcing the following an- 
nual rates on four-party lines to farmers 
who own or will purchase and maintain 
their own telephones, and own or will 


THE DALE WIRELESS CLUSTER. 


ing no wiring; there is about seventy- 
five per cent fewer screws used with this 
cluster, and this eliminates the possi- 
bility of loose contacts. A pendant switch 
may be attached to this cluster by the most 
inexperienced person, and it requires a 
shade but fourteen inches in diameter to 
fully cover the lamps. ‘This cluster was 
patented April 14, 1904, and the manu- 
facturer states represents the acme of 
electrical and mechanical construction. 
The company has prepared a booklet de- 
scribing in detail and illustrating in vari- 
ous ways this wireless cluster for differ- 
ent applications. The Dale Company is 
located at Ninth avenue, Thirteenth and 
Hudson streets, New York city. 
Se eae 
The Annual Meeting of the Joseph 
Dixon Crucible Company. 

The annual meeting of the stockholders 
of the Joseph Dixon Crucible Company 
was held at the company’s main office, 
Jersey City, N. J., on April 18. Out of 
a possible vote of 7,345 shares, there were 
7,126 shares voted for the reelection of 
the old board, consisting of Edward F. C. 
Young, John A. Walker, William Mur- 


ray, George T. Smith, Edward L. Young, 
George E. Long and Joseph D. Bedle. 
President E. F. C. Young, Vice-president 
and Treasurer John A. Walker, Secretary 
George E. Long were reelected by the di- 
rectors. Judge Joseph D. Bedle was also 
reelected as counsel. 


build a pole line and string iron or copper 
metallic circuits to the point on existing 
Federal pole lines where connections can 
be made with Federal metallic circuits 
which will be strung to connect with the 
farmers’ line: within one mile from ex- 
change borough limits, $10 each; within 
two miles, $12; within three miles, $14; 
within four miles, $16; within five miles, 
$18; within six miles, $20; within seven 
miles, $22; within eight miles, $24. These 
rates are made on the understanding that 
connections are made on existing Federal 
pole lines, and that the rental in each case 
for each set of subscribers will be paid 
semi-annually in advance from the date 
service is given. The mileage will be 
estimated on the basis of forty poles to 
the mile, counting from the borough limits 
of the borough in which is located the 
Federal exchange to which the respective 
subscriber is connected. Subscribers to 
this service will be entitled to the same 
free radius that other subscribers receive 
at the respective exchanges. 
a ame: 
Street Railways. 

The total mileage of city, suburban and 
interurban track in the United States is 
24,561 miles. Of this, 281.4 miles are 
operated by horse cars, 142.2 miles by 
dummy engines, 267.8 miles by the cable, 
while 23,869.6 miles are operated elec- 
trically. For the operation of the horse- 
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car lines 7,923 horses and mules are em- 
ployed; for the dummy lines there are 475 
dummies and locomotives; for the electric 
lines 52,119 motor cars are required ; while 
for all lines there are needed for operation 
13,301 passenger and freight cars. The 
value of these properties may be judged 
from the fact that the capital stock 
amounts to the sum of $1,685,840,296; 
while the bonded debt is $1,180,313,809. 


The electrically operated roads have in- 
creased from 10,239 miles in 1894 to 23,- 
869.6 in 1903. At the same time the 
lines operated by dummies and locomo- 
tives have decreased from 409 to 142.2; 
those operated by cable from 578 to 267.8, 
and those operated by horses from 1,950 
to 281.4 miles. While the total mileage 
has not quite doubled in this period, the 
capital stock has increased over 150 per 


cent, while the bonded indebtedness has 


increased by even a larger ratio. 
=> 
New Type of Wireless Cluster. 
The accompanying illustration shows 
a new form of wireless cluster which the 
Benjamin Electric Manufacturing Com- 
pany, Chicago, Ill., is supplying to the 
market. This consists of a wireless cluster 
having from two to five lamps in a circle 
and one straight down. The company has 
recently devised a shadeholder which is 
attached to the cluster by means of an in- 
sulating bushing or rings, and takes an 


THE BENJAMIN WIRELESS CLUSTER. 


ordinary two and one-quarter inch shade 
af suitable dimensions. This makes a 
substantial cluster and is attractive in 
appearance, having a hemispherical form. 
The effect can be changed by using shades 


of different form and appearance, to suit 
the desire of the purchaser. ‘This style 
of cluster is used with many types of well- 
known lamps. By means of this shade- 
holder the ordinary types of the Benjamin 
cluster can be used with individual shades, 
as well as with the larger shades previous- 
ly used with these clusters. 

A full line of the Benjamin products 
will be shown in its exhibit booth at the 
St. Louis Exposition, in section 25 of the 
Electricity Building. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


TO OPEN A FESSENDEN WIRELESS TELEGRAPH STATION 
IN WASHINGTON—Professor Reginald A. Fessenden is building a 
station in Washington, D. C., for the commercial application of 
his system of wireless telegraphy. It is understood that efforts 
will be made to establish continued communication between such 
points as Washington and New York and other commercial centres. 
The apparatus will include the latest improvements devised by 
Professor Fessenden, and an important feature of his work will 
be the new barreter which he has invented, and which greatly 
increases the facility for detecting wireless electrical phenomena. 


ARGENTINE ELECTRIC ROAD TO HAVE EQUIPMENT 
MANUFACTURED IN THE UNITED STATES—The Buenos Aires 
Grand National Tramways Company, Limited, the company organ- 
ized with British capital, whose head offices are in London, 
and whose consulting engineers are Sir George Bruce & White, 
London, is about to convert its extensiye horse-car system in the 
capital of the Argentine Republic to electric traction. The com- 
pany operates about fifty miles of track, and the estimated cost 
of conversion is $4,000,000. The managing director, C. Dawney, 
resides at Buenos Aires, as does J. H. Wall, the general manager. 
It is stated that a large portion of the equipment will be purchased 
in the United States. 


AMERICAN EQUIPMENT FOR JAPANESE ELECTRIC LIGHT- 
ING PLANTS—A number of contracts have already been closed for 
various equipments to be installed in Japanese electric lighting 
plants, mines, etc. Two 500-kilowatt Curtis turbines have been 
ordered for shipment to the Yokohama Electric Light Company, for 
the extension of its plant. The Tokio electric plant will also put 
in a 500-kilowatt turbine. A 300-kilowatt generator and three 
transformers, aggregating 360 kilowatts, will be built by the 
General Electric Company for installation in the Sumito copper 
mines, A 500-kilowatt General Electric generator, together with 
600 kilowatts in transformers and a 165-kilowatt motor-generator, 
have been contracted for by the Kosaka Copper Mining Company. 
The generator will be driven by an 850-horse-power Leffel turbine. 


ENGINEERS BEGIN WORK FOR OREGON WATER-POWER 
PLANT—The engineers for the power plant of the Washington & 
Oregon Power Company are now at work on the site of the pro- 
posed power station on the south fork of the Walla Walla river, 
near Milton, Ore. Construction will be pushed as fast as possible, 
and it is the intention to have the plant in operation by October 1. 
The proposition contemplates furnishing light and power to all 
of the country between Walla Walla and Pendleton. A main 
power line will be run from the plant on the Walla Walla river 
both ways to the two cities, and branch lines will be built to all 
of the smaller towns along the route, furnishing them with light 
and power. The Walla Walla Electric Light Works and the Pen- 
dleton Electric Light and Power Company were both bought out 
by a new company which is financed by Philadelphia capital, and 
incorporated under the laws of both Oregon and Washington. - 


LEGAL NOTES. 


CHICAGO TELEPHONE RIGHTS—Judge Mack handed down an 
opinion on April 15, deciding that the restrictions of the original 
ordinance for cheap telephones applied to the territory afterward 
taken into the city, and that the Chicago Telephone Company should 
pay three per cent of its gross receipts on all of its lines to the 
municipality. Instead of paying $175 a year for telephones, sub- 
scribers outside of the old city limits will have to pay $150 a year 
under this ruling. 


[OWA TELEPHONE COMPANY WINS ITS LOCAL TAX SUIT— 
The Supreme Court for the State of Iowa holds, that a telephone 


company can not be taxed locally upon its poles, wires and other 
tangible property in any county of the state of Iowa, when it has 
paid taxes upon the same into the state treasury. This is the 
opinion handed down in the case of A. W. Layman, treasurer of 
Polk County, against the Iowa Telephone Company. The holding 
affirms a decision of the lower court. The action was brought 
by the county treasurer to recover $610 assessed against the tan- 
gible property of the Iowa Telephone Company, situated in Polk 
County, the value of which is estimated at $40,000. This property, 
the company contended, was reported to the executive council for 
taxation and assessed by that body, the amount assessed being paid 
into the state treasury and was therefore exempt from local 
taxation. 


NORWICH, CT., LOSES LONG-STANDING LIGHTING SUIT— 
The well-known case of the Norwich Gas and Electric Company 
against the city of Norwich, Ct., was decided on Thursday, April 14, 
by the Supreme Court, against the city. The suit arose over a dis- 
agreement in interpreting the compulsory purchase clause of the 
law passed by the general assembly in 1893, entitled “an act author- 
izing cities and other municipalities to establish plants for the man- 
ufacture of gas and electricity.” About three years ago the city of 
Norwich passed a vote to buy out the Norwich Gas and Electric 
Company. The valuation which the company placed on this plant 
was claimed by the city to be exorbitant, and was refused. A com- 
mission was appointed, which fixed a valuation in advance of that 
claimed by the city, but which did not include a mortgage for $400,- 
000. There has been, in connection with this case, one of the most 
stubborn legal fights in the history of the state. The case was finally 
carried to the Supreme Court. The finding here has been, that the 
city must pay $590,000, plus the appraised value of the supplies; or 
it must abandon the property and pay the company $190,000 and the 
value of the supplies, and then surrender it to the holders of the 
mortgage for $400,000. Frank T. Brown, of Norwich, and Henry 
Stoddard, of New Haven, represented the company, and Nathan 
Matthews, of Boston, and Gardiner Greene and J. T. Fanning, of 
Norwich, represented the city. 


OBITUARY NOTICES. 


MRS. JULIA R. BALDWIN, aunt of Mr. Cyrus O. Baker, the well- 
known platinum refiner, died suddenly of heart failure in Newark, 
N. J., on Thursday, April 21. Mrs. Baldwin was sixty-two years 
of age, and dropped dead on the street while talking with some 
friends. 


MRS. MARY PECK, widow of Charles Peck, died at the Laurel 
House, Lakewood, N. J., at five o’clock on the morning of Sunday, 
April 17. Mrs. Peck was in the best of health, but through an acci- 
dent sustained a fatal injury on the Wednesday evening previous. 
Mrs. Peck was the mother of William Peck, of New York, an im- 
porter, and of Edward F. Peck, general manager of the Schenectady 
Railway Company, Schenectady, N. Y. Her daughter, Mary Louise, 
is the wife of Professor Elihu Thomson, of Swampscott, Mass., and 
another daughter, Caroline, is the wife of Mr. Henry B. Boardman, 
of New Britain, Ct. 


MR. F. W. SABOLD, a well-known telephone and telegraph man, 
died at Albany, N. Y., April 16, aged forty-seven years. Mr. Sabold 
was considered one of the best telephone and telegraph men of his 
time, and when the American-Union Telegraph Company was organ- 
ized he was made manager of the Indianapolis, Ind., office. In 1882 
the American-Union Telegraph Company was taken up by the West- 
ern Union Telegraph Company, and Mr. Sabold was made manager 
of the Albany office. In 1890 he became manager of the Westchester 
Telephone Company, and after it was taken up by the New York 
Telephone Company he became superintendent of the Westchester 
division. Since 1902 he had been contract agent for the Hudson 
River Telephone Company. 
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ELECTRIC LIGHTING. 


HEMPSTEAD, N. Y.—The town board of this town has voted to 
establish an electric lighting district at Merrick. 


QUINCY, ILL.—The Quincy Gas and Electric Company has closed 
a contract for making $25,000 worth of improvements at its power- 
house. 


WASHINGTON, D. C.—A bill has been passed appropriating 
$3,000 for an electric light plant for the Statue of Liberty, in New 
York harbor. 


ALEXANDRIA, VA.—The city council has passed an ordinance 
providing that an electric light franchise be advertised for sale to 
the highest bidder. 


ELY, MINN.—The new electric light and water plant has been 
completed and was recently accepted by the council. The cost was 
about $100,000. 


LORAIN, OHIO—The Lorain Gas and Electric Company will 
install a new electric light plant, utilizing its present gas plant, now 
lying idle, as a power plant. 


DOVER, DEL.—The council will borrow $10,000 for the purpose 
of making improvements to the municipal electric lighting plant, 
and it is hoped to have the plant in first-class condition by July 1. 


PITTSBURG, PA.—At a meeting of the McKees Rocks council 
an eight-year contract was entered into with the Southern Light, 
Heat and Power Company for eighty-two arc lights at $70 each per 
year. 


PHILADELPHIA, PA.—The People’s Light, Heat and Power 
Company, of Shenandoah, and the People’s Light, Heat and Power 
Company, of Mahanoy Township, will be merged, and a plant built 
to furnish light, heat and power to Shenandoah, Mahanoy and sur- 
rounding towns. 


OCALA, FLA.—Colonel W. N. Camp, of Ocala, has made a 
proposition to the council for the purchase of the electric light and 
all appurtenances thereto, the price to be fixed by three appraisers. 
Colonel Camp has a project on hand by which he expects to utilize 
the waters of the Withlacoochee river, and agrees to furnish the city 
with at least a thousand horse-power. 


NEW HAVEN, CT.—The power station in West Haven of the 
Fair Haven & Westville road is being converted into an illuminating 
plant, and will furnish all the power used at the Savin Rock resort 
next summer. For the extensive plans made for the new park at 
the Rock, about 10,000 incandescent lamps will be required, and to 
meet the demand for increased power, the company is making ex- 
tensive alterations to the power-house at West Haven. 


ALBANY, GA.—The city council has entered into a contract 
with the Albany Power Company, whereby the former will pur- 
chase from the latter sufficient power to operate the city water- 
works and lighting plants. The Albany Power Company is the 
concern which recently acquired the Big Shoals water power, two 
miles north of the city, and it will at once proceed to develop it. 
Power will be furnished to the city and to other local manufactur- 
ing enterprises. 


NEW RICHMOND, WIS.—The Western Gas and Investment 
Company, which owns the Apple River Power Company, and also 
holds the gas and electric lighting franchises in Stillwater, is about 
to begin improving the company’s water-power properties along 
Apple river. The capacity of the plant in operation at Somerset, 
eight miles west of this city, which now supplies this city with 
electric light and power, is to be doubled, and another new dam and 
power transmission plant are to be installed a mile above Somerset. 
This will generate 700 horse-power, which will be transmitted direct 
to Stillwater. 


HAGERSTOWN, MD.—Capitalists interested in the scheme to 
generate electricity at dam No. 5, along the Potomac river, are 
planning to make the enterprise far-reaching, and expect to be in 
position within the next year to furnish electric current to all cities 
and towns within a radius of twenty-five or thirty miles. It is said 
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to be the purpose of the projectors to run lines to Hagerstown, Han- 
cock and Williamsport, in Maryland, and Martinsburg, Shepherds- 
town, Berkeley Springs and other places in West Virginia. Several 
carloads of machinery have already arrived and the machinery is 
now being installed. 


BALLARD, WASH.—At the regular meeting of the city council 
a franchise to operate an electric light and power plant in this city 
for fifty years was granted to H. A. Starkey. By the terms of the 
franchise, Mr. Starkey agrees to put up a bond of $5,000, to pay 
$2,500 to the city immediately, and, after five years, $300 annually 
during the remainder of the life of the franchise, in addition to a 
percentage of the gross receipts of the plant. He also agrees to have 
2,500 sixteen-candle-power lights ready within four months, and 
10,000 lights inside of six months, and to build a plant to cost $60,- 
000, the same to be finished within six months from the acceptance 
of the franchise. 


JUNCTION CITY, KAN.—The quarters, barracks and streets of 
Fort Riley are to be lighted by electric lamps. The Junction City 
Electric Railway Company will furnish the current for this purpose, 
and is now putting in a plant to do this work in addition to lighting 
Junction City and operating its railway line between this city and 
Fort Riley. The quarters and barracks at the post will have about 
five thousand incandescent lights and the post streets will have 
forty-three arc lights. By the terms of the company’s contract with 
the government, the company will conduct the electrical current to 
a certain point on the military reservation, and the government will 
take charge of it at that point. 


PERSONAL MENTION. 


MR. J. F. LAWLESS, who was manager of the San Francisco 
Gas and Electric Company, San Francisco, Cal., has resigned. 


MR. HENRY RUSTIN, chief electrical and mechanical engineer 
of the St. Louis Exposition, has resigned his position owing to his 
continued poor health. 


MR. WILLIAM S. BROWN, sales agent for electrical supplies, 
announces that on April 30 he will remove his offices to larger 
quarters in the Bancroft Building, 3 West Twenty-ninth street, New 
York city. : i 


MR. J. P. MOORE, of Columbus, Ga., who until recently was con- 
nected with the General Electric Company, Schenectady, N. Y., has 
accepted a position as electrical engineer for a mining company at 
Durango, Mexico. 


MR. W. H. FITZHUGH, who is superintendent of the municipal 
electric lighting plant at Bay City, Mich., has been appointed elec- 
trical inspector under the ordinance governing electrical construc- 
tion, which was recently adopted in that city. 


MR. ALVA J. CARTER, of Georgie, Iowa, is at present repre- 
senting the Monarch Telephone Company, of Chicago, IlL, with 
headquarters at Des Moines. Mr. Carter was formerly manager 
of the Ida County Telephone Company. 


MR. C. T. MURDOCK has been appointed superintendent of 
the Terre Haute Electric Company’s railway and lighting plant 
at Brazil, Ind. Mr. Murdock was formerly electrician for the 
street railway company at Terre Haute. 


MR. ARTHUR WEST, assistant chief engineer of the Allis-Chal- 
mers Company, has resigned and will go to the Mediterranean for 
a trip for recreation and rest. Mr. West’s close application to 
business for several years has undermined his health and it becomes 
imperative for him to recuperate. 


MR. JOHN KELLY, whose headquarters are at 2030 Madison 
avenue, New York city, N. Y., announces that he is prepared to make 
estimates on conduit installations of any size throughout the United 
States. Mr. Kelly has had considerable experience along this line, 
and has engineered the construction of many large systems. 


MR. WALTER GREACEN, JR., has been placed at the head of 
both the gas and electric light departments of the Public Service Cor- 
poration of New Jersey. Mr. Greacen has been in charge of the 
electric light department for some time, coming to Hoboken, where 
the office is located, when Colonel S. D. Dickinson was made agent 
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of the electric light company. At this time he was cashier. When 
Colonel Dickinson was appointed secretary of state by Governor 
Murphy, Mr. Greacen was promoted to the position of agent, re- 
taining this position up to this time. 


MR. CHARLES F. FOSTER, M. Am. Soc. M. E., who is vice- 
president of the National Supply Company, Chicago, Ill., has been 
appointed chief operating engineer of the electrical plant at the 
St. Louis Exposition. It is reported that Mr. Foster will enter upon 
his new duties at once. 


MR. R. G. ARNOLD, secretary and treasurer of the Arnold Elec- 
tric Power Station Company, Chicago, Ill, was recently married to 
Miss Hazel McLane, daughter of Mr. G. A. McLane, of New York 
city. Mr. Arnold has for several years been connected with the 
Arnold Electric Power Station Company of which his brother, Mr. 
Bion J. Arnold, is president. 


MR. W. H. BROWNE, general manager of the Stanley Instrument 
Company, Great Barrington, Mass., returned last week from an ex- 
tended trip throughout the West and along the Pacific coast, and 
found the electrical interests of those sections very active and the 
demand for the Stanley products at Great Barrington increasing in 
volume. 


MR. F. D. LAWRENCE, of the well-known electrical supply house 
of the Lawrence-Hall Electric Company, Cincinnati, Ohio, was a New 
York visitor last week. While there was a slight falling off in the 
electrical trade early in the year, Mr. Lawrence now reports a 
noticeable improvement, and states that the demand for Okonite 
products, for which his house is general agent, is constantly in- 
creasing. 


MANAGING DIRECTOR TAYLOR, of the New Zealand Elec- 
trical Construction Company, which concern has secured $2,500,000 
in contracts for the construction of the Christcnurch municipal 
electric traction system, is said to be on his way to the United 
States, in connection with the placing of contracts for material, 
machinery, etc. Mr. F. Hubert Chamberlain, a former General 
Electric man, will have charge of the construction. Prior to his 
present position, he acted as construction engineer of the Sydney, 
City & Suburban Tramways, which are built largely of American 
material and operated by the New South Wales Government. 


MR. ERVIN DRYER has resigned his position with the West- 
inghouse Electric and Manufacturing Company, and has accepted 
an appointment with the Allis-Chalmers Company. Mr. Dryer’s con- 
nection with the Westinghouse company extended over a period of 
sixteen years. He is reputed to be one of the most competent sales- 
men in the electrical and mechanical field, and his wide acquaintance 
throughout the western part of the United States will be of great 
value to the Allis-Chalmers Company in the extensive developments 
which it has undertaken. Mr. Dryer’s headquarters are at the offices 
of the Allis-Chaimers Company in the New York Life Building, 
Chicago, and he has already entered upon his new duties. He will 
give his attention to the company’s engine work, as well as to the 
sale of Bullock electrical apparatus, which the Allis-Chalmers Com- 
pany now controls through its acquisition of the Bullock Electric 
Manufacturing Company, Cincinnati, Ohio. 


MR. GEORGE C. LLOYD has been appointed secretary of the 
British Institution of Electrical Engineers, in the place of the late 
Ww. G. McMillan. Mr. Lloyd wae born in Lincolnshire in 1862. He 
- was educated partly in Germany, and on returning to England at the 
age of seventeen he entered the works of Robert Stephenson & 
Company, locomotive and marine engine builders, Newcastle-upon- 
Tyne, as an apprentice. In 1884 he joined the firm of Messrs. Lam- 
port & Holt, of Liverpool, in the capacity of marine engineer, and 
subsequently entered the service of the Spanish Royal Mail Steam- 
ship Company. During his association with this company, he made 
@ number of trips to the Philippine Islands, and has also been in 
India, Brazil, the Argentine Republic and the West Indies, spend- 
ing some months in Cuba. He returned to England in 1891, and 
for the next nine years was engaged in engineering work in Glas- 
gow and London. Since 1900 Mr. Lloyd has acted as chief assistant 
to the secretary of the Iron and Steel Institute. It is understood 
that Mr. Lloyd is also an excellent linguist. He will begin his new 
duties on May 12. As assistant secretary, Mr. Percy F. Rowell, 
chief assistant to the late Mr. McMillan, has been appointed. 
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ELECTRICAL SECURITIES. 

In the face of a more aggressive bear pressure than has been 
evident for a month, the market maintained a tone of stability 
that lends the hope that there is still possible a considerably favor- 
able reaction. While current railroad earnings and bank clearances 
continue to reflect a lessened industrial activity, as compared with 
a year ago the situation is not such as to cause alarm, although 
the earnings for the first two weeks of April are disappointing, 
after the improving tendency which marked the last two weeks 
of the previous month. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 23. 


New York: Closing. 
Brooklyn Rapid Transit ............cccee0. 47, 
Consolidated Gas... ... cc cc cee cece were e eens 207% 
General Electric............... r EEE 164% 
Kings County Electric.............. cece 183 
Manhattan Elevated.............cc cc cecees 142% 
Metropolitan Street Railway............... 114% 
New York & New Jersey Telephone......... 144% 
Westinghouse Manufacturing Company...... 175 

Boston: Closing. 
American Telephone and Telegraph......... 126% 
Edison Electric Illuminating............... 239 
Massachusetts Electric. .......... cee ee ceee 73% 
New England Telephone...............2.00. 124 


Western Telephone and Telegraph preferred.. 79 


The American Telephone statement of output of instruments 
for March shows the largest month’s output on record in 
both gross and net. The gross output amounted to 126,522, and 
the net output to 91,479. The net output since the close 
of the fiscal year December 31, 1903, was 192,578, making the 
total instruments outstanding March 31, 1904, 3,972,095. The 


indicated gain in the number of subscribers is about 75,000, 


making the total number of subscribers March 31 in excess 
of 1,600,000. The indicated gain in the gross earning capacity 
of the Bell system, at $50 per subscriber, is $3,750,000 per annum; 
and the indicated gain in net earning capacity is over $1,000,000 
per annum. With the number of subscribers now at 1,600,000, 
the annual gross earnings of the Bell Telephone system will 
amount to $80,000,000, of which about $23,000,000 will be net 
earnings. 


P. hiladelphia ey Closing 
Electric Company of America..............2- 8 
Electric Storage Battery common............ 58 
Electric Storage Battery preferred........... 58 
Philadelphia Blectric............ ccc cece ceees 51% 
Union. “TractiOness6 iss nurise Saa 493% 
United Gas Improvement...............000. 82 


Philadelphia Electric directors have reelected old officers. The 
general balance-sheet of the company as of December 31, 1903, 
shows assets of $41,080,615, and liabilities of $40,280,481, leaving 
a surplus of $800,134, as compared with $563,568 for the previous 
year. ; 

The annual meeting of United Gas Improvement stockholders 
will be held May 2. 


Chicago : Closing 
Chicago Telephone................ccccccece 115 
Chicago Edison Light...................00. 148 
Metropolitan, Elevated preferred............ 46 
National Carbon common..............ee0% 28 
National Carbon preferred............-.000. 102 
Union Traction common.............ececee08 5% 
Union Traction preferred...............00008 30 


The Chicago Edison Company’s directors have declared the 
regular quarterly dividend of 2 per cent, payable May 2. The 
annual report of the company for the year ended March 31, 1904, 
is as follows: gross, $3,837,659; expenses, $2,515,050, leaving net 
earnings of $1,322,619; charges and dividends, $1,027,614, leaving 
a surplus for the year of $295,005, as compared with a surplus of 
$319,593 for the preceding year. The general balance-sheet as 
of March 31 shows total assets of $18,186,650, and total liabfities 
of $17,389,562, the surplus amounting to -$797,088. 

The National Carbon regular quarterly dividend of 14 per cent 
on the preferred stock is payable May 14. Books close May 1 and 
reopen May 16. 

The Chicago Union Traction Company reports gross earnings 
of $7,236,628, for 301 days ending February 17, 1904, or $23,629 per 
day, against $21,373 per day for the year ending June 30, 1902. 
The gain is about 10 per cent for two years. 
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NEW INCORPORATIONS. 
NARKA, KAN.—Ida Mutual Telephone Company. $1,000. 
GODDARD, KAN.—Goddard Telephone Company. $2,000. 
LINCOLN, NEB.—The Verdigre Telephone Company. $1,000. , 
LANSING, MICH.—Memphis Telephone Exchange. $10,000. 
CONWAY, KAN.—Conway Rural Telephone Company. $10,000. 
STAR CENTER, KAN.—Star Center Telephone Company. $2,500. 
LINCOLN, NEB.—The Kenesaw Telephone Company. $10,000. 
LAKE CRYSTAL, MINN.—Blue Earth County Telephone Com- 
pany. $25,000. 


MADISON, WIS.—The Muscoda Mutual Telephone Company. 
Increased to $11,000. 


BINGHAMTON, N. Y.—Telephone Company. $500. Incorpora- 
tors: C. S. Gage, George W. Vosburg, E. M. Jaycox. 
CAMDEN, IND.—Cooperative Telephone Company. $4,000. Di- 


rectors: J. S. Plank, F. G. Armick and O. W. Wyatt. 


OASCADE, MICH.—The Cascade Electric Company. $15,000. Di- 
rectors: E. A. Howe, C. C. Folmer and Charles E. Mercer. 


RICHMOND, VA.—Rockingham Mutual Telephone Company; in- 
creased to $25,000. Broadford Telephone Company, $5,000. 


ALBION, N. Y.—Home Telephone Company. $50,000. Directors: 
C. M. Beattie, G. Babcock, Rochester; G. L. Merrill, Albion. 


LITTLE ROCK. ARK.—The Jacksonville Telephone Company. 
$1,000. Ircorporators: S. W. Murtishaw, W. C. Graham, E. C. Stone. 


GALESBURG, ILL.—Oak Grove Telephone Company. $500. In- 
corporators: Thomas R. Castle, Ellery Stegall and Herbert R. 
Griffith. 


DUNDEE, N. Y.—Dundee & Crystal Springs Telephone Company. 
$5,000. Incorporators: Delmar J. Knapp, L. Pitcher, Edward J. 
Bailey. 


INDEPENDENCE, KAN.—Kansas Electric Railroad Company. 
$100,000. To operate an electric railway in Montgomery and Labette 
counties. 


NEWARK, N. Y.—Newark Telephone Exchange. $25,000. In- 
corporators: Ernest A. Smith, John E. Pulver, Edward P. Thatcher, 
Newark, N. Y. 


EAST LYNN, ILL.—Fountain Creek Telephone Company. $34,- 
000. Incorporators: William A. Yeasel, George H. Wieland and 
Harry H. Tucker. 


SAN FRANCISCO, CAL.—Reno Light and Power Company. $1,- 
000,000. Directors: P. L. Flanigan, W. H. Patterson, J. A. Fontaine, 
C. L. Gibb and F. P. Deering. 


NASHVILLE, TENN.—The Dayton Electric Light and Power 
Company. $10,000. Incorporators: T. E. Stone, J. T. Dean, N. D. 
Read, W. C. Bailey and J. B. Swafford. o 


WASHINGTON, D. C.—Nebraska Central Electric Railway Com- 
pany. $1,500,000. Incorporators: B. S. Donaldson, E. W. McCor- 
mick, James F. Shepperson, S. A. Terry. 


CARPENTER, OKLA.—The Elk City Northern Telephone Com- 
pany. $5,000. Incorporators: Joseph Moad and J. A. Hart, of Car- 
penter; S. J. Tippins and D. L. Cliff, of Colter. 


JEFFERSON CITY, MO.—Laddoniz, Rush Hill & Mexico Union 
Telephone Company. $1,000. Incorporators: J. N. Rosser, E. A. 
Featz, C. L. Stewart, J. C. Maxwell and T. J. Roberts. 


BOSTON, MASS.—Silver City Water and Electric Company. 
$900,000. Directors: Marcellus Coggan, Malden, Mass.; Horace D. 
Gove, Arthur T. Dyer, Robert B. Edes, Charles W. Gledden, Hugh 
Montague and Francis M. Slattery. 


INDIANAPOLIS, IND.—The Evansville & Henderson Traction 
Company. $10,000. To construct an electric line from Evansville, 
Ind., to Henderson, Ky. Directors: H. E. Randall, C. C. Tennis, 
C. H. Baltin, E. S. Reitman and J. W. Pritchard. 


INDIANAPOLIS, IND.—Columbus, Greensburg & Richmond 
Traction Company; $1,000,000; directors, August M. Kuhn, Amos 
Hollowell, Milton Reeves, Walter McConaha, William Meyer, Charles 
Wilson and Harris Holland. Cincinnati, Bluffton & Chicago Rail- 
way; $100,000; incorporators, Hugh Dougherty and others. 


ELECTRICAL REVIEW 


Vol. 44—No. 18 


TELEPHONE AND TELEGRAPH. 


SLOAN, IOWA—The People’s Rural Telephone Company has been 
incorporated with a capital of $2,500. 


SANGER, TEX.—The Independent Telephone Company is putting 
in a line from Gainesville to Fort Worth. 


STORY CITY, IOWA—The Gilbert & Story City Telephone Com- 
pany has been formed to build a rural line. 


MULLICA HILL, N. J—The township committee has granted 
permission to the People’s Rural Telephone Company to install its 
poles and wires in this township. 


NEW CASTLE, IND.—The local independent telephone company 
has completed a line to Kennard, which is a link in a direct line to 
Indianapolis. At present the latter city has to be reached through 
Knightstown and Greenfield. 


SARATOGA SPRINGS, N. Y.—The directors of the New Union 
Telephone Company have decided to sell their system to the Com- 
mercial Union Telephone Company, which has been organized to buy 
the Troy, Saratoga and Glens Falls systems. 


COLUMBUS, OHIO—The Central Ohio Telephone Cormpany, of 
Centerburg, has been incorporated by Charles L. Bishop and others, 
and will operate a telephone system in Knox, Morrow, Licking and 
Delaware counties. The capital stock is $10,000. 


LINCOLN, NEB.—The Wray Telephone Company of Colorado has 
filed articles of incorporation with the secretary of state. The com- 
pany will extend lines in Nebraska to enable the Nebraska Telephone 
Company to connect with the Colorado Bell Telephone Company. 


LEAD, S. D.—The Home Telephone Company, which recently 
took over the rights of the Harrison Telephone Company, is now at 
work improving the system. The lines connecting Lead with adjoin- 
ing towns are being rebuilt, and new plants are to be installed in 
Lead and Deadwood. 


ROWE, MASS.—At the annual meeting of the Rowe Telephone 
Association the following directors were elected: A. P. Goldthwait, 
P. P. Chilcott, Joseph Sibley, Ellis Potter, R. R. Fisk, B. T. Henry, 
G. F. Maxam. A. P. Goldthwait was elected president and P. P. 
Chilcott vice-president. 


WHATCOM, WASH.—The Canadian Bell Telephone Company is 
making arrangements to give the city of Bellingham telephonic com- 
munication with adjacent islands and the city of Victoria. The 
entire line will be built of the best grade of copper wire and will 
cost between $75,000 and $100,000. 


RUSHVILLE, IND.—The annual meeting of the stockholders of 
the Rushville Cooperative Telephone Company was held recently, at 
which time H. E. Barrett, W. D. Root, L. McFarlan and T. M. Green 
were elected directors. The annual report showed the receipts to be 
$15,404.91, and the disbursements $14,664.78. 


UNIONTOWN, PA.—lIt is stated that the lines of the Pittsburg 
& Allegheny Telephone Company will shortly be connected up from 
Pittsburg to Baltimore and Philadelphia. This will be accomplished 
by direct connection with Johnstown, Somerset, Cumberland, Hagers- 
town, and thus straight through to Baltimore. The Johnstown con- 
nection is over the new Johnstown & Pittsburg Telephone Company’s 
lines. 


FALL RIVER, MASS.—At the annual meeting of the Fall River 
Automatic Telephone Company th following directors were elected: 
E. B. Jennings, William J. Dunn, R. J. Thompson, R. F. Haffenreffer, 
Jr., P. A. Mathewson, M. Sweeney, Quinlan Leary, V. A. Sears, Martin 
Feeney, R. P. Borden and B. D. Davol. The balance-sheet of the 
company shows total assets of $222,936.02, and liabilities of $211,- 
203.82, leaving a surplus of $11,732.20. 


WILKESBARRE, PA.—Charles West, W. G. Harding and asso- 
ciates have purchased the Citizens’ Telephone Company, of Hones- 
dale, and have reorganized it under the name of the Honesdale Tele- 
phone Company, with a capital of $40,000. The new management has 
already received contracts for 100 additional telephones, which will 
be installed immediately, and will also build a long-distance line to 
Carbondale, giving its patrons connection with the territory covered 
by the Consolidated Telephone Companies of Pennsylvania, and 
through its allied companies with towns and cities in New Jersey, 
New York and Pennsylvania. 
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ELECTRIC RAILWAYS. 


HARTFORD, CT.—The Somers & Enfield Electric Railway Com- 
pany has been absorbed by the Hartford & Springfield Railway Com- 
pany, the price paid being $165,333. 


RAPID CITY, S. D.—It is announced by C. D. Crouch, of Akron, 
Ohio, that the Black Hills & Wyoming Railroad, connecting Rapid 
City and Mystic, will be built this year. 


MONONGAHELA, PA.—A new trolley line is to be constructed 
from Monongahela to Ellsworth, by way of Bentleyville, by a com- 
pany known as the Monongahela, Bentleyville & Ellsworth Railway 
Company. The road will be fifteen miles long. 


MINNEAPOLIS, MINN.—Another electric line from Minneapolis 
to Stillwater has been projected by the Minnesota Power and Trolley 
Company. As already laid out, the line will run from Minneapolis 
to the north shore of White Bear lake and on to Stillwater. 


BEDFORD, IND.—The Bedford Streét Railroad Company, which 
received a franchise two months ago under certain conditions, has 
accepted the same and filed a bond of $5,000 to begin work on the 
road by September 1 and to have the same completed within eighteen 
months from that date. 


PHILADELPHIA, PA.—Lower Merion township commissioners 
adopted an ordinance granting right of way to the Bala Street Rail- 
way Company and the Lower Merion Street Railway Company. 
These two trolley roads will connect with Ardmore, Merion Square, 
West Conshohocken, Bala, Cynwyd and Philadelphia. 


ST. LOUIS, MO.—The Manila & Southeastern Railroad has filed 
an application for a charter. The directors are D. A. Smith, C. R. 
Davis, B. W. Cowan, Sam Lavine and R. L. Williford. The capital 
stock is $150,000. It is proposed to build a line from Manila, Mis- 
sissippi County, Ark., to Culberhouse, Craighead County, a distance 
of twenty-four miles. 


PORT JEFFERSON, N. Y.—The Central Long Island Electric 
Light and Railroad Company has secured an extension and amend- 
ment of franchise of the former Patchogue & Port Jefferson Traction 
Company. The railroad has been duly incorporated and organized 
under the railroad law of the state of New York, and has acquired 
by purchase all the capital, stock, rights and franchise of the afore- 
said traction company. 


TRIPOLI, IOWA—A company is being organized here for the 
purpose of building an independent line from Anamosa, through 
Independence to Tripoli and up the river to Nashua, thence to 
Mason City. There is an old roadbed part of the way between this 
place and Independence which can be used for the new line. A 
large amount of capital is back of the project, and the promoters 
expect to push construction. 


OWOSSO, MICH.—The Owosso & Corunna Electric Company, 
which operates the electric line from this city to Corunna and fur- 
nishes light for the city of Owosso, has been sold to a Pennsylvania 
syndicate which controls several lines around Allentown, Pa., and 
also has the control of the public lighting in Flint. The company 
has secured an extension of the franchise in Owosso and Corunna 
and will extend the road to Durand. 


YOUNGSTOWN, OHIO—Announcement is made by the Youngs- 
town & Sharon Railway Company that it will build a power-house 
along its line at Lisbon. Contracts for the plant are now being let, 
and it is the intention to. begin work of construction just as soon as 
the weather opens in the spring. According to plans the plant will 
contain two 1,000-horse-power and one 500-horse-power engines. 
These will supply the entire motive power for the line. 


PARIS, ILL.—The American Central Traction Company, at Tay- 
lorville, has received from an eastern company an estimate of the 
cost of the proposed interurban line from Taylorville to Assumption 
and Shelbyville. This estimate, including rolling stock, power-house, 
wires, poles, etc., places the cost at $20,000 per mile. The distance 
to Assumption is sixteen miles, so that the approximate cost of 
building the line will be $320,000. The line to Mt. Auburn has been 
abandoned, and only the Assumption-Shelbyville line will be built 
at present. 


BLUEFIELD, W. VA.—The Bluefield & Graham Electrical Rail- 
way Company is making rapid progress in the construction of its 
line between this city and Graham. Work has been commenced on 
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the Graham end of the line, and a large number of the ties have 
been put down. The distance of this line will only be three miles 
at the present, but a franchise granted to the company gives the 
company the privilege of extending its line throughout the coal field, 
and to Princeton, the county seat of this county. John Walters, of 
Graham, Va., is president of the company. | 


INDIANAPOLIS, IND.—The Union City, Winchester & Muncie 
Traction Company has filed articles of incorporation with the secre- 
tary of state, with a capital of $10,000. It is provided in the articles 
that the capitalization may be raised to $2,000,000 at any time. The 
company proposes to build an interurban line running from Union 
City to Muncie, connecting at Union City with the proposed Green- 
ville & Union City Traction Company. The incorporators are Dr. 
J. E. Lowes, John E. Feight, Walter B. Gebhart, Ralph De Weese 
and Charles M. Anderson, of Greenville, Ohio, and Theodore Shock- 
ney, of Union City. 


KITTANNING, PA.—The Kittanning & Ford City street railway 
is to be extended sixteen miles from the latter place to Leechburg, 
where it will connect with the proposed line to Arnold on the Valley 
road. From Arnold a line is already in operation through New 
Kensington and across the river at that place, where in turn con- 
nection is made with the Tarentum trolley road to Creighton. A 
road is now in operation from Pittsburg to Verona and the road is 
constructed to Hulton. Six miles of new road down the west side 
of the Allegheny river and a bridge over the stream at Hulton 
would give a through trolley Jine from Kittanning to Pittsburg. 


WINDSOR LOCKS, CT.—The contract for the building of a trol- 
ley line from Windsor, through the town of Windsor Locks and to 
the centre of the town of Suffield, thus completing a through street 
railway between Hartford and Springfield on the west side of the 
Connecticut river, has been awarded to the National Construction 
Company. The Windsor Locks & Rainbow Street Railway Company, 
whose franchise was recently bought by the firm of Tucker, Anthony 
& Company, of Boston, and the Suffield Street Railway Company are 
jointly interested in the road. The Suffield company will build that 
part of the line which lies within the town of Suffield, and the Wind- 
sor company will construct the balance. 


ROCHESTER, N. Y.—A preliminary organization of a new trol- 
ley company to be known as the Rochester, Scottsville & Caledonia 
Railway Company was effected at a meeting held recently. Those 
present included Henry C. Brewster, John F. Alden, Michael Doyle, 
Selden S. Brown, Eugene B. Brown, Charles H. Palmer, Willard E. 
Moore, Dewitt C. Becker, Thomas Brown, Isaac W. Salyerds, F. 
Marks, Le Grand Brown, Walter A. Parse, Carroll E. Bowen, An- 
drew H. Bown and Senator Merton E. Lewis. The company plans 
to construct an electric railway from Rochester to Scottsville, Mum- 
ford and Caledonia, and eventually it is thought the road will be 
extended through Pavilion and Perry to Silver Lake. 


TERRE HAUTE, IND.—It is announced by the officers of the 
Indianapolis, Danville & Rockville Traction Company that its line 
will be completed as far as Danville, Ind., by July 1. All of the 
heavy grading has been completed. The bridges to be used, the 
most important of which will span White Lick, near Avon, are al- 
ready constructed and can be swung into place in a comparatively 
short time, and work on the power-house, at Danville, will begin as 
soon as the weather will permit. The car barns will be built in con- 
nection with the power-house. The line will be about twenty miles 
long and will be practically a straight line west from the city. The 
extension to Rockville, Ind., will begin after the Danville division is 
completed. 


FINDLAY, OHIO—One of the promoters of the Lake Erie & 
Southern Electric Railway, from Toledo to Columbus, via Fostoria 
and Marion, states that the road is an assured fact. The company 
has been organized and capitalized at a million and a half dollars 
and all of the stock has been subscribed. The line will be built 
from Toledo to Marion this year, and will connect at Marion with 
the line already built and in operation into Columbus. It will pass 
through Fostoria, Upper Sandusky and intermediate points. The 
total length will be seventy-eight miles, and the average population 
for the whole line to the mile is 3,300. The company will do the 
work of construction itself, and will let the contract for building 
the road June 15. 
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INDUSTRIAL ITEMS. 


THE AMBRICAN AUTOMATIC SWITCH COMPANY announces 
that its offices have been moved to 52 Broadway, New York city, N. Y. 


THE PACIFIC ELECTRIC COMPANY, La Crosse, Wis., electrical 
dealer and manufacturer of adjustable shade lamps, has made an 
assignment. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., is dis- 
tributing its bulletin No. 44, which is descriptive and illustrative of 
the Conneaut & Erie Interurban system. Bulletin will be sent on 
request. 


THE MINNEAPOLIS STEEL AND MACHINERY COMPANY, 
Minneapolis, Minn., describes the “Twin City Corliss Engine” which 
it manufactures in a fine catalogue which it has just issued. A 
number of half-tone plates show the works of the company and 
illuminate the discussion concerning the construction of the engine. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., has 
issued a handsome catalogue descriptive of “National” electric 
machinery. This is designated as catalogue No. 61. In addition 
to the reading matter, there are a number of fine illustrations of 
direct-current generators and motors for lighting, power and railway 
service. 


THE LUNKENHEIMER COMPANY, Cincinnati, Ohio, manu- 
facturer of steam engineering specialties, has distributed to its sales 
offices and to all jobbers handling its product a substantial and 
handsome tin hanger. This hanger is beautifully lithographed, and 
represents a standard two-way globe valve held in the hand for 
inspection. 


THE AMERICAN PUSH-BUTTON TELEPHONE COMPANY, 
whose name on and after May 7, 1904, will be Anders Push-Button 
Telephone Company, is sending out a little catalogue illustrating, 
describing and listing its push-button telephones, together with a 
leaflet containing specifications of “Anders” push-button telephone 
and parts and two leaflets containing diagrams and instructions for 
connecting up the telephone. Both of these leaflets and the cata- 
logue will be sent on request. : 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., manufacturer 
of the celebrated “P-K” electrical supplies, is distributing supple- 
ment No. 11 to catalogue No. 10. This supplement illustrates and 
describes those new specialties which the company has added since 
issuing its latest general catalogue. The company would be pleased 
to send samples for examination. When requests are made for sam- 
ples the catalogue number of the article desired should be given. 
Information regarding prices and discounts will be gladly furnished. 


THE GARVIN MACHINE COMPANY, Spring and Varick streets, 
New York city, manufacturer of metal working machine tools, will 
be pleased to send its complete illustrated catalogue to parties inter- 
ested in this material. This catalogue illustrates and describes in 
detail the apparatus manufactured by the Garvin company. In addi- 
tion to the descriptive matter, there is a quantity of valuable infor- 
mation for the machinist and metal worker. A carefully prepared 
index facilitates the finding of any particular product. 


THE ELECTRICAL TESTING LABORATORIES is the legal 
title of the corporation heretofore known as the Lamp Testing 
Bureau. This new corporation is the successor in every respect to 
the Lamp Testing Bureau, without change of officers or functions. 
The office and laboratories have been removed from 14 Jay street to 
Eightieth street and East End avenue, New York. The officers are 
John W. Lieb, Jr., president; Charles L. Edgar, vice-president; E. A. 
Leslie, treasurer; Wilson S. Howell, secretary and manager; Clayton 
H. Sharp, Ph. D., test officer, and A. E. Kennelly, Se. D., consulting 
engineer. 


THE GOULD STORAGE BATTERY COMPANY advises that on 
and after May 1 it will occupy the entire eighth floor of the New 
Century Building, 1 West Thirty-fourth street, New York city. The 
company is making every effort to supply a continually increasing 
demand for its complete storage battery plants and counter-electro- 
motive-force booster systems. The company’s sales offices are in 
New York, Boston, Chicago and San Francisco, with the works at 
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Depew, N. Y. A number of accurately prepared bulletins describe 
typical installations of these systems. These bulletins the company 
will be pleased to send to any one interested upon request. 


THE GENERAL,ELECTRIC COMPANY, Schenectady, N. Y., has 
issued its price list No. 5121, which is to supersede price list No. 
2063. The company is also distributing its bulletins Nos. 4369, 4370, 
4371 and 4372, together with an interesting booklet containing a 
reprint of a paper read before the New England Association of Elec- 
tric Lighting Engineers, March 18, 1903, on “Notes on Series Street 
Incandescent Lighting.” In bulletin No. 4369 direct-current motor 
controllers for power and mining machinery are comprehensively 
described and illustrated. Bulletin No. 4370 treats on three-phase 
air-blast transformers. Bulletin No. 4371 describes and illustrates 
electrostatic ground detectors. Bulletin No. 4372 treats on blue- 
printing with enclosed arc lamps. All of the publications mentioned 
will be sent on request. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., has issued a new catalogue entitled “Magneto Switch- 
boards.” For some years the Kellogg company has been publishitg 
a series of catalogues which embodies the highest qualifications of 
the printers’ art. This catalogue is a worthy successor of those 
which have gone before. As an instance of the careful manner in 
which this catalogue is prepared, where it will simplify the illustra- 
tion the circuits and windings are indicated by more than one color, 
making the diagrams of particular value and interest. The frontis- 
piece is an illustration in color of an operator working on a magneto 
switchboard. The Kellogg company will make a special exhibit in 
the Electricity Building during the Louisiana Purchase Exposition. 
Special arrangements have been made for the comfort of the com- 
pany’s guests at this time, and a cordial welcome is assured by the 
management to those who wish to make their headquarters at the 
company’s exhibit. 


THE BRISTOL COMPANY, Waterbury, Ct., is sending an exhibit 
to the World’s Fair at St. Louis, which will be located in the Elec- 
tricity Building. The booth is situated alongside of the main en- 
trance in space No. 36. The company will show a complete line of 
Bristol recording instruments for pressure, temperature and elec- 
tricity. The exhibit will consist of various styles and sizes in differ- 
ent finishes. The constructive and operative parts will be shown, 
and a large number of the instruments will be in actual operation, 
enabling visitors to observe the manner of working and the records 
which the instruments make. Especial attention will be directed to 
the extreme simplicity of the different types, and the delicacy and 
accuracy which it is possible to obtain, without sacrificing any of the 
necessary elements which are essential in a commercial form of 
recording instrument. There will also be shown a complete line of 
specimens of Bristol patented steel belt lacing, which comprises over 
150 sizes for all kinds of belting, from the thinnest to the heaviest 
belts manufactured, such as are used for conveying belts. 


J. G. WHITE & COMPANY, INCORPORATED, 43-49 Exchange 
place, New York city, has been retained to reconstruct the thirty- 
mile interurban railway of the Conneaut & Erie Traction Company. 
This work will include the installation of a storage battery and 
feeder system. J. G. White & Company, which has hitherto confined 
its attention to electrical engineering and contracting work, has now 
taken substantial contracts for harbor improvements and street pav- 
ing in the Philippine Islands. One contract calls for the construc- 
tion of a bulkhead and dock about 2,600 feet long, the bridging oi 
the channel adjacent to the bulkhead, and the filling-in of the area 
immediately back of it. This work is at Cebu. Another contract is 
for the construction of 6,100 lineal feet of fascine bank protection, 
comprised of piles, mattresses and stone: the construction of 1,530 
lineal feet of stone jetties; the dredging of 410,000 cubic yards of 
material in the river channel, and the disposing of the material 
back of the dykes at Iloilo. These contracts, which were awarded 
by the bureau of engineering, government of the Philippine Islands, 
will entail an expenditure of some $800,000. About $150,000 will be 
expended in the United States in the purchase of hydraulic and 
dredging equipment. The company has also been awarded the con- 
tract for street paving in the city of Manila, where it is now building 
an extensive electric traction and lighting system, which will be 
operated by an American syndicate, in which company Ex-President 
F. H. Buhl, of the Sharon Steel Company; Charles M. Swift, of De 
troit, and others are largely interested, 
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MOTORS. 


The term “motor” has been appropriated by the electrical 
engineers in recent years to designate the electric motor, and it 
has come to mean—among them, at least—an electric motor, 
ulinost as specifically as the term “dynamo” implies a machine 
employed to generate electric current. But, with the develop- 
ment of the small gasoline and oil engines for propelling auto- 
mobiles, the term “motor” is being used more and more in its 
more general sense. Gasoline and oil engines are now fre- 
quently referred to as motors, without any distinguishing ad- 
jective, just as is the electric motor, so that there is, at times, 
chance for confusion. This is perhaps a little unfortunate from 
the standpoint of the electrician, because “motor” is a short, 
expressive word, and it is inconvenient to be forced always to 


tack on to it an adjective longer than itself. But it is too late 
now to make a change by substituting some other word for 
“motor” when referring to the electrical machine, and when the 
context does not eliminate all risk of confusion the adjective 
must be used. Possibly the difficulty will be overcome if the 


electric motor succeeds in driving all other motors from the 
field. 


THE LOUISIANA PURCHASE EXPOSITION. 


Under clear skies, and without a single incident to mar its 
perfect arrangement, the inauguration ceremony of opening the 
World’s Fair at St. Louis, Mo., was held on April 30, 1904. 
Although there is a great deal yet to be done to complete the 
exhibit palaces in their every detail, the exposition as a whole 
was quite ready for the enthusiastic throng that had gathered 
during the few days immediately preceding the day of opening. 
An army of workers had labored diligently, under the direction 
of many masters of many industries, to weld the products of a 
universe into a composite world of lesser dimensions, with a 
result that once more stands for the inevitable domination of 
man over things, animate and inanimate. 


Electricity at the Fair. 

Of course, there is much to talk over and marvel at; much 
for artisans and professional men in every calling to take pride 
in. Giving every other element its due, however, electricity and 
the results of electrical phenomena are entitled to a foremost 
position in the scale of development and application. By day 
and by night the visitor is confronted with the never-ending 
possibilities of electrical apparatus, and apparently its scope has 
neither depth nor breadth for limits as we understand these 
terms to-day. The visitor will be transported from place to 
place on an electric railway. He will talk over an electric tele- 
phone circuit, or transmit other messages through the medium 
of the telegraph, with or without wires. Electric fans will cool 
the atmosphere, and electric lights will dissipate the darkness 
of nightfall. Cascades and waterfalls will take on a new beauty 
with the irridescence of many-colored beams glittering through 
the spray. 

Manifold Applications. 

It is almost impossible to realize the variety of ways in which 
electrical phenomena are being applied: in units of every dimen- 
sion; for measurements of various classes; as the motive power 
for countless types of mechanisms, and for bringing about differ- 
ent methods of illumination; for water-purification, for nitrifica- 
tion of the atmosphere, and for application in electrotherapeutics. 
In fact, there will be brought home the realization that this is 
indeed an electrical age, and that now and apparently forever 
must the whole world depend largely upon the engineer for its 
guidance and development. 
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TAMING THE THUNDERBOLT. 
Ever since Franklin's kite was sent upon its famous flight, 
certain optimistic individuals have thought that this pretty 
The 


tumult caused by a severe thunder-storm has evidently led 


experiment was the key to untold power and wealth. 


them to believe that vast quantities of electricity are tumbling 
around in the upper air, and to render these available to man 
needs but some method of tapping the invisible reservoir. Now, 
Rowland said that the quantity of electricity taking part in 
a flash of lightning could be collected on a thimble; but the 
handling and restraining of this thimbleful of electricity pre- 
sent a problem which few electrical engineers would care to 
undertake. It is a great achievement to use the water at 
Niagara to drive a dynamo, but most of us would hesitate 
at the thought of employing a stream of rifle bullets for the 
same purpose. 

However, some men seem to be more courageous. We are 
told in a recent despateh from the West, that the electricity 
running wild above Pike's Peak is to be harnessed to drive 
It is said that Pikes Peak is the 


“natural grounding spot for millions of volts of electricity 


trains on the cog road. 


that would otherwise be dissipated over a large area.” To 
make this inexhaustible supply available, a complete circuit 
of wire is to be erected on poles, each having at the top a 
“lightning rod designed to attract the electricity which plays 
about the peak so fiercely.” The electricity thus collected will 
be conducted to a power-house and there transformed and 
stored. It will then be fed out to the cars through a double 
trolley circuit, the return circuit being necessary to prevent 
the electricity from “grounding and thus burning out the 
motors.” Unfortunately, the announcement of this great under- 
taking does not describe the method of transformation and 
storage, although the plans of the station and specifications 
which, it is said, are being prepared should be most interesting 
reading. Another question is, what is to be done with the 
electricity which is continually drawn into the system? Ac- 
cording to the announcement, great precautions are to be taken 
to prevent it from getting to the ground; but as it continues 
to accumulate in the storage department, a point must even- 


tually be reached where something will have to “bust.” 


THE AUTOMOBILE PARADE. 


On Saturday, April 30, the Automobile Club of America 
held an automobile parade in New York city. Not only were 
pleasure carriages in line, but commercial vehicles of various 
The parade gave opportunity for an 
The 


same number of vehicles with horses attached would have used 


types were represented. 


excellent display of manwuvering and facility of control. 


up three or four times as much space and no doubt become hope- 
lessly entangled. The electric vehicle, than which there is none 
better for city work, was greatly admired. The ease of control, 
graceful lines, absence of vibration and freedom from odors or 


other objectionable features rendered it highly popular. 


Vol. 44-—-No. 19 


THE MOTOR DRIVE. 
The success of the electric motor when used for driving of 
many different kinds of machinery is undisputed—in fact, this 
But 


believers in the electrie motor are far from satisfied with the 


method of operation is becoming a standard in factories. 


conquests which it has made, and thev are continually urging 
the adoption of this secondary mover in places where there 
seems, at first sight, to be no need for it. A recent instance 
of this is furnished by the so-called motor cars which were set 
to work a short time ago on certain of the suburban lines of the 


North-Eastern Railway Company, of England. 


An Old System. 

These motor cars call to mind earlier attempts to combine 
the advantages of the electric motor for propelling vehicles with 
the gas engines independence of outside sources of power. A 
notable instance of this is the once-famous Heilmann locomotive, 
though others sought to apply this combination to street railway 


service and to automobiles. 


The Car Equipment. 

In the motor cars adopted by the North-Eastern Railway 
Company a four-cylinder gasoline engine, rated at cighty horse- 
power, is directly connected to a fifty-five-kilowatt compound- 
wound generator, one end of the car being set aside for this 
machinery. The car has two trucks, that under the end con- 
taining the machinery, being equipped with two fifty-five-horse- 
power railway motors. There is also a storage battery, rated at 
The method of 


control is practically identical with the svstems used on electric 


120 ampere-hours, placed under the car-body. 


cars, the motors being connected in series for slow running, and 
in parallel for higher speeds. However, it is possible to vary 


the voltage of the generator in order to obtain the highest speeds. 


Possible Success of the System. 

This combination does not present any novel features. It 
gives the car those features of operation which have made the 
electric equipment successful; and besides being entirely inde- 
pendent, the storage battery allows the generating equipment to 
be operated under favorable conditions. In spite of these ad- 
vantages, the combination has not been successfully applied 
heretofore. But conditions on steam railroads are different 
from those obtaining in street railway or tramway service, and 
failure in one application is not necessarily followed by failure 
in the other. Criticisms directed against such combinations are 
usually based upon the complexity of the equipment, its cost 
and weight. However, if the advantages sought justify the 
expense, the other disadvantages do not necessarily condemn thie 
system. It mav be that, with our greater knowledge, and with 
the improved machinery of to-day, these cars will prove to be 
entirely successful. In any event, this new application of an old 
system will be watched with much interest, and it is not im- 
possible that it may have some influence on the design of motor- 
propelled vehicles. The question to be answered is: how much 
sacrifice of simplicity is justified in order to gain the advantages 


of the electrie drive? 


Ma m a ao 
~ 


May 7, 1904 


THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


MUCH ENTHUSIASM SHOWN AS THE TIME 
FOR CONVENTION DRAWS NEAR. 


Within about two weeks the twenty- 
seventh convention of the National Elec- 
tric Light Association will be in full 
swing. The present indications are that 
this will be a most important and well- 
attended session. President Charles L. 


Edgar and his associates have Jabored | 


faithfully to provide well for the visiting 
delegates, both in the matter of business 
and social engagements. 

The following programme has been an- 
nounced for the convention, which will 
be held in Boston, Mass., May 24, 25, 26, 
215 

“The Sale of Electrical Energy’—W. F. 
White. 

“Economy Test of a 5,500-Horse-Power, 
Three-Cylinder, Compound Engine and Gen- 
erator”-—J. D. Andrew and W. F. Wells. 

“A One-Hundred-Mile Transmission Line” 
—Robert Howes. 

“The Mechanical Stoker and the Human 
Operator’—Edwin Yaweger. 

“The Organization and Equipment of an 
Arc Lamp Department’’—Samuel G. Rhodes. 

“Practical Notes on Steam Turbines’’— 
Francis Hodgkinson. 

“Electric Light and Power Plants in Con- 
nection with Ice Plants’—C. L. Wakefield. 

“Single-Phase Power Motors for Electric 
Lighting Stations’—W. A. Layman. 

“A Three-Wire, 500-Volt Lighting System” 
—wWalter I. Barnes. 

“Notes on the Internal-Combustion Engine 
as Applied to Central Station Service’—E. 
E. Arnold. 

“A Proposed System of Standard Instru- 
ments for Operating Companies’—H. P. 
Davis. 

“Remote Control of Electrical Apparatus” 
—William H. Cole. 


In addition to these papers, which are 
already in print, are three or four others 
on timely subjects which have not yet 
gone to press, among them one by Dr. 
F. A. C. Perrine, on “Types of Large 
Water-Power Installations.” 

The reports are as follows: 


“Report on Progress’”—T. Commerford 
Martin. 

“Report of Committee on District Heat- 
ing’—E. F. McCabe, chairman. 

“Report on Lost and Unaccounted-for Cur- 
rent’—C. W. Humphrey. 

“Report on Purchased Electric Power in 
Factories’—W. H. Atkins, chairman. 

“Report on Office Methods and Account- 
ing’’--Frank W. Frueauff. 

“Report on Advertising’—La Rue Vreden- 
burgh. 

“Report on Sign and Decorative Lighting” 
—Arthur Williams. 

“Report on Analysis of Flue Gases’"— 
Henry L. Doherty, chairman. 

“Report on Standard Rules for Electrical 
Construction and Operation’—Captain Will- 
iam Brophy, chairman. 

“Report of Committee Appointed to Inves- 
tigate the Steam Turbine’—William C. L. 
Eglin, chairman. 

“Wrinkle Department” — Edited by Charles 
H. Williams. 

“Question Box’—Edited by H. T. Hart- 
man. 


There are 100 or more “wrinkles” sub- 
mitted, and the Question Box contains 
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nearly 450 questions, nearly every one of 
which has been answered. 

In addition to the papers above enumcr- 
ated will be the paper on “Underground 
Construction? for which DPast-President 
Doherty will present a gold medal. 


ENTERTAINMENT, 


The following named gentlemen com- 
prise the local entertainment committee: 


James I. Ayer, chairman, Professor C. A. 
Adams, Albert Anderson, William H. Atkins, 
F. E. Barker, F. P. Barnes, R. N. C. Barnes, 
George H. Berg, H. Bottomley. Captain Will- 
iam Brophy, F. E. Cabot, C. W. Cartwright, 
A. E. Childs, A. T. Clark, Professor Henry 
E. Clifford, D. P. Robinson, Charles B. Davis, 
George C. Ewing, H. H. Fairbanks, H. C. 
Farnsworth, George H. Finn, Almon Foster, 
W. C. Fish, Charles J. Hatch, Percy Hodges, 
W. EB. Holmes, G. W. Holtzer, Sidney Hos- 
mer, P. J. Kennedy, A. H. Kimball, George 
B. Lauder, F. W. Lord, Emil O. Lundin, Nor- 
man Marshall, E. H. Mather, Everett Morss, 
H. W. Moses, W. L. Mulligan, J. H. Parker, 
H. S. Potter, C. B. Price, C. F. Pritchard, 
Andrew Raeburn, F. H. Raymond, F. S. Rich- 
ardson, S. B. Condit, Jr., Frank Ridlon, F. 
P. Royce, G. L. Sadler, F. S. V. Sias, F. E. 
Smith, Professor H. B. Smith, J. A. Smith, 
J. Brodie Smith, George R. Stetson, F. J. 
Stone, G. M. Stuart, La Rue Vredenburgh, 
Thomas C. Wales, R. L. Warner, N. T. Wil- 
cox, S. B. Wetherbee, F. S. Wilson, W. C. 
Woodward. 


The following programme will be car- 
ried out for the entertainment of the 
visitors: 

On Tuesday afternoon the ladies in at- 
tendance will take carriages and drive 
through the Fenway and possibly to some 
points of interest about Boston. Commit- 
tee—Charles J. Hatch, W. E. Holmes, 
D. P. Robinson. 

On Tuesday evening there will be given 
at Hotel Vendome a lecture on “Historical 
and Electrical Boston,” under the charge 
of La Rue Vredenburgh. 

On Wednesday morning the ladies will 
visit the shopping district. Committee— 
H. S. Potter, F. S. Wilson, F. S. V. Sias. 

On Wednesday afternoon there will be 
a trip down the harbor, and on return a 
visit to the L street. station of the Boston 
Edison Company. Committee—Sidnev 
Hosmer, Perey Hodges, W. C. Woodward, 
Professor H. E. Clifford. 

Wednesday evening will be spent at 
Svmphony Hall, attending a popular con- 
cert. All the space within the rail has 
been reserved for the use of the guests 
and their friends. Committee—R. L. 
Warner, Thomas C. Wales, R. N. C. 
Barnes, George C. Ewing, F. W. Lord. 

On Thursday there will be provided for 
the ladies a trip in automobiles to Way- 
side Inn, Lexington and Concord. Com- 
mittee—C. B. Davis, George H. Berg, F. 
N. Wilson. 

On Friday the entire day will be de- 
voted to personally conducted trips in 
and about Boston. The business sessions 
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of the association will close on Thurs- 
day evening, leaving Friday to be devoted 
purely to entertainment in the manner 
above outlined. 

A gencral information bureau will be 
established at the Hotel Vendome, in 
charge of Messrs. Vose and Peasley, and 
in addition to the usual duties that such 
a bureau is called upon to perform, it is 
intended to have during the week lists 
made of those desiring to take any par- 
ticular trips or see any particular points 
on Friday, so that adequate arrangements 
may be made for properly personally con- 
ducting the visitors to such places as 
they desire to go. 

Mr. W. H. Atkins will have gentral 
charge of the entertainment on Friday, 
and the following committees have been 
selected to arrange details for the ex- 
cursions as listed: Institute of Tech- 
nology, Professor H. B. Clifford; Harvard 
University, Professor ©. A. Adams; Bun- 
ker Hill Monument and Navy Yard, P. J. 
Kennedy; Fore River Ship and Engine 
Company, Charles H. Parker; Simplex 
Electric Company, Everett Morss; Holt- 
zer-Cabot Electrie Company, C. W. Holt- 
zer; power stations, Boston, I. E. Moul- 
trop; trolley trips, Paul Winsor; N. E. 
Gas and Coke Company, George H. Finn. 
-<> 

Radioactivity for Determining the 
Capacity of Condensers. 

Mr. J. A. McClelland, in the Philo- 
sophical Magazine for April, describes an 
application of the ionization current ob- 
tained by the use of a radioactive sub- 
stance, such as uranium, for the deter- 
nunation of capacities down to a few 
microfarads. The radioactive substance 
must give a constant ionization current, 
and this is used to charge one condenser 
to a given potential, and then another, 
the time taken in the two cases being ob- 
served. The ratio of the two capacities 
is given by the ratio of the time intervals 
required to charge them. The method 
does not require a supply of radium, as 
uranium is to be found in every labora- 
tory and gives better results. A few 
grammes of a uranium salt were spread 
on a sheet of paper placed on an insulated 
metal plate, surmounted by another in- 
sulated plate connected to a battery. As 
soon as the difference of potential between 
the two plates has attained the maximum, 
the current becomes constant. The meth- 
od gives very accurate results, and may 
be used for measuring capacities varying 
from one microfarad to one micro-micro- 
It is very free from errors, and 


farad. 


the only quantity to be measured is the 


time interval. 
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The Faraday Society. 

An ordinary meeting of the Faraday 
Society was held on Wednesday, April 13, 
at the Institution of Electrical Engineers, 
London, England, Mr. J. Swinburne, vice- 
president, was in the chair. 

Mr. Arthur J. Hiorns read an abstract 
of his paper on “Alloys of Copper and 
Arsenic,” illustrating this remarks by a 
series of lantern slides. The object of 
the author’s investigations was to ascer- 
tain the exact relation between copper and 
arsenic in binary alloys, and the limit of 
proportion of arsenic that can be retained 
in copper in the cold solid state. 

The addition of arsenic lowers the melt- 
ing point of copper uniformly down to 
about fourteen per cent, when a steep 
fall in the freezing-point curve occurs, 
reaching its lowest point at 685 degrees 
centigrade. This alloy contains 19.2 per 
ccnt of arsenic, which corresponds to the 
formula Cu As, The alloy with twenty- 
two per cent of arsenic freezes at 708 
degrees, and the temperature gradually 
rises until the alloy with 28.34 is reached 
at 747 degrees. This is the compound 
Cu;As. At 810 degrees another chemical 
compound freezes, having the chemical 
formula Cu,As,; it contains 32.2 per 
cent of arsenic. Beyond this point the 
temperature gradually falls again to a 
minimum at the alloy with about thirty- 
five per cent of arsenic. The curve then 
rises to another summit at 740 degrees, 
forming the compound Cu, As, with 37.24 
per cent of arsenic. From this position 
the curve descends to 702 degrees with the 
alloy containing forty-one per cent of 
arsenic; this is nearly the practical limit 
of the direct combination of copper and 
arsenic. 

‘ihe top surfaces of many of the alloys 
were photographed. The types of pattern 
visible on the etched surface depend upon 
the position of the freezing point on the 
curve. For alloys whose freezing point 
is on or near the summit of a curve, the 
whole of the section is composed of one 
substance, generally made up of crystal 
grains having fine boundaries. When by 
addition of copper or arsenic a summit of 
a curve is left, the lines between the 
crystal grains widen and become filled 
with a network of matter differing from 
that of the crystals and generally show- 
ing a more or less striated appearance, s0 
characteristic of eutectics. As the bottom 
of a curve leading from a summit is 
reached the eutectic occupies tne whole 
surface. It is noticeable that the alloy 
of minimum fusion of copper-arsenic al- 
loys has an extremely fine striated struc- 
ture. Any deviation in composition from 
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the eutectic proportion causes the break- 
ing up of this striated pattern, and grains 
of one of the constituents appear in the 
eutectic matrix. 

A microscopic examination was also 
made of polished sections of the various 
alloys. These when viewed in daylight are 
all copper-colored in those with little 
arsenic, and gradually get paler as the 
arsenic is increased. When the alloy with 
19.2 per cent is reached, the surface ap- 
pears of a pale blue color, and this is 
continued up to the compound Cu As, 
containing 28.34 per cent, which is of a 
deeper blue color. ‘The alloys between 
19.2 and 28.3 per cent have a paler blue 
tint because the blue constituent is as- 
sociated with a constituent richer in cop- 
per, forming a eutectic mixture. ‘The alloy 
with thirty per cent is of a light purple 
color, and when the compound Cu,As, 
is reached, containing 32.2 per cent, a 
full reddish purple is obtained. ‘This pur- 
ple color maintains up to the limit of 
these experiments with forty-five per cent 
of arsenic, but gets gradually paler. 

The paper concludes with a detailed 
description of the various alloys, fully il- 
lustrated by excellent photomicrographs. 

Mr. Swinburne, referring to the melt- 
ing point of arsenics, which the author 
thought could only be obtained by ex- 
periments made under great pressure, ob- 
served that the effect of pressure on the 
melting point of solids is very small, and 
that probably at ordinary pressures the 
melting point of arsenic was very close 
to its volatilizing point. 

Dr. Pekin hoped that the author would 
supplement his researches by making con- 
ductivity measurements of the series of 
alloys. 

Dr. C. H. Desch made some interesting 
comparisons between the results obtained 
by the author and those published by other 
investigators in the case of the analogous 
series of copper-antimmony alloys. 

Mr. E. G. P. Bousfield contributed a 
paper on “Experiments with a New Pri- 
mary Cell.” The cell consists of an inner 
porous pot containing nitric acid and a 
carbon pole, and an outer vessel contain- 
ing sodium hydrate solution and a metal 
pole, preferably zinc; t. e., a solution of 
from twelve per cent to fifteen per cent, 
using solutions of maximum conductivity 
with zinc and carbon poles on open cir- 
cuit, an electromotive force of 2.6 volta 
may be obtained. Not only does the cell 
possess this comparatively high electro- 
motive force, but it may be short-circuited 
far longer than most cells before it runs 
down. A cell short-circuited through a 
dotal resistance of 0.61 ohm gave a cur- 
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rent of 4.18 amperes which fell to 2.61 
in an hour, 2.38 in two and one-quarter 
hours, and 1.75 in six hours. A smaller 
cell gave a fairly constant current of about 
0.8 ampere for twenty ~or twenty-five 
hours. Discharge curves are given in the 
paper. 

Acids other than nitrate were experi- 
mented with. Some of them gave higher 
electromotive forces than nitric acid, but 
no other acid possessed the same “last- 
ing powers.” ‘The effect of using various 
metals instead of zinc was also tried; 
some of these gave higher electromotive 
forces than the zinc, but the thigh read- 
ings were quite transitory. Using two 
carbon poles the electromotive force was 
about 1.35 volts. The cell is then similar 
to Becquerel’s platinum cell, in which 
the plates are immersed in acid and caus- 
tic potash respectively. 

Mr. W. R. Cooper referred to the dis- 
advantages of both nitric acid and caustic 
soda as electrolytes. The high electromo- 
tive force of the cell was only apparent, 
because it rapidly fell to a working value 
of 1.8 or 1.9. He would like to have seen 
comparative tests made, say, with a bi- 
chromate cell. 

Mr. J. Swinburne mentioned a sugges- 
tion made by Dr. Swan, that the cell 
would be improved if it were converted 
into a three-fluid cell, with a neutral 
electrolyte, e. g., NaNQ,, in the mid-com- 
partment. 

Mr. Bousfield also contributed a “Note 
on Determining Accurately the Percent- 
age of Ozone in Gases Not Dissociated by 
Moderate Heat.” Difficulty was found in 
determining accurately the quantities of 
ozone formed in different electrolytic re- 
actions. The potassium iodide test is 
sufficiently accurate for most purposes, 
but for very accurate work it is not satis- 
factory, as an error of five per cent or 
more is often obtained with a slightly 


alkaline solution, and an error of as much 
as one or two per cent with an acid so- 
lution. Estimating the czone by weight, 
using glass globes for that purpose, was 
also found to be somewhat uncertain, due 
to the condensation of moisture on the 
glass. The method recommended by the 
author is a measurement by volume. A 
certain quantity of gas containing ozone 
is measured. This gas is then passed 
over some substance, such as heated 
platinized asbestos, which is capable of 
conventing ozone into ordinary oxygen. 
On again measuring the gases, an increase 
of value due to the breaking down of O, 
molecules into O, molecules is found. 
From this increase of volume the quantity 
and percentage of ozone originally pres- 
ent is readily calculated. A description of 
the simple apparatus required for the 
measurements is given in the paper. 
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COMMON BATTERY TELEPHONE 
SYSTEMS—IV. 


BY J. C. KELSEY. 


THE REPEATING COIL SYSTEM. 

The expressions common battery, cen- 
tral energy and central battery have iden- 
tical meaning. They represent the prac- 
tice in which the subscriber directs the 
actions of the operator by the movement 
of the hook which supports the receiver. 
Removing the receiver allows the hook 
to rise, and causes a line signal to be given 
at the central office for connection. Hang- 
ing up receiver lowers the hook and causes 


a cord signal to be given for disconnection. 


If a second connection is desired, the al- 
ternate raising and lowering of the hook 
alternates the cord signal, and notifies 


the operator of the subscriber’s desire. The 
local battery system has no such advan- 


Common battery systems may be classi- 
fied in two divisions. First, those using 
the repeating coil in the cord circuit, and 
second, those using retardation coils and 
condensers, either directly or indirectly 
with the cord circuit. The repeating coil 
system is the older, and naturally grew 
out of conditions of previous local battery 
practice. The retardation and condenser 
principle is a newer condition, and is nec- 
essarily the outgrowth of the cautious 
patent protection of the prior system. Its 
usage is characteristic of the independent 
interests, although the licensee companies 
are using the retardation principle in the 
smaller cities, where the capacity does not 
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exceed two thousand lines. The compara- 
tive advantages of the two systems are 
equivalent. 

The first widely used repeating coil sys- 
tem for large city practice was not com- 
mon battery in its strictest sense. There 
were three distinct batteries, having a re- 
spective pressure of twenty, eight and four 
volts. The twenty-volt battery supplied 
current for talking and for the operation 
of the line and cord relays. The eight- 
volt battery supplied current to the cord 
or supervisory lamps, the pilot lamps, and 
operated the cut-off relays. This battery 
carried the heaviest load, and was com- 
posed of twenty-five G-11 elements of 
chloride make, with a capacity of 2,000 
ampere-hours. The four-volt battery sup- 
plied current to the line lamps, and each 
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Fig. 6.—Tnre REPEATING COIL SYSTEM. 


cell of the battery supplied alternate 
operators’ transmitters with current. On 
account of the low voltage of the lamps, 
the respective cells of the four and eight- 
volt batteries could not be charged to 
their limit of 2.6 volts, because no incean- 
descent lamp can stand a strain of nearly 
thirty per cent over-voltage. Therefore, 
the four and eight-volt batteries were du- 
plicated, so that one set could be charged, 
while the other was discharging. This 
added to the first cost of the plant, and 
increased the maintenance cost also. 
‘These multi-voltage systems are giving ex- 
cellent service to the cities of St. Louis, 
Indianapolis, Minneapolis, Cleveland, 
New Orleans, and others; St. Louis being 
said to have the most satisfactory serv- 
ice in the world. 
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The act of replacing an antiquated 
system with a newer one, local and com- 
mon battery, for instance, makes it im- 
perative that the operating company shall 
look forward to that time when the new 
system shall begin operation without in- 
terfering with the daily service of its 
thousands of subscribers. To accomplish 
this purpose the instrument must be ar- 
ranged so that it will operate on both 
systems, and the subscriber be unaware 
of the change, or cut-over, which usually 
occurs at noon or night. He probably 
might not be aware of the change until 
a company inspector removed the handle 
from the generator of his instrument. 
This condition is attained by a condenser. 
In Fig. 6 the bridging telephone is shown 
at the left, with a condenser K placed in 


the ringer circuit. As the generator is 
normally open, no change is necessary. 
With the condenser in the ringer circuit, 
the instrument circuit is open to continu- 
ous currents, and thereby operative to 
common battery. It is closed to alter- 
nating currents, and is operative to both 
common and local battery operators for 
ringing. Removing the receiver from the 
hook closes the circuit through the re- 
ceiver and an induction coil secondary. 
Hanging up receiver, the circuit is opened. 
That fulfils common battery requirements. 
The condenser does not interfere with 
local battery requirements. After suffi- 
cient time the company removes the old 
instrument and replaces it with a common 
battery instrument, which is shown at 
right of the figure, in which T is trans- 
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mitter, R the receiver, K the condenser, 
B the ringers, S the secondary and 
P the primary. The removal of the hook 
places the transmitter and induction coil 
secondary across the line in series. 

To call the operator the removal of the 
receiver causes battery current to flow 
from the twenty-volt battery, through the 
windings of an eighty-ohm relay LR, over 
the line to the transmitter and induction 
coil secondary, and thence back to battery 
over the other side of the line. The con- 
tacts of line relay LR close the four-volt 
battery through the line lamp LL placed 
above the answering jack of the line in 
full view of the operator who, seeing the 
lighted lamp, inserts a plug to answer. 

In local battery practice to prevent a 
drop falling unseen contacts were ar- 
ranged whereby the falling of a shutter 
would set into motion a night bell. In 
common battery practice lamps are likely 
to burn out, or owing to low voltage the 
corrosion of the contacts prevents lighting. 
In a system of 5,000 lines, with 5,000 
lamps, this trouble would be very serious, 
were it not for a very ingenious solution 
of the difficulty. 

Each operator handles 100 lines as an 
average. Associated with these 100 lamps 
is one lamp called a pilot lamp, which 
lights each time that any one of the 
smaller 100 lamps does. This pilot lamp 
PL is controlled by a pilot relay PR, 
through whose windings the entire bank 
of 100 lamps receives its battery current 
during a call. When a call is made the 
line relay LR closes the lamp circuit 
through the four-volt battery and the pilot 
relay. If the lamp is dead, or contacts 
corroded, no current will flow, and the 
pilot relay will not be energized, and the 
pilot lamp will not light also. But the 
pilot lamp must light, whether or not the 
line lamp does. The operator must have 
some indication. To compel the pilot 
lamp to light, a shunt is placed about the 
contact springs of each lamp socket. This 
shunt is of 100 ohms resistance, and does 
not impair brightness of the lamp. If 
the lamp is out of order, enough current 
will flow through that shunt to energize 
the pilot relay, light the pilot lamp and 
notify the operator of a call somewhere 
in the 100 bank. She would therefore 
plug in, and hunt through all the answer- 
ing jacks until she found the party. After 
giving the party the desired connection, 
she would report the trouble. 

The pilot relay PR is of peculiar con- 
struction. It has two cores, two armatures 
and three windings. The 100 and the 
one-ohm windings are on same core and 
wound in same direction. When the line 
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relay LR closes contacts the current would 
pass from the four-volt battery through 
contact a, 100-ohm winding, contact b, 
through lamp shunt of LL, thence to 
ground. Then the energized core of 100- 
ohm winding would attract its armature, 
and close a circuit from the eight-volt 
battery to contact e, pilot lamp LP, con- 
tact d, contact c, thence to ground, light- 
ing the pilot lamp regardless of presence 
of lamp LL. 

If the lamp LL is in order, it will not 
be lighted until after the pilot lamp. In 
parallel with pilot lamp LP is a 240-ohm 
winding about the core of the other relay, 
high enough in resistance to prevent dim- 
ming of the pilot lamp. When the cur- 
rent passes through LP some of the cur- 
rent passes through the 240-ohm winding, 
thereby energizing it. Its contacts close 
the circuit of the one-ohm winding in 
parallel with the 100-ohm winding, which 
allows LL to light by reason of its twenty- 
ohm filament receiving current through 
one ohm in series rather than 100 ohms. 

The line ends in a multiple of jacks 
at the office, one side ending at the tip 
spring and the other at the ring spring. 
The sleeve contact is connected to ground 
through the winding of the cut-off relay. 
The function of this cut-off relay is to 
disassociate the line signal from the line 
when upon connection. It also removes 
the battery from the line circuits, because it 
was found advantageous to supply battery 
from the cord circuit during connection. 
Cut-off relay COR has a resistance of 
twenty ohms, and is actuated by the en- 
trance of the plug, upon whose sleeve 
there exists eight-volt battery potential. 

As the battery is cut off the line during 
a connection, the cord circuit must restore 
it. It is the cutting off of the battery 
that gives the subscriber the vicious click 
in his receiver. To give quiet connection 
between metallic lines and grounded lines, 
a repeating coil is necessary. Its induc- 
tive windings prevent cross-talk between 
the cord circuits. It individualizes each 
cord circuit and two talking subscribers. 
The two tips of the plugs are connected 
to grounded side of battery, and two rings 
connected to negative side. An impulse 
coming in from the tip of the plug would 
pass through R1P1, battery R2P2, thence 
to ring of the plug. It would induce an 
impulse in R3P3, battery R4P4, out 
through tip and ring at the right. 

The act of plugging-in cuts off the 
battery and line signal. At the same in- 
stant the four-volt lamp AL lights, being 
in series with COR. The battery flows to 
the subscriber through the cord circuit, in 
which a relay AR is placed. This relay 
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is non-inductive, because the voice cur- 
rents have to pass through it. Its eleven 
ohms copper winding is paralleled by a 
100-ohm German silver winding, which 
does not weaken the relay to a great ex- 
tent. The relay slightly unbalances the 
line where there is great inductive dis- 
turbance. The subscriber, with his tele- 
phone off the hook, closes the circuit 
through relay AR, whose contacts close a 
ten-ohm shunt about the lamp AL, which 
with the aid of an opalescent shade has 
the appearance of extinguishment, and in- 
dicating to the operator the attitude of the 
subscriber. 

To talk to the subscriber the operator 
throws the key LK which puts her talking 
set across the circuit on the calling side. 
In her talking set, in the receiver and 
secondary circuit, is placed a condenser 
to prevent the gavage receiver click, which 
the twenty-volt battery would cause when 
she throws the key. The condenser K1 
also prevents interference with the calling 
cord relay and signal. While it would 
cause no particular trouble, the action 
would be useless anyway. The transmitter 
is of local battery type, in which B is a 
half of the four-volt battery, T the trans- 
mitter, and P the primary of the induc- 
tion coil. ‘This method of energizing 
transmitters was conductive to some cross- 
talk, particularly if the operators had 
loud, sharp voices. 

Before the operator could call a party, 
she would have to make a test in the 
multiple to see if the line desired was 
available. Touching the tip of the plug 
to the sleeve of the jack would cause no 
test click, because the ground on the tip 
of the plug would meet the ground at the 
sleeve, made through the cut-off relay. If 
the jack was not busy, she would plug in 
and throw the key RK for an instant, 
which would put alternating current on 
the calling plug, thence to the line, and 
through the subscriber’s instrument, more 
particularly the condenser, and 1,000-ohm 
ringers. 

The act of inserting the calling plug 
would cause the eight-volt battery to flow 
through the calling supervisory lamp CL, 
thence through the cut-off relay to ground, 
lighting the lamp and operating the cut- 
off relay. If the cut-off relay had not been 
operated, the ringing current would have 
a shorter path through the line relay and 
battery, thence to ground. It would 
weaken the ringing and agitate the line 
relay, thereby flashing the line lamp LL. 

When the called party anewers, the cur- 
rent flows out over the line and instru- 
ment, through the cord relay CR, causing 
it to be energized. It pulls up ite contacts 
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about the ten-ohm shunt and lamp, and 
it appears to go out, thereby indicating to 
the operator that there is no further need 
of ringing. 

Both lamps are out, as both parties are 
talking. Both cut-off relays are open, and 
the parties are in inductive relation 
through the windings of the repeating 
coil. Just what value the electromotive 
force of the induced alternating current 
has is yet to be determined. It is very 
low, anyway. 

When the parties hang up their re- 
ceivers, the current can no longer flow 
through the subscriber’s instrument, nor 
through the cord relays AR and CR, and 
their contacts fall back. This removes the 
shunts from the lamps and they come 
up to their full brightness. The operator 
then pulls down the connection without 
the challenge necessary in local battery 
practice. 

If the a call ig made for a busy line, the 
operator will know it by receiving a suc- 
cession of clicks in her receiver, that is, 
a click for each time she withdraws the 
tip of the plug from the sleeve of the jack. 
4 busy jack has just the reverse potential 
of the normal jack. It gets battery poten- 
tial from the entrance of another opera- 
tor’s plug, somewhere along the multiple. 
When the testing operator touches the tip 
to the sleeve, the battery that exists on 
the sleeve tends to flow to ground 
through the quarter of the repeating coil 
R3P3. In so doing it stores magnetic 
energy in the core of the repeating coil. 
The operator does hear a slight click at 
this time, but not enough to decide her. 
It takes an element of time for a current 
to be established in a circuit containing 
impedance. This condition obtains in the 
quarter of the coil R3P3. About the time 
the operator withdraws the tip of the plug 
the current has arisen to its full value, and 
the core may be said to be fully charged 
with lines of force. Breaking the circuit 
causes this magnetic energy to dissipate, 
which it does most rapidly, cutting the 
conductors of the repeating coil in the 
quickest time possible, hence the produc- 
tion of an electromotive force in the coils 
of the repeating coil, which shows itself 
in the form of a click in the operator’s 
receiver, because she is bridged across the 
calling side of the coil, and also in the 
waiting subscribers ear, because he is 
bridged across the other side of the coil. 
Testing can be accomplished by either 
plug, as is the case with few common bat- 
terv systems. 

This system has the disadvantage of 
not being able to use a pilot lamp for the 
answering cords. Only those svetems 
which open the lamp circuit to extinguish 
it find it available. It has the advantage 
of connecting grounded and metallic lines, 
however, that retardation svstems lack. 

All the eight-volt battery current for 
the pilot lamps passes through a night 
bell relay NBR, which closes contacts 
about a ringing generator and bell. A 
switch, mounted upon the ‘hoard, serves to 
short-circuit this relay during the day. 


ELECTRICAL REVIEW 
ELECTROLYTIC IRON.’ 
BY C. F. BURGESS AND CARL HAMBUECHEN. 


A great deal of attention has been de- 
voted of late to the application of elec- 
trical energy to the metallurgy of iron 
and some of the results attained seem to 
point to developments of industrial im- 
portance. Most of the attempts to apply 
electrical energy have been through its 
transformation into heat for use in vari- 
ous smelting and reduction processes. That 
the electrolytic as well as the electro- 
thermal effect might be utilized indus- 
trially does not seem to have been con- 
sidered seriously, as it has been commonly 
held that the difficulties inherent in the 
deposition of iron are such as to preclude 
its playing an important part in the 
industrial electrometallurgy of this ele- 
ment. 

It has, however, been shown, as a result 
of recent experimental work carried on in 
the laboratory of applied electrochemis- 
try of the University of Wisconsin, that 
electrolytic iron can be produced in such 
quantities and at such cost as to make it 
a material of commercial as well as of 
scientific importance, should sufficient de- 
mand for it arise. 

A survey of available literature on the 
subject of electrolytic iron leads naturally 
to the assumption that its deposition is 
difficult to accomplish and that there are 
few solutions from which it can be de- 
posited. Moreover, it has been held that 
a satisfactory quality of deposit can be 
attained only by the use of very low cur- 
rent densities and an exceedingly slow 
rate of deposition. Practically, the only 
uses to which electrolytic iron has been 
put are in the so-called “steel facing” of 
dics and electrotypes and as a material 
for investigating the properties of the pure 
metal. 

The hardness of electrolytic iron, which 
makes it especially suited to the facing 
or electrotypes, is due to the occluded 
hydrogen, which ia practically the only 
impurity present. In fact the very term 
“electrolytic iron” is commonly assumed 
to be synonymous with “pure iron.” In 
just what manner the hydrogen is held 
by the metal is a matter of doubt, it be- 
ing claimed by some that it is simply 
condensed and bv others that it forms a 
definite hydride. Such iron may contain 
this gas in quantities equal to several 
hundred times the volume of the metal, 
and it can be almost entirely freed from 
it by heating. Certain investigators have 
found that electrolytic iron contains car- 


1 Paper read at the meeting of the American Electro- 
chemical Society, Washington, "April 9. 
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bon in appreciable quantities, while others 
have found that carbon is absent. 

Dr. John A. Mathews, “Alloy Steels, 

Mineral Industry for 1902,” states that 
“pure iron may properly be classed among 
the ‘rare metals’; thousands of tons of 
iron alloyed with impurities from a frac- 
tion of one per cent upward are produced 
annually, but not a pound of iron in its 
pure elemental condition has ever been 
made under ordinary smelting conditions. 
By ‘pure’ we mean in a condition com- 
parable with that in which the precious 
metals are produced or as pure as the 
best electrolytic copper and nickel. 
Just as pure iron is a chemical curiosity, 
so also is an alloy containing only iron 
and carbon. In practice, at least, four 
other solid elements occur fortuitously in 
all steels, viz., manganese, silicon, sulphur 
and phosphorous.” 

Something over two years ago the au- 
thors of this paper undertook an experi- 
mental investigation of the conditions 
suitable for electrolytically depositing 
iron, and this work has proceeded almost 
without interruption since that time. The 
primary object of the investigation was to 
produce, if possible, pure iron in such 
quantities and at such cost as to make 
it an available material for further en- 
quiry into its properties. Since our at- 
tention has been confined almost exclu- 
sively to this phase of the problem, the 
observations which have been made as to 
the physical and chemical properties of 
the product are by no means exhaustive 
and, indeed, are considered only as pre- 
liminary to a more extensive research 
which it is hoped to take up in the future. 

The preliminary work consisted in test- 
ing the various electrolyte materials which 
had been suggested previously and from 
these the most promising were selected as 
the basis for further trials. It is needless 
to record here the many hundreds of tests 
which were made, for most of them were 
unsuccessful, nor is it necessary to recite 
the difficulties encountered. The investi- 
gation was necessarily a slow one, since 
many of the trials required days and even 
weeks of operation before conclusions 
could be drawn as to their success. A 
large number of iron salts were used, and 
the effects of variations of density of so- 
lutions, current densities, temperature, 
agitation of electrolyte and various other 
factors were noted. As a result of such 
observation ferrous sulphate with a cer- 
tain percentage of ammonium sulphate 
was chosen as affording the most satisfac- 
tory results, and the process, as it is now 
being operated on a small experimental 
scale, may be briefly described as follows: 
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the electrolyte consists of ferrous and 
ammonium sulphates; the current density 
at the cathode is six to ten amperes per 
square foot of cathode surface and at 
the anode slightly less; the electromotive 
force for each cell is slightly under one 
volt; the temperature of electrolyte is 
about thirty degrees centigrade; the 
anodes consist of ordinary grades of 
wrought iron and steel; the starting shects 
for the cathodes are of thin sheet iron, 
previously cleaned of rust and steel. 

One of the most serious difficulties en- 
countered was in obtaining a thick de- 
posit of iron. While it was proved that 
there is a considerable range of conditions 
under which iron can be deposited uni- 
formly and densely for a few hours, or 
perhaps for a few days, it was almost 
always found that the surface would be- 
come so rough or pitted, or that such a 
rapid treeing would take place, or that 
the deposit would curl up to such a degree, 
that it was necessary to discontinue the 
experiment and start a new one under 
different conditions. But improvements 
have been gradually effected until at the 
present time it is possible to continue the 
run four weeks without replacing the 
cathodes. At the end of such time the 
cathode reaches an average thicknese of 
about three-quartera of an inch and the 
surface is so rough and nodular that it is 
not considered advisable to carry the de- 
position further. 

The current efficiency of deposition is 
very closely 100 per cent; that is, there is 
a deposition of about one gramme per am- 
pere-hour. The electromotive force being 
one volt gives about 2.2 pounds of iron 
per kilowatt-hour. Since all the factors 
which go to make up the cost of large 
scale production can not be accurately 
determined from a small scale experi- 
ment, it is impossible to state from our 
investigations what would be the cost of 
working on an industrial scale. For the 
past six months three tanks have been 
maintained in almost continuous opera- 
tion, these tanks having the dimensions 
eight inches wide by thirteen inches long 
by fifteen inches deep and containing two 
anodes and one cathode. The finished cath- 
odes from these tanks weigh about twenty 
pounds, and constitute, perhaps, the 
largest pieces of electrolytic iron which 
have, up to the present time, been pro- 
duced. The total amount of the material 
which has been produced from all of our 
experiments is about one-half ton. 

A run of two months’ duration was 
made to determine the extent of the de- 
terioration of the electrolyte, resulting in 
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the conclusion that the solution can be 
kept in good working condition with little 
trouble or expense. It would appear, 
therefore, that the cost of refining, aside 
from fixed charges on plant, and with 
power at $30 per kilowatt-year, would be 
under one-half cent per pound of iron, 
thus placing it not greatly in excess of 
the cost of refining copper. 

Even with these figures realized, wheth- 
er or not electrolytic iron can be profitably 
produced depends upon the uses which 
can be made of the refined metal. These 
in turn depend upon its properties, the 
most striking of which is its purity. Al- 
though our work was directed toward the 
production of electrolytic iron in a dense 
and massive condition rather than in a 
high degree of purity, analyses which have 
been made show the purity to be in ex- 
cess of 99.9 per cent. Not a trace of 
carbon was detected, and silicon, man- 
ganese and other impurities commonly 
found in iron appear to be absent. The 
only impurity which has been detected is 
hydrogen, which is present in appreciable 
quantities in the metal as taken from the 
electrolytic tanks. This gaseous element 
in its physical or chemical combination 
with iron influences, in a most striking 
manner, the physical properties of the 
metal. The hydrogen can be driven off 
almost completely, if not entirely, by heat- 
ing to a white heat, the evolution com- 
mencing at a temperature below 100 de- 
grees centigrade and becoming rapid at a 
temperature below a red heat. Elec- 
trolytic iron heated in a Thomson welder, 
or even in a Bunsen burner, has been 
observed to give off hydrogen so rapidly 
that it ignites and continues to burn after 
removing the source of heat, presenting 
an appearance similar to that which would 
be produced by dipping the iron in alcohol 
and igniting it. The metal containing 
the hydrogen is so hard that it can be filed 
or sawed only with difficulty, and is so 
brittle that it is readily shattered by a 
sharp blow from a hammer. After the ex- 
pulsion of the gas it becomes softer, and 
after having been raised to a welding tem- 
perature it assumes properties of mal- 
leability and toughness similar to those 
of Swedish iron. 

The iron when heated in a forge fire can 
be readily welded and forged into any de- 
sired shape, and various test samples were 
made in this way. During such working, 
however, impurities are introduced, analy- 
sis invariably showing the presence of a 
very small percentage of carbon. The 
cathodes, three-fourths of an inch in 
thickness, have a surface so rough that 
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they can not be rolled satisfactorily into 
sheets, though it is possible that improve- 
ments can yet be made in this respect 
which will enable smooth surfaces to be 
obtained. The deposit adheres so loosely 
to the starting sheets that it can be re- 
moved readily. 

A considerable amount of work has been 
expended in the attempt to melt elec- 
trolytic iron without at the same time 
introducing impurities. The difficulties 
that lie in the way of doing this, however, 
are great on account of the high tempera- 
tures necessary, and the affinity which the 
iron at such temperature has for many of 
the clements. The melting temperature 
of the pure iron seems to lie closely to 
that of platinum, though actual values 
have not as yet been determined from lack 
of suitable measuring instruments. Vari- 
ous forms of electric furnaces have been 
constructed for this purpose, a furnace 
of the inductor type appearing to be the 
most suitable for preventing the intro- 
duction of carbon. Results which have 
been somewhat satisfactory have been ob- 
tained by heating a molten electrolyte be- 
tween graphite electrodes to a suitable 
temperature and introducing the metal 
into such molten bath. The metal thus 
produced is tough and malleable, while it 
also has a fracture of coarse crystalline 
nature. The affinity which the iron has 
for carbon is shown by the fact that it 
can be readily melted in a graphite cruci- 
ble, while a silica crucible heated to a 
considerably higher degree melts before 
the iron in it begins to flow. The absorp- 
tion of the carbon in the former case pro- 
duces a fusible alloy of iron. 

Experiments have shown that the hys- 
teresis, permeability and electrolytic re- 
sistance of electrolytic iron are greatly 
influenced by the amount of hydrogen in 
it. An iron ring was deposited in such 
form that a hysteresis and permeability 
loop could be determined by the Ewing 
method. It was found that by heating 
in boiling water the hysteresis was low- 
ered several hundred per cent. By fur- 
ther heating in an oil bath to 200 degrees 
the value was decreased still further, but 
to a smaller extent than in the first heat- 
ing, and upon attempting to heat it to 
500 degrees the ring broke and the experi- 
ment was therefore interrupted. Certain 
samples of forged iron have shown per- 
meability values equaling or even ex- 
ceeding those of the highest permeability 
standard samples of Swedish iron. Other 
samples, prepared under apparently identi- 
cal conditions, showed much poorer re- 
sults, so that it is impossible as yet to 
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draw definite conclusions as to the mag- 
netic properties of electrolytic iron. 

It having been shown that it is possi- 
ble for electrolytic iron to be produced 
at a small cost, the question naturally 
arises as to what uses there may be for it. 
The first suggestion which naturally pre- 
sents itself is that on account of its purity 
it would serve as a basis for investigating 
the properties of iron and its alloys. In- 
vestigations having for their object the 
determination of the influence of various 
elements alloyed with iron as regards its 
electrical properties, have been unsatis- 
factory on account of the presence of 
other impurities which modify or mask 
the effect of the element which it is de- 
sired to study. Starting with the pure 
iron, therefore, alloys of a predetermined 
and definite composition can be produced, 
thus making such investigations of greater 
simplicity. Unless the difficulties encoun- 
tered in the working of electrolytic iron 
on account of its roughness offer too seri- 
ous an objection, it should compete favor- 
ably with the purer grades of commercial 
iron which are used for various purposes 
and which sell for three cents and up- 
ward per pound. 

Electrolytic iron naturally offers the 
means of manufacturing chemically pure 
iron compounds and for standardizing 830- 
lutions in the analytical chemical labora- 
tory. The electrolytic iron, in addition 
to its purity, has an advantage for the 
purpose just mentioned of rapidly dis- 
solving in an acid solution. A test which 
was made to determine the rate at which 
electrolytic iron and iron wire sold as 
chemically pure for standardizing pur- 
poses dissolve, showed a ratio of one to 
twelve in favor of the former. By reason 
of the brittleness imparted by the oc- 
cluded hydrogen, it can be readily broken 
up into grains of a desired size and even 
reduced to a fine powder. 

Although the investigations referred to 
in this paper have covered a considerable 
length of time, the work which has been 
done should, perhaps, be considered only 
as preliminary to a more extended in- 
vestigation which it is hoped may be taken 
un in the future. Summing up the work 


thus far done, it shows that it is possible 
to obtain electrolytic iron in large quan- 
tities and at a reasonable cost, and that, 
therefore, irom should be added to the list 
of metals to which the process of elec- 
trolytic refining can be applied satisfac- 
torily. It has been demonstrated, also, 
that such iron possesses a higħ degree of 
purity, though just how closely it ap- 
proaches absolute purity can be shown 
only by spectroscopic analysis or by other 
methods which are more accurate than 
those which have been available. 


ELECTRICAL REVIEW 


A CONTRIBUTION TO THE THEORY OF 
THE REGULATION OF ALTERNA- 
TORS.! 


BY H. M. HOBART AND F. PUNGA. 


(Concluded.) 


It has been demonstrated? that the 
number of lines per ampere-turn per 
centimetre of free length may be taken at 
from 0.4 to 0.8. As a rough approxima- 
tion we may estimate them as follows : 
0.8 line for 1 slot per pole and per phase. 
0.7 éé se 2 éé £» cé éé os ee 
0:6. S 

Thus in the case under consideration 
we obtain: 55 xX 1+ 1 + 106 x 0.7 = 
55 + 74 = 129 lines per ampere-turn.’ 

The inductance per spool of twenty- 
eight turns is 

28? X 129 x 10* = 0.00100 henry 
and the reactance is 
Im X 25 X 0.00100 = 0.157 ohm. 


cé 3 é< és éé <é oé sé 
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As there are sixteen such twenty-eight- 
turn spools per phase, the reactance per 
phase is 

16 X 0.157 = 2.51 ohms. 

The reactance pressure with full-load 

current of 98.5 amperes is 
98.5 X 2.51 = 248 volts. 

From the saturation curve of Fig. 8, we 
find that 500 ampere-turns per field-spool 
are necessary for this voltage. 

The demagnetizing ampere-turns equal 
(see table ITI) 

3 X 0.77 X 0.96 x 1,380 = 3,050. 

Hence, one requires 

3,050 + 500 = 3,550 
field ampere-turns per pole to generate 
full-load current in the short-circuited 
windings. The observed value was 3,625 
ampere-turns. 

This agreement, within two per cent, 
is, of course, better than can be relied 
upon, or indeed than is at all necessary ; 
but by this method it appears that an 

presented at the 186th meeting of the 


1A Dt 
American Institute of Electrical Engineers, New York, 
April 22, 1904. 

2**Modern Commutating Dynamo Machines, with 
Special Reference to the Commutating Limits,” by 

. M. Hobart, Proceedings Institute lectrical En- 
gineers, vol. xxxi, p. 170. Š 

3It is interesting to note that the end connections 
contribute more to the total inductance than the slots. 
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accuracy of from five to ten per cent is 
generally attainable, in predetermining 
the excitation corresponding to a given 
short-circuit current. 

We have checked the experimentally ob- 
served short-circuit current on eighteen 
different machines and in eighty-nine per 
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cent of all cases the agreement was within 
seven per cent. These are given in table 
1V, which shows the agreement between 
calculation and experiment for seven 
single-phase and eleven three-phase ma- 
chines, these being the only machines to 
which the calculation has been applied. 
An interesting point to be noticed in 
the short-circuit current relates to the 
very small value of the reactance-pressure 
as compared with that generally ascribed 
to such proportions. This arises from the 
elimination of all fluxes emerging from 
the armature, the remaining flux being, 
in our opinion, the only one correctly to 
be considered as pertaining to the react- 
ance-pressure. Now, we should readily 
admit that with the data at present ac- 
cessible, the determination of the induc- 
tance can only be very rough. But as it 
exerts so slight an influence upon the re- 
sult, this inaccuracy in its predetermina- 
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tion is of less importance. In fact, it 
was the experimental observation that in 
a great number of machines examined, the 
short-circuit current deviated but slight- 
ly from that corresponding to a magneto- 
motive force equal to that of the field- 
spools, that led one of us in a series of 
articles in which he collaborated! to neg- 


1 “ Design of Alternators,” Engineering, vol. lxx, p. 107. 
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lect the inductance-flux as directly affect- 
ing the value of the resultant flux, and to 
employ it merely in deriving the angular 
distance between mid-pole position of the 
centre of one side of the armature coil, 
and the position corresponding to maxi- 
mum value of the current in the armature 
coil. This theory gave very satisfactory 
results, checking observed values more 
closely than any other method available. 
But of course the present method which 
is supported by a sound theory, is distinct- 
lv preferable and gives, in fact, still higher 
accuracy. 

In the predetermination of the charac- 
teristic curves, one has frequent occasion 
to employ the following values: 


TABLE IV. 
g 
Ampere-turns |c% 
s 2 _| onthe Field fe $y 
re a ya, Spool. & Ss 
28| 2 |SF -JEE g 
Type of 3 5 . 23 . jot FE 
Machine. | z£; ° | £n 3 £232 acs 
S4|/ S | Sa) ÈE fe*ee acs 
s Z | espe sas 
mS ® 3 SonFtlee? 
oe) 
Single-phase 
generator... 8 60 | 4000 4560 14 
$ 120 | 14 125 | 2900 2810 2 
s 100 | 20 60 | 275 5 
ie 60 10 125 | 2000 2RuQ 8 
ae 800 | 32 125 | 3650 3510 4 
om 180 | 20 125 | 8250 307 ° 5.5 
X 150 | 20 125 | 2050 2890 2 
Three - phase 
generator, Y- 
connected ...| 3880| 12 60 | 38550 SRRO 9.3 
eo BO 12 85 | 5255 5050 4 
39 225 25 | 6750 6300 7 
5 150 | 14 60 | 3400 3500 8 
Three - phase 
generator, Y- 
connected...| 150] 12 60 | 4190 8940 4 
ss T Ww 25 | 4800 4900 2 
Ne 250 | A 25 | 7850 7930 1 
e 100 | 12 60 | 8950 8900 1.5 
si 150 | 12 60 | 38550 3850 0 
` 20 | 16 60 | 3800 8800 0 
20 | 48 40 | 5300 5550 5 


Ohmic (i R) drop per ampere, 0.33 volt. 

Reactance-pressure per ampere, 2.52 volts. 

Demagnetizing ampere-turns per ampere 
=3 x 0.77 x 0.96 x 14 x sing’ = 31 
sin ¢’ (see table IIT). 

Distorting ampere-turns per ampere = 
30.17 x 0.96 x 14 x cos ¢ = 6.8 cos 
¢’ (see table III). 

Calculation of the armature interfer- 
ence for full load and cos ¢ = |I. 

In the diagram of Fig. 9, the vectors 
have the following magnitudes: 


OE = 2,880 volts. 
EB = 98.5 x 2.52 = 248 volts. 
BA = 98.5 x 0.33 = 32.5 volts. 


OA = V (OE + BA)? + (AB)? = 2,915. 
Hence 


a = sin- - 20 
2,915. 


= sin-' 0.08. 
= 4.8 degrees. 


The distorting ampere-turns equal 8.6 x 
98.5 XxX cos ¢' = 670 cos ¢’. 
¢ is not yet determined, but it is evi- 


ELECTRICAL REVIEW 


dently small—of the nature of fifteen 
degrees — and hence cos ¢’is approximately 
equal to unity and the armature distor- 
tion to 670 ampere-turns. 
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For 2,915 volts per phase we see from 
the straight sloping line in Fig. 8 that the 
air-gap reluctance requires 5,600 ampere- 
turns. Hence 8 which equals 

Distorting ampere-turns 

Ampere-turns for air-gap 
is equal to 

B x 90 degrees = 10.8 degrees 

5,600 S i eae 
$ =a +8 =4.8 deg.+10.8 deg. =15.6 deg.’ 
The demagnetizing ampere-turns 
= 31 x 98.5 x sin ¢’. 
= 31 X 98.5 x 0.262. 
= 800. 

From the saturation curve in Fig. 8 

we find that 7,900 ampere-turns are re- 


x 90 degrees 
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quired for 2,915 volts per phase. Hence 
the total field excitation required for full- 


\If greater accuracy should be considered desirable, 
one could, now that a better approximation of ¢’ has 
been obtained, make a final precise calculation of 8 as 
follows: 
cos 15.6 deg. 


= 10.8 ; 
P T gos 0 deg. ” aeg 

= 0.93 x 10.8 deg. 

= 10.40 


and 9 = 4.8 deg. 4 10.4 deg. = 15.2 deg. 
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load current of 98.5 amperes at unity 
power-factor is 
800 + 7,900 = 8,700. 

But at this increased magnetomotive 
force the leakage coefficient of the mag- 
netic circuit has also increased, and at 
the high saturation values often met with 
in modern alternators this may amount to 
a very appreciable influence, and we take 
account of it in our theory; though in the 
interests of simplicity, only in a roughly 
approximate manner, as anything ap- 
proaching an exact estimation requ ires too 
much time! to be employed in practical 
designing work. 

We follow Hopkinson’s definition for 
the leakage coefficient, namely, 


Leakage coefficient 
__ Useful flux + leakage flux _ 


Useful flux $ 
the leakage flux is equal to a constant x 
the ampere-turns per field-spool multi- 
plied by 
AF) (see Fig. 10) 


for cores of rectangular cross-section 
and by 
h+d 


a 


for cores of circular sections. 

The constant may be taken at about 1.7 
per cent. It is assumed that pole-arc is 
between 0.55 and 0.70 of pole-pitch. 

For no-load and 2,915 volts per phase 
we obtain a leakage coefficient equal to 
1.20.2 

At full load the leakage coefficient in- 
creases to 
8,700 
1 + 0.20 x 7,900 

In Fig. 8 are plotted, in addition to 
the right-hand curve of total saturation, 
two other curves, the intermediate one 
corresponding to the ampere-turns re 
quired for air-gap and teeth, and the — 
left-hand curve corresponding to the am- 
pere-turns required for magnet-core and 
yoke. For our purpose it has been suffi- 
cient to take the saturation for air-gap 
as a straight line through the origin tan- 
gent to the curve of total saturation, and 
to derive the curve for magnet core and 
yoke from the difference of the other two 
curves, taking into account the ampere- 
turns for the teeth at high saturation. 

For a no-load potential of 2,915 volts 
per phase (OA of Fig. 9), 1,950 ampere- 


=1.22 


1See Kapp's " Elektromechanische Konstruktionen,” 
1902, p. W; Arnold, E. T. Z., 1902, p. 25 


3 Ampere-turns per field: spool = 7,650. 
h=B b= 87 


Total useful flux = M = 


ac 15 
2) o o =58 Xx 108 
4.44 X 418 x 25 « 10 * 
1.7 X 7.050 x 25 = (87 +15) _ 199 


Leakage coefficient = 1+ 5.8 x 108 x 15 
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turns are, from the left-hand curve of 
Fig. 8, found to be required for magnet 
core and yoke. But eo far as relates to 
the magnetomotive force required for mag- 
net core and yoke, the increase in the 
leakage coefficient from 1.20 to 1.22 has 
the same effect as would result from an 
increase in voltage per phase from 2,915 
to 


aoe x 2,915 = 2,960 volts 
with constant leakage coefficient. From 
the left-hand saturation curve of Fig. 8 
it is found that for 2,960 volts, the mag- 
net core and yoke would require 2,050 
ampere-turns. 

2,050 — 1,950 = 100 ampere-turns 
is the increased excitation required for 
magnet core and yoke in virtue of the 
increased leakage coefficient. 

From this we finally find that a total 
magnetomotive force of 

8,700 + 100 = 8,800 ampere-turns 
per field spool is required to obtain 5,000 
terminal volts (2,880 volte per phase) 
for the full-load current of 98.5 amperes 
at unity power-factor. 

To obtain the inherent regulation, one 
compares the voltage per phase (2,880) 
thus obtained, with the pressure corre- 
sponding to the same excitation at no 
load. 

This is found from Fig. 8 to be 3,030 
volte, and the inherent regulation is there- 
fore: 

3,030 — 2,880 


3,040 x 100 = 4.9 per cent. 


In this manner the field ampere-turns . 


have been estimated for various pressures 
and various amperes output and the re- 
sults are plotted in Fig. 11. Experimental 
confirmation of the upper curve (that for 
2,880 volts per phase) is found in the 
group of observed points plotted in Fig. 
11 for these conditions of load and press- 
ure. In Fig. 12 the right-hand satura- 
tion curve for full-load current of 98.5 
amperes at unity power-factor has been 
derived by observation, while the plotted 
points are taken from the calculated curves 
of Fig. 11. The left-hand curve of Fig. 
12 is merely the no-load saturation curve 
which has been reproduced from Fig. 8. 
CALCULATIONS FOR COS ¢ = 0. 


For a power-factor of zero, the calcu- 
lations become exceedingly simple. The 
armature distortion becomes equal to zero, 


1We define the ‘inherent regulation” for a given 
power-factor, as the percentage increase in pressure 
occurring when the load is decreased from rated full- 
load current to no load, the excitation remaining 


constant. 
The “excitation regulation’’ is also a useful concep- 
tion, and for a given power-factor is defined as the 
rcentage increase in the excitation required to main- 
in constant terminal pressure, as the load is increased 
from no load to rated full-load amperes. 
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but the demagnetizing ampere-turns have 
a great influence upon the results. The 
ohmic drop can be altogether neglected 
because of its vector position, while the 
reactance pressure swings nearly into 
phase with the terminal pressure. 

For full-load current of 98.5 amperes, 


| | | Sake on bs Fe 
| | | | | ZERO Power-FacTorR | | | 
| | j | FIG 14 | | | 
| {| 
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the calculation is as follows (see Fig. 

13): 

EB = 248. 

AO = OB (approximately) = OE + EB. 
= 2,880 + 248 = 3,128. 

Demagnetizing ampere-turns = 3,050. 

Ampere-turns per field-spool required 
to generate 3,128 volts = 9,400. 

Total = 3,050 + 9,400 = 12,450. 

Leakage coefficient . 
12,450 
= 1 + 0.20 x - 9,400 

Increase in excitation required in virtue 
of increased leakage coefficient = 4,100! 
— 3,000 = 1,100 am pere-turns. 

Total excitation per field-spool required 
for 5,000 terminal volts (2,880 volts per 
phase), for 98.5 amperes output at cos 
$ = 0 is, therefore, 

12,450 + 1,100 = 13,550 ampere-turns. 

Corresponding to the group of curves 
of Fig. 11 relating to cos ¢ = 1, there has 


oe 127. 
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been prepared for cos ¢ = 0, the group 
of curves shown in Fig. 14. Experiment- 
ally observed points could, of course, not 
be obtained for cos ¢ = 0, but a number 


14,100 and 8,000 are the excitations for magnetic core 


and yoke corresponding respectively to = x 818 = 
8,300 and to 3,128 volts. 
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taken for values of cos lying between 
0.10 and 0.25 are given corresponding to 
the upper curve for 2,880 volts; i. e., 
5,000 terminal volts. These observed 
points lie somewhat below the calculated 
curve, and even when the difference in 
power-factor is taken into consideration, 
are slightly too low. This presumably 
arises from the tooth-saturation which for 
these conditions reached 17,500 lines per 
square centimetre, and occasioned a slight 
decrease in the inductance, below the 
short-circuit value, where the agreement 
was so excellent. The authors are not 
of opinion that a precise predetermination 
of the influence of the tooth-saturation 
is possible, as this has alwaye been found 
with induction motors to be the case. For- 
tunately, also, the method, without con- 
sideration of the influence of the tooth- 
saturation on the inductance, gives much 
more precise results than are required in 
practice. 

These groups of curves (Figs. 11 and 
14) afford a simple means of deriving 
curves of the performance of an alternator 
under all conditions of load. Should one, 
for instance, wish to plot a curve show- 
ing the dependence of the terminal press- 
ure on the current for constant field ex- 
citation, one draws a horizontal line cor- 
responding to this constant value of the 
excitation, and the intersection of this line 
with the curves for different pressures 
gives at once sufficient points for plotting 
the desired curve. This has been done in 
Fig. 15 for four different cases, for which 
experimental data were also available. 
This agreement is very close. 

For values of the power-factor inter- 
mediate between zero and unity, one car- 
ries out the calculation in the same man- 
ner as has been illustrated for cos @ = 1. 
One employs for the purpose the vector 
diagram of Fig. 2, in order to calculate 
OA and the angle a it is preferable to 
employ the graphical method, taking the 
values directly from the diagram, and thus 
avoid the necessity for analytical calcula- 
tions. £8 is obtained from the value of 
the armature distortion and one thus ob- 
tains 

¢=at+B+¢ 
The remainder of the calculation pro- 


ceeds in precisely the same manner as for 
cos ¢ = 1 and cos ¢ = 0. 


The authors are of the opinion that 
in the course of time it will become cus- 
tomary to specify merely the regulation 
for a pure inductance load; for, just as 
in the calculations this was shown to be 
the simplest case to handle, so also ia it 
in practice, the case which can be most 
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cheaply, simply and accurately experi- 
mentally determined. 

For approximately unity power-factor, 
it is exceedingly difficult, even with the 
best of wattmeters and other measuring 
instruments, to demonstrate the presence 
or absence of a slight difference of phase, 
and to measure it, although such a slight 
phase difference has a great influence on 
the regulation. For very low power-fac- 
tors, i. e., for cos ¢ = 0 as the limit, a 
phase difference of from twenty degrees 
to thirty degrees only slightly influences 
the result. Furthermore, for tests with 
cos ¢ = 1, a certain fall in speed is diffi- 
cult to avoid when throwing on the load. 
For the same current at a low power- 
factor this difficulty in an experimental 
determination of the pressure regulation 
is avoided. 

All these factors tend to make the in- 
troduction of the percentage inherent 
regulation at cos ¢ = 0 as an important 
criterion of the design, a very desirable 
step. Should such a course be adopted 
generally, it would perhaps be necessary 
specially to consider those factors that 
may make the inherent regulatidn, at 
unity power-factor, poor, without impair- 
ing the inherent regulation at zero power- 
factor. These factors are: 

1. The ohmic drop. 

2. The ratio of pole-are to pole-pitch. 

The influence of the ohmic dropamounts 
in the design we have considered to about 
twenty-five per cent of the inherent regu- 
lation at cos @ = 1, and is negligible at 
cos ¢ = 0. Therefore it is necessary to 
specify the ohmic drop separately, and a 
resistance measurement with direct cur- 
rent at the final temperature of the gen- 
erator is quite sufficient for the purpose. 

The ratio of pole-are to pitch may have 
a decided effect, if quite abnormal dimen- 
sions are adopted; but inasmuch as other 
considerations, especially increased mag- 
netic leakage, would prevent the use of 
a high ratio, the writers propose, for sim- 
plicity’s sake, to disregard this factor. The 
writers put forward, therefore, the fol- 
lowing specification as regards inherent 
regulation: 

The generator shall, when loaded with 
the full rated current, lagging in phase 
behind the pressure by an angle corre- 
sponding to a power-factor of less than 
0.2, at the temperature which the gen- 
erator attains after ten hours’ full-load 
working, increase its normal pressure by 
no more than — per cent, when the load is 
thrown off. 

The ohmic drop, calculated with rated 
full-load current, and a resistance deter- 
mined experimentally at the final tempera- 
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ture with direct current, shall not amount 
to more than — per cent. 

The calculation of these data may be 
briefly repeated in tabular form: 


Output at unity power-factor............... 850 kw. 
Type of winding ....cccccccncsccsccccscsceuse Y 
Pressure per phase............. cece eeeee sso 2880 
Amperes per phase at full load.............. 98.5 
Number of armature-turus per phase....... 448 
Number of poles........ ccc cece cece eee eeeeee 32 
Number of armature-turns per pole and per 

PHASE cecene teas eee aa eee es 14 
Number of effective armature am pere-turns 

per pole and per phase............. cece eee 1880 
Ratio of pole-arc to pole-pitch............... 0.63 


Space taken by one side of the winding, per 
pole and per phase in per cent of pole-pitch. 383% 
Breadth-factor (Bi..... cece cece eee ee tenes 0.95 
Demagnetizing ampere-turns per ampere... 31 
Demagnetizing ampere-turns at full load ia) 3500 
Number of S)OtsS........ ccc ces e eee eee cence 192 
Number of slots per pole and per phase..... 2 


Depth of slot (CD) 0.0.5 60 ses sc cesses eg eeewiens 9.2mm 
Depth of slot above winding space .d)...... 1:2: > 
Width of slot at the root... .. cee cece eens eee 3.3 ‘ 


Width of slot at the end ................000e 
c.g.s. lines per ampere-turns per cm. length 

of winding in one Slot... 0... ee eee eee eee ee 1. 
Additional lines in case of half open stots... —— 
Total lines per cm. length of winding in one 

BOL cc coun seeing Geek ed tae an ee Eke wees 1.99 
c.g.s. lines per ampere- turns per cm. length 

of effective WINdIN..... cc cece eee ee eee 
c.g.s. lines per ampere-turns per cm. length 

of free Winding..... 0... cece eee eee eee 0.7 


Length of one turn in iron effective length) 55 cm. 
Length of one turn ip air (free length)...... 106 * 
c.g s. lines per ampere-turns due to effective 

length of a turn.......ssesssessnorseerosesss 55 
c.g.s lines per ampere-turns due to free 

length of A tUM.....esssssssrssesessereseeo 74 
c.g.s. lines per ampere-turns ......sssosesess 129 
Inductance of one Coil......esssessessssosese 0.001 henry 
Reactance of one cCoil........sesssessssesesee 0.157 ohm 
Reactarce of all coils per phase............. 2.51 “ 
Reactance pressure per aAMperE....es....sso 2.51 volts 
Reactance pressure per phase at full load.. 248 “ 
Total internal pressure........... ce eee ee eees 3128 ** 
Ampere-turns required for internal press- 

UPEA Jonsi ine ts Seales eete AAE ae ees 
Demagnetizing ampere-turns ((1)........06- 3050 
A F oo otis Meads ETN E E eee A ER 12450 
Shape of magnet Cross-Section. .......sesosee rectangular 
Width of MAgNet.......sssess.ossoesesososneo 37 cm. 
Radial length of magnet COre......ssessesse 25 ~“ 
Smallest distance between magnet cores 

midway along their length................ 15 “ 
Leakage c.g.s. lines corresponding to inter- 

nal pressure = 1.24 x 10° 
Useful MIX 4 cid patie Hehe hac eae 6.2 x 10° 


Leakage coefficient............. tase neeceoae 1.20 
Leakage coefficient. corresponding to inter- 
nal pressure ampere-turns + demagnetiz- 


ing AMpere-turns ........... cee ee cece cence 1.27 - 


Ampere-turns for field + yoke) correspond- 
ing to internal pressure. .......sessersersss 
Ampere-turns for (field + yoke) correspond- 


ing to the increased leakage factor........ 4100 
Difference in ampere turns (C)...........06- 1100 
Ampere-turns per internal volt.............. WOO 
Demagnetizing ampere-turns..... eee eee 8050 
Total ampere-turns at full load.............. 136 


calculated ampere-turns at no load....... volts 
Inherent regulation at zero power-factor... 23% 
Inherent regulation at power-factor up to 

U.20 (@SLIMALEK ).. cece ener ccc cencececcesees 21¢ 
Length of one turn ....... cece eee eee eee eeee 1.61 cm. 
Total length of the turns of one phase...... 2U ~“ 
Cross section of one Conductor. .....sssssesee 44.2 8q. cm. 
Cross section of all parallel conductors..... 44.2 e ‘ 
Resistance of one phase at 60°......sssseeses 0.33 ohm 
Ohmic drop per phase per ampere.........-. 0.33 volt 
Ohmic drop per phase at full load........... B.A“ 


Ohmic drop in per cent of pressure per phase. 1.13% 
APPENDIX I. 


Derivation of the tables set forth in 
table I, and consideration of the general 
solution for any wave-form of electromo- 
tive force and current. 

We have considered the case of arma- 
ture interference due to a single conductor 
per pole, traversed by a constant current 
of i amperes, the conductor occupying a 
fixed position opposite the pole. (See Figs. 
3 to 6.) But of course the occurrence in a 
dynamo consists in the flow of an alter- 
nating current in the conductor and the 
conductor moves past the pole at a rate 
corresponding to the frequency of this 
alternating current. Hence the amount of 
the interference of the armature magneto- 
motive force instead of being constant 
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varies from instant to instant. The mag- 
netic flux will tend to respond to these 
variations in the armature magnetomotive 
force, but in so far as it responds, it gen- 
erates eddy currents, so that the ampli- 
tude of these periodic variations in the 
magnetic flux 13 very small in comparison 
with the amplitude of the periodic varia- 
tions in the total magnetomotive force. 
Thus it is justifiable to assume a mean 
magnetic flux corresponding to the mean 
total magnetomotive force. For various 
symmetrically situated positions of the 
conductor, we calculate the armature in- 
terference in the manner already illus- 
trated and take a mean of these results 
for the final value. We shall now explain 
the derivation of this mean value for the 
case of a single-phase alternator with one 
slot per pole, on the assumption of a sine 
curve of current. 

If we let the slot contain 2 n conduc- 
tors, we have n ampere-turne per pole. 
Letting i denote the effective armature 
current, then evidently: 


nia/ 2 = maximum armature ampere- 
turns per pole. Let us subdivide the 
pitch into ten sections corresponding to 
the values 

T T 

t= o> z= 2 Io’ 
and let us first consider the case where 
maximum current is reached when the 
conductor reaches mid-pitch position. One 
sees at once that in thie case the total 
number of magnetic lines is not affected 
by the armature interference, +. e., the 
demagnetizing ampere-turns are equal to 
zero. Hence, in our formula 


aan z (b— z)i 
Y=} KGb) +28 


T = 0, etc. 


Since we have two n conductors for 
every one conductor of the elementary 
case, the formula now reads 


_ a(b—2z)tX2n 
ca Se rey ere 


or, reduced 


_ a(b—2z)in 
Y= Kb—nib+2azin 


the denominator, which as we have seen, 
represents the entire surface, remains con- 
stant. In order to derive the average 
value of the armature distortion we have 
only to consider the variable numerator. 


z(b—z)in 


The calculation can best be arranged in 
tabular form and. this is done in table A 
for the case of fifty per cent pole-pitch, n 
turns per pole and one slot per pole. 


baa] 


~ N parre 


May 7, 1904 


TABLE A. 


CALCULATION OF ARMATURE DISTORTION FOR 
THE CASE OF A UNI-SLOT ALTERNATOR 
WHERE MAXIMUM CURRENT I8 REACHED 
WHEN THE CONDUCTORS OCCUPY THE MID- 
POLE PORITION. 


Ratio of pole-arc to pitch equals fifty per cent. 
Distance from centre of the armature magneto- 
motive force to mid-pole position equals 0. 


z(b-x)in 


{the product of the 
values in the first 
three columns. } 


x 
Distance of Group 
from Mid-Pole 
Position. 

o 
i 
p< 
Magnetomotive 
Force of One Group 
of Conductors, in 
Ampere-Turns, at 
Different Positions. 


of -onductors 


0 Br/0 iniy 2 x0.71 0 
1X 7/10 | 4x 17/10 Ini Y 2 X0.89lni V 2 8.55 (7/10)? 
2x 17/10 | 8x 7/10 |ni Y 2 x0.Wini y 2 5.92 (7/10,2 
8x 7/10 | 8x 7/10 ni y 2 xO0.Wini y 2 6.92 (T/10)? 
4X 7/10 | 1x7/10|ni Vy 2 XxX0.jni y 2 8.55 (7/10)? 
5x 7/10 | Ox 7/10 jni yV 2 x0.71 0 


In table A the distonting effect of the 
component group of conductors when lying 
under the pole face has been estimated. 
It has already been mentioned that the 
conductors when not lying under the pole 
face exert no distorting influence; hence 
we obtain the average value for 

z(b—x)nt 
by adding together the six values in the 
last column of table A, and dividing by 
ten, the total number of sections into 
which the pitch r has been subdivided. 

This average value is 

1.94” 4/2 (r/10)* = 0.027 i n r° 
- The magnetic centre has therefore been 
shifted by the amount 


ER LAB 


A. 
_ 0.027 inr 
~ OSAT 


= 0.054 (Å A )r 

We must next proceed to consider the 
case where the centre of the group of 
armature conductors is at a distance 1/10 
from the pole centre at the instant when 
maximum current flows. Thus it now be- 
comes necessary to consider the alteration 
not only in the form of the flux distribu- 
tion but aleo in its amounts. 

The change in magnitude, ¢/2 the arma- 
ture demagnetization is dependent upon 
the expression 

(6— 22) n i! 


With reference to table A we have stated 
that the conductors only cause a distor- 
tion of the field when lying under the 
pole face, and have hence considered only 
these positions of the conductors in esti- 
‘mating the distortion. But in estimating, 

b is diminished 


A by the armature demagnetization. 
This is evident from Fig. 5. ie 
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the decrease in the total flux, armature 
conductors in all positions have to be 
taken into account. One sees this best by 
considering Figs. 6 and 10. xv is taken as 
positive in the direction from A to B 
(Fig. 10). We may integrate from A to 
D or from one to the next of any other 
two points separated from one another by 
a distance equal to the pitch. In all 
cases where these conditions are complied 
with, the same result will be obtained. 
The plan pursued in deriving the follow- 
ing tables has been to integrate between 
points C and B. b i is derived by calcu- 
lating the mean magnetomotive force in 
ampere-turns exerted by the armature 
conductors in moving from B to C. 

BC is divided into ten parts and as 
we know that the maximum value of the 
sine wave of current occurs when the con- 
ductor is distant by r/10 from the mid- 
pole position, one can readily derive the 
corresponding values for all the other po- 
sitions and thus obtain the mean value, 
which is 

0.400 (i n) r 

The value 2 z n it must of course 
also be obtained from the mean of this 
game range of positions, t. e., from B to C, 
z being taken as positive in the direction 
AB from A. But the influence of the 
conductors when lying between A and C 
is evidently zero, since the air-gap may 
be taken as infinitely great. Hence, we 
have, just as in table A, to consider only 
the conductors lying directly under the 
pole-are. 

So we again take ten symmetrically 
situated positions, of which only the 
values for the five lying between A and B 
need to be calculated, while in the re- 
maining positions 

22n1= 0 
TABLE B. 


CALCULATION OF 2 z n f IN OBTAINING THE 
ARMATURE DEMAGNETIZATION FOR THE CASE 
WHERE MAXIMUM CURRENT 18 REACHED 
WHEN THE CONDUCTORS OCCUPY A POSITION 
DISTANT BY 7/10 FROM MID-POLE POSITION. 

AENEA E EE E E E 


z Magnetomotive 2zni 
e of One 
Distance of Group of i. e., the Product 
Group of Conductors, in of the Values 
Conductors Ampere- s, | in the First Two 
from Mid-Pole at Different Columns. 
Position. Positions. 
0 iny 2 x0.89 0 
7/10 iny 3 x0.9 | 0.0072 (nÐT 
27/10 iny 2 x0. | 0.1989 (nt)T 
8 7/10 iny 2 x0.80 | 0.967 2 (ni)T 
4 7/10 iny 2 x0.71 | 0.98472 (ni)T 


5 7/10 iny 2 x0.455 | 0.2297 72 (ni)t 


A summation of the values in table B 
gives us 
1.36 (n îi) r 


1 į. e., 2c (armature ampere-turns per pole). 
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Hence, the mean value of 2 z n 7 is 
1.36 (n i) rT 
10 
= 0.136 (n i) r 
and we at once obtain the distortion as 
(b — 2 x) n i = 0.400 (n i) r 2 z 0.136 (n i) r 
= 0.128 (n i) r 
The shifting of the magnetic centre 
(t. e., the armature distortion) is calcu- 
lated just as in table A, and as it is only 
the final results which are of interest, 
this calculation will not be repeated here. 
The results of these calculations are 
brought together in table C. 


TABLE C. 
POLE ARC = 50 PER CENT OF PIICH. 


| 
| 
| 


aa > S 

: O 

25] $ | 28 8 
es g 

cee} ee | 28 | 8y gs 
w D pe 5 a + O £ + 
AES Eos Ç. g aS’ $6 
O62 Keda | <3 AIEE CE 
Com noS gag EEEN E: > 2 

SfE | Be“ | Ss Su tek we 
oe AET: aSo 23.598 ge 
850 3 BE | ge rss 

Poo BL .6 = uo! A © 
webs ve $ Q cz œ : 
paal g @ | 2d u B 3 
o8 s 8 & sp = 
ace B a E on 
ze4| 2 ae = 
AA 

0.41 sin g’ 0.027 cos ọ' 

0 0 0 0.027 Gin)r®| 0.027 


T/10 10.128 (¢ n)r| 0.127 (0.0854 (i n)r2| 0.0856 


27/10 0.24 Gn)r| 0.241 (0.0217 (i n)r2| 0.0819 
37/10 (0.88 (i n)r| 0.881 (0.0158 (in)r?!/ 0.0159 
47/10 0.39 Gin)r| 0.404 (0.0070 (in)r2} 0.0084 


57/10 ie Ci n)r| 0.41 0 0 


As one sees from the table, the agree- 
ment with the sine curve is practically 
perfect, and we are fully justified in draw- 
ing the conclusions expressed in the two 
following equations : 

(b — 2 x) n i = 0.41 (n i) 7 sin ¢' 
= armature demagnetization. 

zx (b — x) n i = 0.027 (n i) t? cos ¢? 
= armature distortion. 

In the same way the corresponding 
values for a pole-arc equal to seventy per 
cent of the pitch, have been found to be 

(6 — 2 z) n i = 0.52 (n i) r sin ọ' 
= armature demagnetization. 

z (b — z) nt = 0.070? (n i) t° cos ¢’ 
= armature distortion. 

We have now arrived at the stage where 
we may drop the original assumption of 
a magnetic material without reluctance, 
and we will examine into the alterations 
thereby involved; up to this point we have 
reckoned throughout on the basis of the 
magnetic flux having only to cross the 
air-gap, so far as relates to the reluctance 
encountered. Now, thosc magnetic lines 
which must also traverse magnet core and 
yoke will thereby have to encounter a 
much greater reluctance than we have up 
to this point assumed. 

Much the simplest way of taking ac- 
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count of this influence, is to alter the ex- 
pressions from magnetic flux to magneto- 
motive force. It should be observed that 
this only applies to that portion of the 
magnetic flux which traverses magnet and 
yoke; for that portion which only brings 
about a shifting of the magnetic field, the 
retention of the magnetic lines is correct. 
Nevertheless, in order to preserve uni- 
formity in expression we shall also trans- 
fer the latter into equivalent magnetomo- 
tive force, employing, not the total field 
magnetomotive force A but the magneto- 
motive force A} (in ampere-turns), which 
is necessary to drive the magnetic flux 
across the air-gap. That portion of the 
armature magnetomotive force which acts 
to change the magnitude of the magnetic 
flux is denoted by armature demagnetiza- 
tion, and that which acts to change ita 
position, by armature distortion. 

Returning now to the example which we 
have been considering, we have 
Armature demagnetization (for b = 0.5 7) 

= 0.82 (i n) sind 
Armature demagnetization (for b = 0.7 7) 
= 0.75 (i n) sin $ 
Armature distortion (for b = 0.5 7) 
= 0.108 (i n) cos ¢' 
Armature distortion (for 6 = 0.7 7) 
= 0.202 (i n) cos ¢' 

While the armature demagnetization 
must be deducted directly from the field 
magnetomotive force, one employs the 
armature distortion to determine the dis- 
placement of the magnetic centre, express- 
ing this either in the form : 

Armature distortion 


y= Gap ampere-turns xe 
or in degrees : 

B= ——— x 90° 
or, 

Armature distortion ó 
p= ~ Gap ampere-turns aN 
> 
Electrification of the Tunnels under 
the Alps. 


The European technical press reports 
that the question of operating the various 
railroads through the Alpine tunnels elec- 
trically is being seriously discussed in 
Switzerland. The Enrstfeld-Bellinzona 
section has been used for experimental 
work, and the results obtained promise 
economy in the working of the whole 
Gothard line, so that the adoption of elec- 
tric traction may be expected before long. 
It is said that steam traction costs about 
twenty-two cents per train-mile there, 
while the highest estimate for electric 
traction does not place it at more than 
eighteen cents. The use of electric trac- 
tion in the Simplon tunnel is also being 
discussed. 
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Honoring a Distinguished News- 

paper Man. : 

Mr. Melville E. Stone, general manager 
of the Associated Press and president- 
elect of the Illinois Society of New York, 
was tendered a dinner by the society at 
Delmonico’s Saturday evening, April 30. 
About two hundred friends of Mr. Stone 
were present, including many distin- 
guished in public life and in journalistic 
and financial circles. Mr. Henry D. Esta- 
brook, general counsel of the Western 
Union Telegraph Company, was the able 
toastmaster, and several interesting and 
eloquent speeches were delivered by ex- 
Secretary Lyman J. Gage, ex-Postmaster- 
General Charles Emory Smith, the Rev. 
Dr. Ernest M. Stires, the Hon. Whitelaw 
Reid, James M. Beck, and others. 

Mr. Stone in responding, made an elo- 
quent tribute to the loyalty of his staff, 
and speaking touchingly of the boys on 
the danger line in the Russian-Japanese 
War, said: 


“T am proud of the gentlemen who are 
associated with me, I shall never cease, so 
long as I live, to have not only pride in 
them, but the profoundest possible respect, 
a respect for the men who are going out 
to-night between two armies scarcely civil- 
ized, from our point of view, taking their 
lives in their hands, conscious that if they 
happen to be with the defeated party, 
death is almost certain. 

“And, gentlemen, there are a number 
of men out on the borders of the Yalu 
river to-night who have not the consola- 
tion of a gun to defend themselves with, 
and who are at the forefront to write 
the news of the Associated Press that you 
may enjoy it to-morrow morning.” 

Among those present in addition to the 
speakers were Colonel Robert C. Clowry, 
A. B. Chandler, George G. Ward, Arthur 
Brisbane, Charles W. Price, Louis Wiley, 
Thomas J. Ryan, T. C. McClure, B. 
Brooks, J. C. Barclay, A. Davidson, 
Charles A. Moore, F. B. Schenck, G. W. 
Rogers, Herman Ridder, Adolph S. Ochs, 
John Norris, Don C. Seitz, Bradford Mer- 
rill, E. P. Call, William C. Bryant, Frank 
R. Lawrence, E. C. Bradley, Geo. E. Mar- 
cus, J. Q. Mitchell, John A. Sleicher, 
C. H. Boynton, V. P. Snyder, and others. 

The compliments for the honored guest 
of the evening were of a nature to have 
turned the head of a younger man, and 
yet were thoroughly deserved by Mr. 
Stone, whose able and far-seeing manage- 
ment of the Associated Press—the great- 
est news gathering organization in the 
world—has placed it on a particularly 
high plane, one it never before reached. 
His recent success in securing the re- 
moval of the Russian censorship, through 
a personal interview with the Czar, was 
especially spoken of by several of the 
speakers, and is a source of much gratifi- 
cation to the press of the United States. 
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Automobile Parade. 

The first annual automobile parade of 
the Automobile Club of America was held 
on April 30, 1904. It is unfortunate that 
the early part of the day was marred by 
a severe rain-storm, which made neces- 
sary a delay of several hours in the start. 
Hundreds of automobiles of every type 
were in line, and in addition to the auto- 
mobile drivers, there were a number of 
guests carried in the different vehicles. 
The electric vehicle was strongly repre- 
sented, and universal commendation of 
this type of wagon was heard everywhere 
along the line. Among the storage bat- 
tery companies represented by having their 
equipments installed in various vehicles 
were the Electric Storage Battery Com- 
pany, Philadelphia, Pa.; Gould Storage 
Battery Company, New York, N. Y.; the 
National Battery Company, Buffalo, 
N. Y., and the Edison Storage Battery 
Company, Orange, N. J. i 

After the parade, the guests of the club, 
participating club members and all own- 
ers carrying guests were entertained in- 
formally at luncheon at the clubhouse. 
Credit is due to Mr. Emerson Brooks, 
chairman of the runs and tours committee, 
and to Mr. George B. Adams, marshal, 
for the success of this first annual parade. 
> 


The Edison Medal. 

The American Institute of Electrical 
Engineers, through Mr. B. J. Arnold, its 
president, has issued a circular letter to 
the educational inetitutions of the United 
States of America and the Dominion of 
Canada. This calls attention to the or- 
ganization of the Edison Medal Associa- 
tion and the creation of the fund to es- 
tablish the Edison medal. The fund has 
been deposited with the Continental Trust 
Company of New York, and there will be 
available this year sufficient funds for a 
medal, which will be awarded by a suitable 
committee of the Institute which is soon 
to be appointed. The object of the letter 
is to attract the attention of the authori- 
ties of such institutions as may be quali- 
fied to compete, and the request is made 
that all institutions send through their 
proper channels their names to “The Edi- 
son Medal Committee” of the American 
Institute of Electrical Engineers, on or 
before June 1, 1904, in order that the 
committee may have before it the names 
of all institutions and those in direct 
authority. 

The Edison medal committee is being 
selected from among the members of the 
Institute who are not now connected with 
educational institutions, but who have the 
necessary early educational training and 
subsequent experience to enable them to 
critically analyze and justly determine the 
merits of the theses offered in the various 
fields of research. 
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The Louisiana Purchase Exposition. 


The Formal Opening, with Imposing Ceremonies, of the World’s Fair at St. Louis, April 30, 1904. 


HE Louisiana Purchase Exposition 
7 was formally declared opened at 
1.04 o’clock Saturday afternoon, 

April 30. Throughout the exercises the 
weather remained clear, and there was 
nothing to mar the enjoyment of the 
throngs of spectators who had gathered 
to witness the formal ceremonies of dedi- 


THE Hon. THEODORE ROOSEVELT, PRESIDENT 
OF THE UNITED STATES OF AMERICA. 
cation and turning over of the buildings to 
the respective chiefs of departments. The 
official hour for the beginning of the exer- 
cises was nine o'clock. At this time the 
officials of the exposition, members of the 
national commission and of the board of 
lady managers, and Secretary-of-War 
William H. Taft, representing the Presi- 
dent of the United States, were scheduled 
to meet at the Administration Building. 
As rapidly as possible a procession was 
formed, and the march was begun to the 
plaza of St. Louis, in the centre of the 
grounds. Here the formal exercises of 
the opening took place. At the head of 
the column was a detachment of Jeffer- 
son Guards, who are doing police duty 
within the exposition grounds. As the 
column from the Administration Build- 
ing entered the plaza, another proces- 
sion, formed of representatives of foreign 
governments, which had assembled in the 
Hall of Congresses, entered the plaza from 
another avenue. Following this line came 
commissioners and representatives of for- 
eign governments which have ambassadors 
accredited to the United States. In order 
there followed representatives of govern- 


ments having ministers accredited to the 
United States, and then a number of 
other representatives of foreign govern- 
ments and colonies, in the order of pre- 
sentation of credentials to the exposition. 
The third column, which came shortly 
afterward, was formed of representatives 
of the states and territorial governments 
in the Union. 

The assemblage was called to order by 
President David R. Francis of the ex- 
position, and the audience arose while 
the Rev. Frank W. Gunsaulus, of Chi- 
cago, delivered the invocation. President 
Francis, as the chief executive of the ex- 
position, delivered the opening address, 
and at its conclusion recognized William 
H. Thompson, of the committee on 
grounds and buildings, who presented to 
President Francis Mr. Isaac S. Taylor, the 
director of works. Mr. Taylor delivered 
to President Francis the key of the expo- 
sition, and presented diplomas of merit 
to the chiefs of his staff. President Fran- 


THE Hon. Davin R. FRANCIS, PRESIDENT 
LOUISIANA PURCHASE EXPOSITION. 


cis transferred the exposition buildings 


to Frederick J. V: Skiff, director of ex- 
hibits, this performance being emblematic 
of the fact that the buildings had beeen 
erected by the men in charge of that part 
of the work, and were now ready and 
waiting for the installation of the exhibits 
by Mr. Skiff’s department. Mr. Skiff then 


addressed the assembly, and, following 
this, the grand chorous “Hymn of the 
West” was sung. 

Mayor Rolla Wells, of St. Louis, was 
introduced, and he spoke briefly, extend- 
ing to the people of the United States 
and the residents of countries abroad a 
cordial welcome to the city of St. Louis. 


Proressor W. E. GOLDSBOROUGH, CHIEF 
DEPARTMENT OF ELECTRICITY. 


The Hon. Thomas H. Carter, president of 
the national commission, spoke on behalf 
of the body of which he is at the head. 
At the conclusion of Senator Carter’s 
address, President Francis introduced 
Senator Henry E. Burnham, of New 
Hampshire, on behalf of the United States 
Senate. Congressman James A. Tawney, 
of Minnesota, spoke for the national 
house, and he was followed by Mr. Ed- 
ward H. Harriman, president of the New 
York state commission, who spoke on be- 
half of the domestic exhibitors. 

Commission-General Albine R. Nuncio, 
of Mexico, spoke for the foreign exhibit- 
ors, and then the Hon. William H. Taft, 
as representative of the United States, 
delivered the last address of the day. 

At the conclusion of Secretary Taft’s 
address, President Francis announced that 
he would communicate with the White 
House in Washington and inform the 
President that the hour and minute had 
arrived for turning on the power of the 
universal exposition of 1904. The fol- 
lowing message was then sent: “President 
D. R. Francis presents his compliments 
to the President of the United States, and 
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begs to say that the management of the 
Louisiana Purchase Exposition awaits the 
pleasure of President Roosevelt, who is 
to transmit the electrical energy to unfurl 
the’ flags and start the machinery of the 
great exposition.” 

At one o'clock Sa:urday (Washington 
time), President Roosevelt and members 
of the cabinet, nearly all of the members 
of the diplomatic corps, with many ladies 
and several leading members of Congress, 
gathered in the East Room to open the 
Louisiana Purchase Exposition. Just be- 
fore pressing the button, the President 
read the message noted above. As soon 
as the key was touched, the firing of a 
salute was begun by the artillery at the 
Washington barracks. Guests in the East 
Room applauded the opening of the fair, 
and the Marine Band played in the main 
corridor of the Wl ite House immediately 
before and after the ceremony of opening. 
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The present exhibition celebrates the 
centennial of an event which, next to the 
Declaration of Independence, is probably 
the most important in the history of the 
United States. What was the Louisiana 
Territory at the time of its purchase in 
1803 may be described as a great tract 
of land lying between the Mississippi river 
and the crest of the Rocky mountains. 
This territory stretches to an extent of 
over 1,000,000 square miles. The accom- 
panying map shows the relative area of 
the original thirteen colonies, the terri- 
tory purchased from France in 1803, and 
the total area of the present-day United 
States of America. The treaty which con- 
summated the purchase from Napoleon 
Bonaparte, first consul of France, was 
signed at Paris, April 30, 1803. The 
formal transfer of the territory was made 
at New Orleans on December 30, 1803, 
and for upper Louisiana, at St. Louis, 
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THE TERRITORY OF THE LOUISIANA PURCHASE. 


All arrangements had been perfected 
by the Postal-Telegraph company in set- 
ting up the proper circuits. ‘To guard 
against possible interference by storms in 
any particular section of the country, two 
separate circuits had been arranged for. 
The first ran from Washington through 
Cumberland, Baltimore, Pittsburg and 
Indianapolis to St. Louis, and the other 
from Washington through Baltimore, 
Philadelphia, Harrisburg, Pittsburg, 
Cleveland and Chicago to St. Louis. 

As goon as the key was pressed, the flags 
were unfurled and the machinery started 
in a number of the exposition buildings. 
At the same time the water was released 
from the fountains in the cascade, and 
congratulatory messages were exchanged 
between Washington and the exposition 
officials. 


March 10, 1804. Diplomatic credit for 
this epoch-making event must, of course, 
be given first to Thomas Jefferson, then 
president of the United States, and his 
colleagues, Robert B. Livingston, minister 
to France from 1801 to 1804, and James 
Monroe, commissioner to France, 1803, 
and president of the United States from 
1817 to 1825. 

The Missouri Historical Society in 1898 
initiated the first organized action in con- 
templation of a Louisiana Purchase Ex- 
position. Governor Stevens, of Missouri, 
in response to a strong public sentiment, 
called a convention of delegates from the 
twelve states and two territories embraced 
in the Louisiana Purchase. This conven- 
tion was called in St. Louis, January 10, 
1899. Ninety-three delegates, appointed 
by their respective governors, attended and 
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voted to hold an international exposition 
in St. Louis. The convention proposed 
that the United States Government be in- 
vited to assist in the enterprise, and ap- 
pointed an executive committee, with the 
Hon. David R. Francis as chairman. This 
committee appointed a committee of fifty 
prominent citizens of St. Louis, to co- 
operate with it, and the united body for- 
mulated a plan for raising the money to 
defray the expense of the enterprise. The 
amount to be secured was fixed at $15,- 
000,000, this being the sum paid to 
France by the United States for the terri- 
tory. One-third of this amount was to 
be raised by private subscription, one- 
third was to be paid by the city, and one- 
third was to be asked for from the United 
States Government. On June 4, 1900, 
Congress passed a bill in which govern- 
ment support and an appropriation of $5,- 
000,000 were promised, if the citizens of 
St. Louis raised $10,000,000. On Janu- 
ary 12, 1901, a popular subscription of 
$5,000,000 from the citizens of St. Louis 
was completed, and on January 30, 1901, 
the municipal assembly of St. Louis 
passed an ordinance authorizing the is- 
suance of city bonds to the amount of 
$5,000,000. The bill appropriating $5,- 
000,000 was passed by the House of Rep- 
resentatives on February 9, and by the 
United States Senate on March 3, 1901. 
The bill was immediately signed by Presi- 
dent McKinley, and a national commis- 
sion of nine members was appointed on 
March 12. 

Later, Congress appropriated $1,500,- 
000 for a government exhibit. The state 
of Missouri made an appropriation of $1,- 
000,000, and other states voted sums for 
representation, altogether $60,000,000 
having been appropriated for the expo- 
sition. 

Comparing the area covered by the St. 
Louis Exposition with that covered: by 
others which have been held heretofore, 
the present exposition is the greatest in 
the history of the world. The World’s 
Fair buildings at Chicago in 1893 cov- 
ered 200 acres’ of ground, the Paris Ex- 
position in 1900 covered 125 acres, while 
the present exposition covers over 250 acres 
of ground. This is for the area covered 
by the buildings exclusively, the total 
area of the fair grounds exceeding 1,200 
acres. 

Ever since its inception, electrical appa- 
ratus has attracted considerable attention 
in both national and international ex- 
hibits. The exploitation of the speaking 
telephone at the Philadelphia Centennial 
in 1876 gave this electrical contrivance 
more prominence than it could have 
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achieved in any other way for many years. 
As the art has advanced, the exhibits have 
become more costly and more numerous. 
The Columbian Exposition at Chicago in 
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ELECTRICAL REVIEW 


tricity is one of the chief features of the 
exposition just opened. Commensurate 
with its importance, the magnificent Elec- 
tricity Palace spreads over an area of 
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1893 brought forward many classical ad- 
vances in the field of electricity. The 
Paris Exposition in 1900 showed a re- 
markable advance over the Columbian ex- 


Two FACADES OF THE PALACE OF ELECTRICITY. 


nine acres. In this building are housed 
all forms of apparatus depending upon 
electricity, from delicate electrotherapeu- 
tic contrivances and measuring inetru- 


dustrial activity is 


699 


is demonstrated by plac- 

ing the machinery in actual] service. 
Representative manufacturers from all 

parts of the world have exerted every 


effort and spared no expense to make 
their exhibits as complete as possible. The 
immense power plant of the exposition, 
going hand in hand with the electrical 
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PALACE OF ELECTRICITY ON LEFT AND BRIDGK LEADING TO PALACE OF EDUCATION, OPPOSITE, ON Rient—Niont SCENE, 
SHOWING BRILLIANT ILLUMINATION WITH INCANDESCENT Lamps. 


hibit, and so on at the Pan-American, at 
Dusseldorf, and at minor expositions, elec- 
trical and kindred apparatus have become 
features of the first importance. By rea- 
son of its numerous ramifications, elec- 


ments to ponderous current-producing and 
transforming machines. Not only is the 
apparatus shown as individual elements 
of machine construction, but the applica- 
tion of electricity to every phase of in- 


exhibits, furnishes a idear view of 
the possibility of these forms of power 
when used as auxiliary. All of the power 
used in the exposition to drive the exhibit 
machinery, and also furnish current for 
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lighting and power facilities outside of 
the exhibit palaces, will be supplied by the 
power plant, and much of the exhibit ap- 
paratus will be utilized to generate this 
power. In this connection, it may be 
noted that steam engine units of various 
types, from manufacturers situated in 
widely separated parts of the world, are 
connected to electric generating apparatus 
built by manufacturers equally foreign to 
one another. 

The lighting features of the exposi- 
tion, to accomplish which the flexibility 
of electrical systems of distribution has 
been taken advantage of in a remarkable 
manner, are more extensive than could 
possibly have been dreamed of but a short 
time ago. In every conceivable manner, 
electricity enters into the general illumi- 
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fect has been sought after in the em- 
placement of the lights, there will be no 
sacrifice of general illumination for the 
lighting up of the exhibits. 

Following is a partial list of exhibitors 
in the Palace of Electricity: 


Adams-Bagnall Electric Co., 
Ohio. 

A. S. Aloe, St. Louis, Mo. 

American Carbon and Battery Co., St. 
Louis, Mo. 

American Circular Loom Co., 
Mass. 

American Electric Fuse Co., Chicago, Ill. 

American Electrical Heater Co., Detroit, 
Mich. 

American Electrical Novelty and Manu- 
facturing Co., New York city, N. Y. 

American School of Correspondence, Chi- 
cago, Ill. 

American Telephone and Telegraph Co., 
Boston, Mass. 

The American Watchman’s Time Detector 
Co., New York city, N. Y. 


Cleveland, 


Chelsea, 


GROUND PLAN oF ELECTRICAL BUILDING. 


nation scheme. Are lamps, incandescent 
lamps of many colors, and both clear and 
frosted globes are used in profusion. The 
night scene is not comparable with any- 
thing which has been witnessed before. 
The Machinery Hall alone is illuminated 
by 20,000 electric lamps. On the Varied 
Industries Building there are 17,000 
lamps, and on the Transportation Build- 
ing, 10,000. The effect is such as to make 
the colonnades, the columnated towers 
and the mural decorations stand in blaz- 
ing relief against the more solid archi- 
tecture. The interior illumination, which 
will be mostly by arc lamps, has been 
worked up with the view in mind of 
securing just that quantity of light which 
will render the frescoing and spectacular 
features most attractive. While this ef- 


American Watchman’s Time Detector Co., 
Cleveland, Ohio. 

Bion J. Arnold, Chicago, Ill. 

Association of Edison Illuminating Com- 
panies, Chicago, IIl. 

Martin Armstrong, St. Louis, Mo. 

Atlanta Utility Works, East Point, Ga. 

The Automatic Electric Co., Chicago, Ill. 

Automatic Fire Alarm Co., New York city, 
N. Y. . 

Baird Manufacturing Co., Chicago, Ill. 

Carl Bajohr, St. Louis, Mo. 

Barion Vacuum Co., New York city, N. Y. 

M. V. Barlow, Chicago, Ill. 

Mrs. Alexander Baumgart, New York city, 
N. Y. 

Benjamin Electric Manufacturing Co., Chi- 
cago, Ill. 

The Bristol Co., Waterbury, Ct. 

The Browning Co., Milwaukee, Wis. 

The Bryant Electric Co., Bridgeport, Ct. 

Bullock Electric Manufacturing Co., Cin- 
cinnati, Ohio. 

Burdette-Rowntree Manufacturing Co., Chi- 
cago, Ill. 

Burnham, Williams & Co., Philadelphia, 
Pa. 

H. B. Camp Co., Chicago, Ill. 
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Carbondale Machine Co., Carbondale, Pa. 

Carman Projector and Specialty Co., Chi- 
cago, Il. : 

Central Telephone and Electric Co., St. 
Louis, Mo. 

Chicago Fuse Wire and Manufacturing Co., 
Chicago, Ill. 

Chicago X-Ray Co., Chicago, Ill. 

Jas. Clark, Jr., & Co., Louisville, Ky. 

A. Frederick Collins, New York city, N. Y. 

Commercial Electric Co., Indianapolis, Ind. 

Controller Co. of America, St. Louis, Mo. 
X SOREN Hewitt Electric Co., New York city, 

Crocker-Wheeler Co., Ampere, N. J. 

The Dayton Autoelectric Co., New York 
city, N. Y. 

De Forest Wireless Telegraph Co., New 
York city, N. Y. 

Patrick B. Delany, South Orange, N. J. 

The Dayton Electrical Manufacturing Co., 
Dayton, Ohio. 

Dicke Tool Co., Downers Grove, Ill. 

Dodd & Struthers, Des Moines, Iowa. 

S. R. Dresser, Bradford, Pa. 

Economical Electric Lamp Co., New York 
city, N. Y. 

Thomas A. Edison, Orange, N. J. 

Electra Water Purifying Co., St. Louis, Mo. 

Electric Calculator Co., Chicago, III. 

Electric Contract Co., New York city, N. Y. 

Electric Controller and Supply Co., Cleve- 
land, Ohio. 

Electric Railway Equipment Co., Cincin- 
nati, Ohio. 
b Electric Storage Battery Co., Philadelphia, 

a. 

Eureka Tempered Copper Works, North 
East, Pa. 

Faller Automatic Telephone Exchange Co., 
New York city, N. Y. 

Federal Electric Co., Chicago, Ill. 

C. J. Field, New York city, N. Y. 

Ft. Wayne Electric Works, Ft. Wayne, Ind. 

The Gardner Electric Drill and Machinery 
Co., Cleveland, Ohio. 

General Electric Co., Schenectady, N. Y. 

ee boas Manufacturing Co., Edgewater, 
N.J. - 

G. M. Gest, Cincinnati, Ohio. 

W. E. Goldsborough, La Fayette, Ind. 

Gould Coupler Co., New York city, N. Y. 

Gould Storage Battery Co., Depew, N. Y. 

Gray National Telautograph Co., New York 
city, N. Y. 
Gray Telephone Pay Station Co., Hartford, 
Ct. 

A. Grothwell, San Francisco, Cal. 

C. F. Hall, Chicago, Ill. 

Roberty E. Hayward, Kansas City, Mo. 

The Heinze Electric Co., Lowell, Mass. | 

‘Hellens, Enke & V. Ludvigsen, Copen- 
hagen, Denmark. : 

Hinton & Tarkington, Hot Springs, Ark. 

Holmes, Booth & Haydens Co., New York 
city, N. Y. . 

Holophane Glass Co., New York city, N. Y. 

C. W. Hunt, West New Brighton, N. Y. 

Hutchison Accoustic Co., New York city, 
N. Y. 

Indiana Novelty Co., Muncie, Ind. 

International Acheson Graphite Co., Ni- 
agara Falls, N. Y. 

J. Van Inwagen, Momence, Ill. 

The Jackson Electric Drill and Supply Co., 
Denver, Col. 

The Jandus Electric Co., Cleveland, Ohio. 

Charles Kaestner & Co., Chicago, Il. 

Kellogg Switchboard and Supply Co., Chi- 
cago, Ill. i 

Kester Electrical Manufacturing Co., Chi- 
cago, Ill. 

Keystone Electrical Instrument Co., Phil- 
adelphia, Pa. 

The Kny-Scherer Co., New York city, N. Y. 

D. A. Kusel Telephone and Electric Manu- 
facturing Co., St. Louis, Mo. ` 

The Leclanche Battery Co., New York city, 
N. Y. 

Lincoln Electric Co., Cleveland, Ohio. 

Lionel Manufacturing Co., New York city, 
N. Y. 

Lunkenheimer Co., Cincinnati, Ohio. 
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Locke Insulator Manufacturing Co., Vic- 
tor, N. Y. 
McRoy Clay Works, Chicago, Ill. 
Marshall-Sanders Co., Boston, Mass. 
W. E. Matthews & Bro., St. Louis, Mo. 
The Miller Anchor Co., Norwalk, Ohio. 
- Moloney Electric Co., St. Louis, Mo. 
National Carbon Co., Cleveland, Ohio. 
S. W. Stratton, Washington, D. C. 
National Battery Co., New York city, N. Y. 
National Cash Register Co., Dayton, Ohio. 
National Electric Co., Milwaukee, Wis. 
Nernst Lamp Co., Pittsburg, Pa. 
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The Robbins & Myers Co., Springfield, 
Ohio. 

Chicago Rentgen X-Ray Laboratory, Chi- 
cago, Ill. 

Roth Brothers & Co., Inc., Chicago, Ill. 

St. Louis Brass Manufacturing Co., St. 


l Louis, Mo. 


The Safety Insulated Wire and Cable Co., 
New York city, N. Y. 

Sawyer-Man Electric Co., New York city, 
N. Y. 

W. Scheidel & Co., Chicago, Ill. 

M. Scherer, Akron, Ohio. 
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Warren Electric and Specialty Co., Warren, 


Ohio. 


Warren Electric Manufacturing Co., San- 


dusky, Ohio. 


B. F. Wasson, Clinton, Ill. 

Western Electric Co., Chicago, Ill. 

Wesco Supply Co., St. Louis, Mo. 

Western Union Telegraph Co., St. Louis, 


Mo. 


Weston Electrical Instrument Co., Newark, 


N.J 


Westinghouse Electric and Manufacturing 
Co., Pittsburg, Pa. 


WING OF THE CASCADES, IN CENTRE, WHERE COLORED LIGHTS ARE THROWN UPON AND THROUGH THE WATER; GERMAN BUILDING, 


‘Northern Electrical Manufacturing Co., 
Madison, Wis. 

Norton Emery Wheel Co., Worcester, Mass. 
WY vaai Electric Battery Co., Cleveland, 

io. 

The Organ Power Co., Hartford, Ct. 

Pawling & Harnischfeger, Milwaukee, Wis. 

The Peerless Electric Co., Warren, Ohio. 

Perkins Electric Switch Manufacturing 
Co., Bridgeport, Ct. 

The Phelps Co., Detroit, Mich. 

Walter P. Phillips, Bridgeport, Ct. 


on LEFT; COLONNADE OF STATES, ON RIGHT, 


Shedd Electric and Manufacturing Co., 
New York city, N. Y. 

Standard Underground Cable Co., Pitts- 
burg, Pa. 

Standard Water Purifying Co., Cleveland, 
Ohio. 

Sterling Electric Co., New York city, N. Y. 

Sterling Electric Motor Co., Dayton, Ohio. 

William F. Stilz & Co., Philadelphia, Pa. 

Sumter Telephone Manufacturing Co., 
Sumter, S. C. l 

Telephone Hygienic Co., Los Angeles, Cal. 


Wheel Truing Brake Shoe Co., Detroit, 
Mich. 

Wireless Railway Co., Philadelphia, Pa. 

The Wyckoff Pipe and Creosoting Co., 
Stamford, Ct. 

Charles E. Yetman, New York city, N. Y. 

National Clock Works, St. Louis, Mo. 

The Colonial Sign Co., Akron, Ohio. 

U. S. Incandescent Lamp Co., St. Louis, 
Mo. 

Westinghouse Traction Brake Co., New 
York city, N.wW. 


LOOKING TOWARD UNITED STATES GOVERNMENT BUILDING, IN CENTRE; PALACE OF LIBERAL ARTs, ON LEFT; PALACE OF MINES 
AND METALLURGY, ON RIGHT. 


Pittsburg Blue Print Co., Pittsburg, Pa. 
Pneumatic Signal Co., Rochester, N. Y. 
Postal Telegraph Cable Co., St. Louis, Mo. 
Printing Telegraph News Co., St. Louis, 
Mo. | 

Prometheus Electric Co., New York city, 
N. Y. 


Purdue Research Laboratory, La Fayette, 


Ind. 
Queen & Co., Philadelphia, Pa. 
F. Herrero y Ruiz, Albacete, Spain. 


Reynolds Electric Flasher Manufacturing 


Co., Chicago, Ill. 


C. J. Toerring Co., Philadelphia, Pa. 

Triumph Electric Co., Cincinnati, Ohio. 

Underwriters’ Laboratories, Chicago, Ill. 

United States Electric Signal Co., West 
Newton, Mass. 

E. C. Van Nort Electric Co., St. Louis, Mo. 

Wagner Electric Manufacturing Co., St. 
Louis, Mo. 

R. V. Wagner & Co., Chicago, Ill. 

Waite & Bartlett, New York city, N. Y. 

Warren Ball-Bearing Fixture Co., New 
York city, N. Y. 


H. E. King, Chicago, Ill. 

Cassidy & Son Manufacturing Co., New 
York city, N. Y. 

W. M. Bashlin, Warren, Pa. 

Mystic Electric Gas Lighter Co., New York 
city, N. Y. 

C. H. Thordarson, Chicago, Ill. 

Dialt Motor Co., Philadelphia, Pa. 


The accompanying ground plan of the 


Palace of Electricity will give some idea 
of the general layout of the electrical 
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exhibits. The exhibit space is laid out 
entirely on the ground floor, which gives 
a great quantity of head room. In the 
centre sections of the exhibit palace, the 
roof is eighty feet above the floor. There 
is a gallery twenty-two feet wide by 250 
feet long over blocks 1 and 2. ‘This 
gallery is divided up and fitted as offices 
for the department, jury and committee 
rooms. Beneath the gallery are the main 
offices of the telegraph companies. At this 
point are also located the booths of the 
technical press. The high-speed telegraph 
systems of Delany and Phillips are shown 
adjacent to the offices of the Western 
Union and Postal Telegraph-Cable com- 
panies. A transmitting typewriter ap- 
plied to telegraph work is exhibited by 
Charles E. Yetman, and the Gray telauto- 
graph is also shown in this department. 
Block No. 4 is occupied mainly by an 
exhibit of electrotherapeutic apparatus. 
The substation containing the transform- 
ers, switchboards and rotary converters, 
through which the high-potential alternat- 
ing current is received from the service 
power station and transformed to a lower 
voltage or converted into direct current 
for distribution throughout the building, 
is situated near the centre of block No. 4. 
The machinery in this section has been 
furnished largely by the General Electric 
and Westinghouse companies. The West- 
inghouse company has one of the largest 
exhibits in the building, embracing vari- 
ous types of electrical machinery and ap- 
paratus, adjoining this station. Electric 
railway trucks and locomotives manufac- 
tured by Burnham, Williams & Company 
are just across aisle B, and along the 
north side of block 3 the Standard Under- 
ground Cable Company has installed a 
model conduit system. Running from 
the floor to the roof above block 3 is an 
automatic push-button electric elevator 
manufactured by the Burdett-Rowntrce 
Company. Pawling & Harnischfeger 
Company has installed a thirty-ton elec- 
tric traveling crane, driven by a twenty- 
horse-power, 220-volt motor, the craneway 
extending over blocks 3 to 17, along the 
west side of the building. | 

The Westinghouse single-phase system 
and the electric air-brake apparatus of the 
National Electric Company. are in the 
northwest quarter of the building. The 
Fort Wayne Electric Works and the Wag- 
ner Electric Manufacturing Company 
both have working exhibits in block 9. 
The Bullock Electric | Manufacturing 
Company has an exhibit in this quarter, 
receiving power at 6,600 volts, and trans- 
forming to 340 volts, with a rotary con- 
verter to supply 500 volts direct current 
for operating the street railway apparatus. 

The Northern Electrical Manufacturing 
Company, the Western Electric Com- 
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pany, the Wesco Supply Company, the 
Kwing-Merkle Company, the Warren 
Electric Manufacturing Company and the 
Commercial Electric Company all have 
exhibits in the sections embraced in block 
8 to block 14. 
and Specialty Company and the Hall Gold 
and Silverplating Works are also located 
here. 

The Gould Storage Battery and Gould 
Coupler companies are making an ex- 
hibit of motor-generator sets and rotary 
transformers and battery apparatus. The 
Japanese electrical exhibit is shown in 
block 16. The Italian exhibit occupies 
block 18. The Electric Storage Battery 
Company shows a model station storage 
battery plant in a fire and acid-proof en- 
closure. A map showing the location of 
between 1,600 and 1,700 plants installed 
by this company for railway, lighting, 
telephone and isolated installations is in- 
dicated by different colored lamps. The 
De Forest Wireless Telegraph Company 
has three seventy-five-foot towers and a 
sending and receiving station in section 
19. The T. E. Clark Wireless Telegraph- 
Telephone Company also has an exhibit 
at this place. The American Telephone 
and Telegraph Company has exchanges in 
block 17, and connections are made at 
this point with the local and long-distance 
lines of the Bell company. 

The Kellogg Switchboard and Supply 
Company gives long-distance service 
through its connection with the Kinloch 
system of St. Louis, and has an exhibit 
in block 24. The Automatic Electric 
Company and the Faller Automatic Tele- 
phone Exchange Company show the de- 
tails and working of their respective auto- 
matic telephone apparatus. Mr. M. R. 
Hutchinson will give daily exhibitions of 
his apparatus for enabling deaf persons 
to be made to hear through his “Acousti- 
con” and “Massacon” apparatus. The 
Holophane Glass Company and the Wes- 
ton Electrical Instrument Company also 
make exhibits. 

The General Electric Company has the 
largest individual exhibit, embracing 
block 28 and covering a quarter of an 
acre of floor space. In blocks 26 and 
27 are the Edison exhibits, which in- 
clude the iron-nickel storage battery and a 
collection of historical apparatus. The 
Standard Watee Purifving Company has 
a system of purifying water by electricity, 
which is shown in block 33. 

There is about $50,000 worth of in- 
struments for testing electrical apparatus 
of every kind in the laboratories of the 
National Bureau of Standards, the ex- 
hibit of which covers a space 23 by 200 
feet. The foreign clectrical exhibit is 
especially complete, the foremost manu- 
facturers of Great Britain, Germany, 
France, Spain, Italy, Japan, Denmark 
and Brazil being represented. | 

The Hon. David R. Francis is the presi- 
dent of the Louisiana Purchase Exposi- 
tion. Mr. Isaac 8. Taylor is the director 
of works, and Mr. F. J. Skiff is the di- 
rector of exhibits. Mr. Thomas M. Moore 
is the chief of the department of machin- 
ery. Professor W. E. Goldsborough is 
the chief of the department of electricity, 
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Mr. E. B. Ellicott is the constructing en- 
gincer, Mr. R. H. Phillips is the civil 
engineer, Mr. Charles F. Foster is the 
operating engineer, Mr. P. F. Williams 
is superintendent of electric lighting, Mr. 
Cloyd Marshall is superintendent of elec- 
trical machinery. Mr. Franz Wells is 
the technical clerk for the department of 
electricity, and Mr. P. E. Fansler is chief 
clerk of the same department. 
< 
The Convention of the lowa Elec- 
~ trical Association. 

At the fourth annual convention of the 
Iowa Electrical Association, which was 
held at Des Moines, April 20 and 21, the 
following officers were elected for the en- 
suing year: president, W. L. Bowers, 
Davenport; vice-president, Austin Burt, 
Waterloo; secretary, W. S. Porter, El- 
dora; treasurer, Rufus E. Lee, Clarinda: 
executive committee, W. G. Greene, Cedar 
Rapids; G. S. Carson, Iowa City, and A. 
W. Zahm, Mason City. After the reading 
of the secretary and treasurer’s report, 
Mr. Robert Ferris, of Monmouth, IIL, 
made an address on “Station Account- 
ing,” and described the methods in prac- 


‘tice ‘at the Monmouth, Ill., and Eldora, 
Towa, plante. o 


On Wednesday afternoon, April 20, in 
continuance of the discussion on uniform 


accounting, a paper was read by Mr. Aus- 
.tin Burt, of Waterloo. This was followed 


by a paper on “The Combustion of Iowa 
Coal,” by Professor George W. Bissell,. 
of Iowa State College. A paper was pre- 
sented by Mr. Paul E. Bellemy, of Knox- 

ville, on “Scale Incrustation in Steam 

Boilers from a Chemical Standpoint.” A 

paper entitled “Storage Batteries in Con- 

nection with a Central Station,” was read 

by Mr. Edward Reavy, of Davenport, and 
this was followed by papers entitled “Elec- 
tric Meters” and “Data on Steam Tur- 
bines,” by Messrs. George S. Carson, of 
Iowa City, and J. M. Wilkinson, re 

spectively. 

The Thursday morning session was 
opened by a paper on “Lamp Testing,” 
by Professor L. B. Spinney. Mr. M. A. 
Harrison, of Osceola, then described a 
system of serics arc street lighting, which 
was followed by a paper on “Multiple Al- 
ternating-Current Arc Lamps for Street 
Lighting,” by Mr. Rufus E. Lee. A short 
paper was read by Mr. Green, on “Experi- 
ence with Nernst Lamps,” by Mr. G. C. 
Gardiner, of Mount Vernon. 

A short ‘paper was read by Mr. J. A. 
Innes, of Eagle Grove, on “Renewed In- 
candescent Lamps.” This was followed 
by. papers on “The Best Method of In- 


creasing the Output of Lighting and 


Power Plants,” by A. W. Zahm, and “Op- 
eration of Single-Phase Motors on Light- 
ing Cirenits,” by Mr. W. A. Layman and 
Mr. Sparrow. This paper was read by 
Mr. W. O. ‘Thomas. a SA 

The next meeting of the association will 


be held at Dubuque, Towa, in April, 1905. 
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Electrical Patents. 


A rotary electric tube furnace has been 
invented by Henry Noel Potter, of New 
Rochelle, N. Y., who has assigned the 
invention to George Westinghouse, of 
Pittsburg, Pa. The first step in the manu- 
facture of the furnace is to prepare the 
carbon tube and coat it, preferably with 
fused magnesia, and then jacket it with 
calcium oxide and provide circuit ter- 
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A ROTARY ELECTRIC TOBE FURNACE. 


minals for the carbon tube. The next 
and final step is to attach the lining of 
fused magnesia. This is accomplished 
by arranging the tube in a cage, so that 
it will be horizontal. Then by including 
the carbon tube as a resistance bebween 
the terminals of the circuit it is heated 
hot enough to melt the magnesia, and the 
tube is then rotated so as to cause the 
molten magnesia to flow over the inner 
surface of the carbon tube. In this way 
when suitable care ia taken a dense, even 
lining of fused magnesia can be spread 
over the inner surface of the tube, thus 
supplying a highly refractory surface to 
the furnace wall. The furnace is so con- 
structed that it may be rotated at any 
desired angle, as may be required. 

In the manufacture of incandescent 
electric lamps, the bulb comes from the 
glass-blower with a single open tubular 
extension at the stem end, to which the 
glass pillar which supports the filament 
is sealed. It becomes necessary to form 
an opening at some other part of the lamp 
in order to permit exhaustion of the air, 
and it is common to form a hole in the 
centre of the dome to which a small glass 
tube is fused, this tube being connected 
with an air pump when the vacuum is 
made. The hole is formed in various 
ways, commonly by applying a flame to 
the point at which it is to be made, and 
after the glass has been made sufficiently 
soft the operator blows into the bulb with 
a quick exhalation, thus swelling the glass 
around the hole to extreme thinness and 


bursting it, leaving a ragged edge of the 
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desired size. The object of an invention 
recently patented by Mr. William R. Bur- 
rows, of Newark, N. J., is to accomplish 
the described result with great uniformity. 
In carrying out the invention the bulb is 
mounted in a support and permitting a 
long slender blow-pipe flame to play ver- 
tically at the point where the hole is 
desired, at the same time placing in com- 


munication with the open end of the bulb. 


a mild air pressure, which when the glass 
reaches the proper stage of softness blows 
a clean round hole eminently fitted for 
the connection of an extension tube. The 
intensity of the flame is such that no 
ragged edge or fine glass is left as a residue 
after the operation. This operation is 
distinctive in character from that of the 
air pressure applied by the mouth of the 
operator. The latter is a quick expulsive 
blast which stretches the glass to extreme 
thinness before an opening is formed in 
the bulb; but in the present process the 
light air pressure applied, about two to 
four ounces, permits the glass to be punc- 
tured by the heat of the flame after being 
stretched only to a very slight extent, the 
difference residing in the fact that the 


ELEVATION OF APPARATUS FOR PERFORATING 
GLass BULBS. 


pressure is light and is applied continuous- 
ly, and that the flame is continuously 
playing until the hole is formed, when, of 
course, the air blast diverts it from the 
glass. Means for attaching or removing 
a bell cover or cap through which the 
air pressure is applied are provided, fur- 
nished with a packing at the mouth to 
effect a substantially air-tight connection. 

Mr. William E. Hamilton, of Columbus, 
Ohio, is the inventor of an electrical wire 
station. In the embodiment of the inven- 
tion, a post is employed wedged between 
the floor and roof of a mine in a position 
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convenient to the machine to be operated. 
Secured to the post are brackets having 
spindles on which are spools or reels. 
These reels are preferably made of wood 
or other non-conductive material, and on 


ELECTRIC WIRE STATION. 


these reels is mounted a sufficient amount 
of copper wire or other conductor to reach 
from the cross-entry to the face of the 
room or as far in as necessary to connect 
with a short insulated cable leading to 
the machine to be operated. The wire 
passes through a binding-post by means 
of which it may be clamped at any de- 
sired point. The binding-post is formed 
so that the wire will be insulated from 
the iron bracket and make an electrical 
connection with another short cable, which 
connects from the binding-post to a ter- 
minal post. This terminal post is simi- 
lar to the binding-post and provides means 
for connecting the cable to the insulated 
cable, which connects directly with the 
machine to be operated. A dog or pawl 
is pivoted to the bracket and is adapted 
to engage the lower surface of the reel 
to prevent the same from unwinding when 
not desired. The method of installing 
and operating the apparatus is as follows: 
the post is rigidly secured in position 
after which the brackets carrying the 
spindles are fastened to the post at suit- 
able distance apart, and the reels, one 
of which contains the wire for the posi- 
tive and the other the wire for the negative 
connections, are placed in position. A 
sufficient amount of wire is then unwound 
to reach to the main conductors and is 
connected therewith. The pawl having 
been depressed to allow the unwinding is 


released to prevent further unwinding and 


the binding-post is securely clamped on 
tne wire. 
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Lighting Gas Lamps at a Distance. 

An ingenious system of controlling gas 
lamps from a distance has been devised 
by Herr Frederick Siemens, of Dresden, 
Germany. The burner is operated by com- 
pressed air, which opens or closes a mer- 
cury valve. Gas is led into the centre of 
this valve and discharged in an inverted 
bell. This is enclosed within a second 
inverted bell, from which the supply pass- 
es to the burner. The bottom of the 
chamber contains a quantity of mercury, 
which normally does not come in contact 
with the bells. To a third chamber, sur- 
rounding the one just mentioned, com- 
pressed air is led. When air is admitted 
into this, it pushes the mercury up and 
closes the mouth of the bells. A by-pass 
feeds a small jet within the burner, which 
burns constantly, and which ignites the 
main flame when gas is turned on. The 
compressed air is supplied from the con- 
trolling station, and is carried to the burn- 
ers in small pipes. The controlling valve 
is small, being about three inches high 
and two inches in diameter.—Translated 
and abstracted from the Revue de l’Elec- 
tricité (Lausanné), April 15. 

A 
Small Gas Engines Compared with Electric 
Motors. 

In view of the increasing use of small 
gas engines, and the claims of great econo- 
my made for them, it seemed to Mr. H. 
E. M. Kensit desirable that a comparison 
should be made between this method of 
driving small factories and the use of 
electric motors. It is found that the great- 
er number of these gas engines run under 
very intermittent, irregular loads, and it 
is especially in such cases that large econo- 
mies can be secured by substituting an 
electric motor, both on account of the 
high efficiency of the latter machine at 
small loads, and the ease with which it 
may be stopped and started. The greatest 
cause of expense of the gas engine is that 
it must be kept running continuously on 
intermittent loads, on account of the time 
and trouble required to restart it. A table 
is given, showing the actual performance 
of small gas engines in eight classes of 
work. These include a bakery, a clothing 
factory, a joiner-shop, ete. The largest 
gas engine is rated at thirty-three horsc- 
power, operating a clothing factory. The 
load-factor in this case was forty-four per 
cent, and at the current rates for gas and 
electric power, there is practically no dif- 
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ference between the cost of the two sys- 
tems. In all other cases, however, where 
the motors are smaller, there is a decided 
saving, amounting, in one case, to fifty- 
two per cent of the cost of the power. 
It was also found that the gas engine not 
only costs considerably more to install, 
but allowance for depreciation and re- 
pairs, oil, water and attendance is con- 
siderable more than for the motor.—Ab- 
stracted from the Electrical Review ( Lon- 
don), April 15. 
A 

Influence of Light on the Velocity of the 

Formation of Storage Battery Plates. 

The statement made recently by M. D. 
Tommasi, that the formation of storage 
battery plates is affected by light, is here 
discussed by M. Georges Rosset. Tommasi 
has found that, under similar conditions, 
the negative plates are formed more quick- 
ly in light than when in darkness, and the 
reverse is true of the positive plates. This 
leads to the general statement, that dark- 
ness favors the oxidation of lead, while 
light favors the reduction of lead oxide. 
This general law is a consequence of the 
apparent change in the chemical combin- 
ing weights. It is a result of the prin- 
ciple of action and reaction, and corre- 
sponds to an increase in the temperature 
of the reaction in the endothermic sense, 
which is a well-known theoretical and 
long-verified fact. Thus, light, which is 
a positive outpouring of energy, shifts 
the combining in the endothermic sense, 
while the absence of light, or, in other 
words, darkness, shifts it exothermically. 
Light, however, does not change the ca- 
pacity of the plates, since it does not ren- 
der them more porous and does not in- 
fluence in any way the nature of the lead 
itself.—Translated and abstracted from 
Centralblatt für Accumulatoren (Gross- 
Lichterfelde-West), April 15. 


A 


A Normal Standard Cell for Technical 
Laboratories. 

While the Clark cell is fairly satisfac- 
tory as a standard for physical labora- 
tories, according to M. Georges Rosset it 
is not suitable for a technical laboratory, 
because of its high temperature coefficient, 
and because it can not deliver any current. 
For such laboratories a standard Daniell 
cell is entirely satisfactory, and it may be 
constructed so as to have a negligible tem- 
perature coefficient. Experimental inves- 
tigations by M. J. Chaudier show the 


effect upon the voltage and- the tempera- 
ture coefficient of variation in the concen- 
tration of zinc sulphate. This coefficient 
is first negative, then becomes positive, 
and then again negative. With a concen- 
tration of about 7.5 grammes of zinc sul- 
phate in 100 grammes of water, with a 
copper solution saturated at fifteen de- 
grees centigrade, the temperature coeff- 
cient is zero. This condition, however, is 


not altogether satisfactory for practical 


working, since very slight changes in the 
concentration of the zine sulphate affect 
the voltage of the cell considerably. Mr. 
Fleming Jenkin suggests the following 
method of constructing a standard Daniell 
cell: electrolytic copper and distilled zinc; 
the first placed in a copper sulphate so- 
lution of specific gravity 1.2 or 1.1; the 
second in a zinc sulphate solution with 
a specific gravity of 1.2 or 1.4. The first 
gives an electromotive force in interna- 
tional volts of 1.099; the ather, 1.069. 
Where saturated solutions are used, care 
must be taken to prevent errors due to 
change in concentration, caused by a 
change in temperature.—Translated and 
abstracted from Centralblatt fur Accumu- 
latoren (Gross-Lichterfelde-West), April 
15. 
A 


Electric Heating Systems. 


In the fourth instalment of a series 
of articles on the heating and ventilation 
of workshops and factories, by Mr. Ern- 
est G. Beck, the use of the electric systems 
is discussed. With other heating systems 
it is impossible to realize the ideal con- 
ditions, but with the electrical systems 
there is no such practical difficulty. The 
efficiency of the method is nearly 100 per 
cent, since there is little leakage, and the 
loss in the conducting mains is usually 
negligible. The system is economical, 
since it is easily regulated. Although in 
point of actual cost of the heating medi- 
um, the electrical system, as compared 
with hot water and steam, is at a dis- 
advantage, the bill for electric heating is 
often less than that for steam, because 
electrical energy is supplied by meter, 
and the consumption varies exactly as the 
power developed. This more than counter- 
acts the higher cost of the current. Some 
of the decided advantages of electrical 
systems, apart from the questions of 
economy and energy efficiency, are the 
absence of piping and valves, economy of 
floor space, the ease with which energy is 
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delivered to the heater and with which 
radiators can be moved from one position 
to another. There is no difficulty in main- 
taining a circulation of current, as is 
often the case with hot-water systems. 
The disadvantages of the electrical sys- 


tem are: care must be taken in installing . 


the wires to see that they are thoroughly 
insulated, and the radiators themselves 
must be constructed so as to guard against 
short-circuits. The actual heating surface 
must be encased to protect it from acci- 
dents. While electric heating systems are 
not widely used yet, the author believes 
that they will become very popular in the 
future. They would seem especially suit- 
ed for shops which are lighted and oper- 
ated by electricity —Abstracted from the 
Machinery Market (London), April 7. 
A 
A Process for the Rapid Formation of Lead 
Storage Batteries. 

The advantages of the Planté system 
of forming storage batteries of the pasted 
type are, according to M. Léon Lejeune, 
causing the former to be adopted by stor- 
age battery makers in place of the latter, 
in spite of the longer time required for 
formation and the expense of this method. 
The process itself is ideally simple, re- 
quiring merely the passage of a current 
through the solution in which the plates 
are immersed; but with this simple treat- 
ment it is difficult to cause the formation 
of the peroxide plates to penetrate into 
the plate, because of the density of this 
compound. On the other hand, the 
protoxide is soft and easily penetrated by 
the electrolyte, and it occurred to the au- 
thor that, if the formation of the peroxide 
could be prevented during the electrolytic 
formation, the oxidation being stopped at 
the formation of the lower compound, the 
formation would take place more rapidly 
and penetrate more deeply into the plate. 
To accomplish this, some reducing agent 
is added to the electrolyte. Several such 
are available, but that seeming to give 
the best results is glucose, as this does 
not form precipitates, due to the action 
of sulphuric acid; it contains nothing 
which reduces the life of the plates; it 
does not cause disengagement of the gases, 
and it is not expensive. The process con- 
sists in placing the plates which are to be 
formed in a three-degree Beaumé solution 
of sulphuric acid, to which is added a 
given weight of glucose. This dissolves 
of itself, without further attention. A 
current is passed for about 120 hours. 
The plates are then removed, washed and 
placed in the usual acid solution, and upon 
charging for one or two days, are ready to 
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be put into service. This process gives a 
true Planté formation, and has been pat- 
ented in a number of countries.—Trans- 
lated and abstracted from L’Electricien 
(Parts), April 16. 

A 


The Measurement of Certain very Short 
Intervals of Time. 

It was discovered by Kerr, that a layer 
of carbon bisulphide bounded by two 
metal plates, and thus constituting the di- 
electric of a condenser, becomes doubly 
refracting when the condenser is charged. 
The arrangement for demonstrating this 
phenomenon consists of two vertical plates 
about eighteen centimetres long and three 
centimetres high, with an interval between 
them of three millimetres. The line of 
vision 18 along the length, and horizon- 
tal. By means of polarizing and analyzing 
nicols, a beam of light may be made to 
disappear and reappear as the condenser 
is charged or discharged. This suggests 
the question of what would happen if the 
light viewed be that of the spark by which 
the condenser is discharged; a problem 
which has been investigated by MM. Abra- 
ham and Lemoine. The results of their 
work are here described by Lord Rayleigh, 
who himself has also studied the phe- 
nomenon. In carrying out the investiga- 
tion, the condenser is charged from a 
Ruhmkorff coil fed with an alternating 
current. It is then discharged through 
a deflagrator, means being provided, such 
as a blast of air, to secure an intermittent 
action, not a continuous flow of current. 
The observations of Abraham and Le- 
moine bring out the striking fact that, if 
the course of the light be prolonged with 
the aid of reflectors, so as to delay by an 
infinitesimal time its arrival at the car- 
bon bisulphide, the opportunity to pass 
afforded by the double refraction is, in 
a great degree, lost. There is here no 
change in the electrical conditions, but 
merely a delay in the arrival of the light. 
Lord Rayleigh’s work with this appa- 
ratus enabled him to show clearly the 
increase in the time required for the light 
to travel a distance of one metre. He has 
also shown the retardation of the lght, 
caused by passing it through a tube con- 
taining carbon bisulphide, the other con- 
ditions of the experiment remaining con- 
stant.—Abstracted from Nature (Lon- 
don), April 14. | 

A 


Liquid Fuel Burners. 

In the first section of a serial article 
on liquid fuel burners, Mr. J. S. V. Bick- 
ford gives the conditions which must pre- 
vail in order that a steady flame may re- 
sult. The usual arrangement first tried by 
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experimenters for obtaining a jet of vapor 
from oil is a heated coil. If properly 
designed, this will work, but usually it 
will be found that the flame pulsates and 
surges badly. This is due to the oil run- 
ning forward to the heated part of the 
tube, where it suddenly vaporizes, pro- 
ducing an increase of pressure which 
checks the supply of oil. The pressure 
then falls below the normal, and another 
rush of oil takes place, resulting in an- 
other pulsation. This trouble is checked 
by having the coil only large enough to 
vaporize the oil—that is, having only 
heating surface enough for the production 
of the necessary amount of vapor; but if 
the coil is cut down to this extent, the- 
burner is apt to prime oil. If the coil 
is Just hot enough to keep things going, 
it is apt to get hotter and superheat the 
vapor, in which case the nipple will not 
pass the amount of oil required. It is 
very diflicult, if not impossible, to keep 
the exact dimensions required. Another 
method of preventing pulsation is to regu- 
late the supply by means of a valve, which 
is adjusted to pass only the necessary 
amount of oil. The position of the vapor- 
izer also affects the stability of the flame. 
If this be inclined downward, so that the 
oil tends to run forward to the nipple, 
the flame pulsates wildly. Sloping it the 
other way, so that vaporization takes place 
on a rising gradient, does away with this 
variation. The application of the fol- 
lowing rules will cure any case of pulsa- 
tion: the supply cock must be opened only 
just enough to supply the necessary oil. 
The vaporizer must ‘be of considerable di- 
ameter compared with its length. . It must 
be inclined upward, at that portion where 
vaporization takes place. The supply pipe 
must be covered to prevent its heating. 
A burner arranged according to these 
rules would give a steady discharge of 
vapor, but this vapor will not burn by 
itself, because, if it is unmixed with air, 
the flame will travel over the surface more 
slowly than the jet is discharged. To keep 
it ignited, a flame must be maintained in 
contact with the jet. This is usually ac- 
complished by introducing a baffle-plate, 
which checks the velocity of the outer 
part of the jet of vapor, so that, at this 
point, it burns steadily, and this flame 
keeps the whole jet ignited —Abstracted 
from Engineering (London), April 15. 
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A Convention Exhibit. 

The McKenney & Waterbury Com- 
pany, 181 Franklin street, Boston, Mass., 
has made special arrangements for the re- 
ception of visitors during the convention 
of the National Electric Light Associa- 
tion, May 24-27. The company’s large 
warerooms will be thrown open for in- 
spection. A cordial invitation is extended’ 
to every attendant to call and examine 
the line of goods which will be prominent- 
ly displayed. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS, 


Central Station Specialties. 
The Lundin Electric and Machine 
Company, Incorporated, 176 Federal 


street, Boston, Mass., is the manufacturer 
of an extensive line of specialties utilized 
in central station practice. The accom- 


Fig. 1.—Trimmer’s RATTAN BASKET FOR CARRYING INNER GLOBES. 


panying illustrations show two special- 
ties which are meeting with a well-merit- 
ed popular demand. 

Fig. 1 shows a trimmer’s inner globe 
basket. This is made of rattan, and is 
used for carrying inner globes used with 


Fic. 2.,—HaNvek-BoaRD WITH CUTOUT FOR 
SERIES Arc Lamrs. For INpooR Use. 
enclosed are lamps. A great deal of the 
breakage which obtains with inner globes 
is caused by careless handling. By hav- 
ing a suitable basket to carry inner globes, 
the breakage is decreased at least fifty 
per cent. These baskets are made to carry 


Fic. 3.—ITaANGER-Boanp witH Hoop, INSsu- 
LATED HANGER AND ABSOLUTE CUTOUT FOR 
Serres Arc Lames. For OUTDOOR Use. 

any desired number of globes. The stand- 

ard size will hold from eighteen to twenty- 
seven, according to the outside diameter 
of the globes, 

The basket is well made throughout, and 


is equipped with a strong carrying handle, 


It is being used by a large number of 
lighting companies throughout the coun- 
try, and is receiving very strong commen- 
dation. 

Fig. 2 shows another specialty which 
this company is making, in the form of 
an arc lamp hang- 
er-board with ab- 
solute cutout. This 
is for series, direct 
or serles-alternating 
arc lamps for in- 
door or outdoor 
use. 

Fig. 3 shows the 
cutout equipped 
with hood and in- 
sulated hanger. The 
hanger - board is 
made of one solid piece of porce- 
lain, and the working parts are confined 
in its chamber, protected entirely from 
dust and dampness. As well as being 
suitable for any form of circuit, the de- 
vice will work equally well on either high 


or low-tension lines. Neither fibre nor 
mica is used with this cutout, and it has a 
break of seven-eighths of an inch. When 
the switch is thrown off, it cuts out the 
lamp entirely from the live circuit, en- 
suring safety to the trimmer who handles 
the lamp. 


Pe 


New Forms of Incandescent Light- 
ing Clusters. 

The accompanying illustrations show a 
new form of incandescent lighting cluster 
and receptacle placed on the market by 
the Benjamin Electric Manufacturing 
Company, Chicago, Ill. These large-sized 


PoxcCELAIN REFLECTOR FOR CLUSTER LIGHTING. 


clusters are made in all sizes for eight, 
ten and twelve lights, and for fifteen to 
twenty lights. The l.tter size of cluster 
is shown in the accompanying illustration 
with a large reflector, this being a twenty- 
light cluster for fifteen lights in the outer 
circle and five lights in the inner circle. 

The clusters are made up of sheet- 
metal shell with suitable openings, into 
which are fixed porcelain receptacles of a 


special design. This receptacle is shown 
herewith, and has terminal plates inside of 
the shell, and the connections are made 
very easily. By means of this receptacle 
it is possible to make up a large variety 


INCANDESCENT LAMP CLUSTER, WITH 
REFLECTOR. 


of forms and designs, with any number 
of lamps. 

The Benjamin company will have a 
full line of its apparatus on exhibition in 
section 25 of the Electricity Building, at 
the St. Louis Exposition. 
ee 

Recent Installations of Cooper 

Hewitt Lamps. 

The Cooper Hewitt lamp is finding nu- 
merous fields for utilization, in which its 
peculiar advantages are of considerable 
importance. One recent instance of this 
is the installation in the battery room of 
the New York Transportation Company, 
Forty-ninth street and Eighth avenue, 
New York city, of ten three-ampere lamps 
of the V-5 type. This room was formerly 
lighted by fourteen five-ampere arc lamps, 
the entire lighting taking about sixty am- 
peres at 115 volts. The illumination was 
poor, and the fumes from the batteries 
interfered considerably with the proper 
operation of the mechanism of the lamps. 
It was, in fact, necessary to remove the 
mechanism from the hood of the lamp and 
place it under a separate cover. These 
lamps never gave satisfaction. The ten 
Cooper Hewitt lamps which have been in- 
stalled have thus not only reduced the 
current to one-half of that formerly re- 
quired, but they have been in operation 
for the past three months without giving 
any trouble whatever, running practically 
twenty-four hours per day. The room, 
which is 302 feet long, 42 feet wide and 
20 feet high, is excellently lighted at all 
points. The lamps are suspended from 
the ceiling, and are entirely out of the 
way of the traveling cranes. 

Other recent installations of these lamps 
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are given in the following table, which 
shows the character of the work, the cur- 
rent required and the illumination : 


No. of 

Character of. Work. Area of Room. Lamps. 
Draughting room........ 2,140 sq. ft. 8 
Business office:.......... 1,100 -9 3 
Leather factory.......... 12,000 ‘* ‘ 30 


It will be noticed that different degrees 
of illumination are given in the three 
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excellent for enlarging and reducing, and 
a combination for this class of work is 
shown in the accompanying illustration. 


' Current Consumed. Area Lighted Area Lighted 
Amps. Volts. per Lamp. per Amp. 
3.4 110 265 sq. ft. 80 sq. ft 
3.3 110 B66 elite 110 e -2 
3.8 55 400 “< Ss Ey 


This consists of four H-6 300-candle- 


power tubes arranged vertically in a 


BATTERY ROOM ILLUMINATED WITH COOPER HEWITT LAMP. 


instances. The amount of light required 
in a leather factory is, of course, not as 
great as that which is essential for a 
draughting room. 

For general illumination, three types 
of the Cooper Hewitt lamp have been 
developed. Two of these types—V-5 and 
H-4—give 700 candle-power. The third 
type, V-4, gives 300 candle-power. The 
type V-5 is placed in an inclined position, 
and starts either by tilting or by the 
quick-break method. Type H-4 is placed 
in any position, and is started by the 


quick-break method. Type V-4 is half the | 


size of the other two, and is suitable for 
fifty-five volts, two of them being used 
in series on 110 volts, direct current. 

In the lamps just mentioned, both elec- 
trodes are formed of mercury. In the 
newer type of lamp, iron is substituted for 
one of the mercury electrodes, which al- 
lows the lamp to be placed in any posi- 
tion. This construction allows many con- 
venient arrangements of the lamp to be 
made, and it appears to increase their life. 
The lamps are arranged with enameled 
reflectors, and generally start by the tilt- 
ing method, as this is cheaper and more 
convenient than the quick-break method. 
This type lends itself readily to combina- 
tions for photographie and photo-engrav- 
ing work, and many are being used suc- 
cessfully for this purpose. They are also 


frame, which allows them to be tilted 
for starting. For enlarging, thése lamps 


New Form or Coorer Hewitr LAMP FOR 
GENERAL ILLUMINATION. 


are placed behind an opal or ground-glass 
screen, which is thus uniformly illumi- 
nated. In photo-engraving the lamp is 
particularly good, for the light is not only 
highly actinic—which reduces the time 
necessary for exposure—but the negative 
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is heated less with the Cooper Hewitt lamp 
than with the old combination of are lamp 
and condenser, and it is no longer neces- 
sary to stop the operation in order to allow 
the negative to cool. 

Other installations of these lamps which 
have been arranged for are as follows: 
James A. Hearn & Son, New York city, 
is installing fourteen in its shipping and 
packing department. The Westinghouse 
Electric and Manufacturing Company’s 
exhibit at the World’s Fair will be light- 
ed with Cooper Hewitt lamps—ten of the 
H-6 and ten of the V-5 having been in- 


New Form or Cooper HEWITT LAMP FOR 
PHOTO-ENGRAVERS. 


stalled. The Sanders Engraving Com- 
vany’s exhibit will contain several of these 
engraving and printing outfits, and the 
Salvation Army will exhibit a large num- 
ber of transparencies prepared and illu- 
minated by the Cooper Hewitt lamp. 

These lamps are being manufactured 
by the Cooper Hewitt Electric Company, 
220 West Twenty-ninth street, New York 
city. 
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Variable-Speed Induction Motors. 

By reason of its excellent service under 
varying conditions, the direct-current mo- 
tor of both the shunt and series, as well 
as the compound type, has won a reputa- 
tion such that many engineers are loath 


ELECTRICAL REVIEW 


herently adapted for variable-speed con- 
trol, but the difficulties existing in this 
direction have been overcome, and it is 
possible to adapt the induction motor to 
service where variable speeds are neces- 


sary. 


THREE-PHASE INDUCTION MOTOR, WITH RESISTANCE IN THE SECONDARY. 


to make use of alternating currents, unless 
there exists some particularly strong rea- 
son for such a change. This being the 
case, for some time the direct-current 
motor has held the field against all forms 
of alternating-current apparatus, and the 
designer of a machine of the latter type 
has had more than ordinary difficulties to 
surmount in inducing a faith in the prac- 
ticability and value of these machines. 
Whether for multiphase or single-phase 
circuits, the induction motor, as built 


to-day, has a strong point in its favor 


in the speed regulation which may be 
obtained, on account of its tendency al- 
ways to run at practically a constant 


WOUND SECONDARY FOR INDUCTION MOTOR. 


speed. Operating without load, the motor 
runs at what is called a synchronous 
speed, this being determined by the fre- 
quency of the circuit from which the 
current is supplied. There may be a 
drop of a few per cent at full load, but 
for many classes of service this is negli- 
gible. The induction motor is not in- 


Special attention is being given this 
motor by the Stanley Electric Manufac- 
turing Company, Pittsfield, Mass., and 
four general methods for varying 
the speed of the multiphase induc- 
tion motor are being developed: first, 
bv «inserting a resistance in the 
secondary circuit; second, by varying 
the voltage on the primary circuit of the 
motor with a high-resistance secondary ; 
third, by changing the frequency of the 


circuit from which current for the motor 
is supplied; fourth, by changing the num- 
ber of poles in the winding. The first 
method is that which is most commonly 
used. Ordinarily the secondary circuit 
is the revolving part and has a three-phase 
winding with three collector rings, so 
that resistance may be connected to these 
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rings for varying the speed. Generally 
there are three branches to this resist- 
ance, with star connection, and a control- 
ler is used for short-circuiting connec- 
tions of the resistance. This is equivalent 
to moving the neutral point gradually up 


CONTROLLER FOR OPERATING INDUCTION 
MOTOR AT VARIABLE SPEED. 


to the ends connected with collector rings. 
When these three ends are short-circuited, 
the motor acts similarly to an ordinary 
motor with short-circuited low-resistance 
secondary winding. With this arrange- 
ment a complete controller speed can be 
obtained, the regulation depending en- ` 
tirely upon how expensive and compli- 
cated it is best to make the controller and 
resistance. It is possible to obtain any 
speed from zero up to full speed, at any 


SQUIRREL CAGE SECONDARY FOR INDUCTION MOTOR. 


value of torque which the motor is capable 
of developing, from zero up to its maxi- 
mum. The chief disadvantage of this 
method of speed control is the low effi- 
ciency obtained if it is necessary to de- 
velop large torque at low speeds. The use 
of this method, therefore, is generally con- 
fined to those cases where efficiency is 
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not of great importance, or where the mo- 
tor runs at low speed only a comparative- 
ly small portion of the time. 

The method of speed control by means 
of varying the resistance in the secondary 
circuit deprives the induction motor, to 
a certain extent, of one of its strong 
points, which is simplicity of construc- 
tion. On this account, the second meth- 
od—that of varying the potential on the 
primary—has its advantages, for it makes 
it possible to use a squirrel-cage arma- 
ture. The armature winding in this meth- 
od of speed control is usually made of a 
high-resistance material, so as to give a 
large starting torque and considerable slip 
at full load and normal voltage. The 
voltage on the motor is then varied, with 
a resulting variation in slip, so that near- 
ly as wide variation in speed and in torque 
can be obtained as in the method of 
speed control by varying the secondary re- 
sistance. The voltage on the primary may 
be varied by inserting or cutting out re- 
sistance. 

The third method of speed control— 
that of changing the frequency of the 
circuit from which the motor is run— 
makes possible a low-resistance armature, 
and the variations in speed due to change 
in load are practically nothing. The effi- 
ciency is high at all speeds, and the 
squirrel-cage armature can be used with- 
out difficulty. The different frequencies 
are usually obtained by means of several 
sets of wires and generators arranged to 
give several different frequencies. Two 
additional wires are generally used on 
multiphase systems for each additional 
frequency; a common-return wire being 
used for all frequencies. This method is 
being used to some extent in machine 


shops, with good results. However, only 
a small number of changes of speed can 
be obtained. 

The fourth method of speed variation 
—by changing the number of poles in the 
motor—accomplishes practically the same 
results as changing the frequency, with- 
out the necessity of having more than one 
frequency from the generator. One meth- 
od of accomplishing this is to place two 
or more entirely separated primary wind- 
ings in the slots of the motor, each hav- 
ing a different number of poles and sepa- 
rate terminals to which the supply circuit 
may be connected. Another method is to 
use a special scheme of connecting a sin- 
gle primary winding so that two or three 
different numbers of poles may be ob- 
tained by a change in the connections of 
the motor terminals. The squirrel-cage 
armiture is necessary with this method of 
control, since the number of poles in 
which the armature is divided does not 
depend upon its winding, but upon the 
number of poles in the field in which it 
is placed. 


ELECTRICAL REVIEW 


A Multi-Current Feed-Water Heater. 

The Blake-Knowles multi-current feed- 
water heater, shown in the accompanying 
illustration, is manufactured by the Blake 
& Knowles Steam Pump Works, 114 
Liberty street, New York city. This 
heater is so designed that the feed water 
makes several turns, keeping it in motion 
at a certain speed. The tubes are of the 
size best suited to allow the entire body 
of water to absorb the heat thoroughly. 
The tubes are easily accessible for clean- 
ing and special care has been taken to 


a 
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MULTI-CURRENT FEED-WATER HEATER. 


care for the expansion and contraction, 
making’ it possible to use copper or brass, 
as occasion requires. The ends of the 
tubes are firmly expanded and secured 
in the tube heads, one of which is rigid 
and part of the main shell casting. The 
other head is bolted to a steel plate or 
diaphragm, the periphery of which is at- 
tached to the flange of the heater shell. 
This arrangement takes care of the un- 
equal expansion between the tubes and the 
shell, and is reliable and free from strain 
under all conditions of temperature and 
pressure. | 
The tubes are arranged in six nests, and 
the flow of water through them is con- 
trolled by the partition in the water 
chatnbers at each end of the heater, so that 
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the water will pass through each nest in 
turn, thus traversing the heater six times. 
The circulation is positive, and the heater 
is designed to give an.even distribution of 
water, avoiding a sluggish flow or positive 
stagnation. 

The operation is simple. The exhaust 
steam from the engine is thoroughly and 
evenly distributed by means of partitions 
in the heater shell, and the flow is so di- 
verted as to pass three times through the 
heater and circulate freely among the 
tubes. The total absence of stuffing boxes 
and packings of any kind in this heater 
does away entirely with the possibility of 
leakage and loss of feed water. 

The cross-sectional area between the 
tubes is greater than the area of the ex- 
haust water, offering no obstruction to 
the flow of the steam, and thus elimi- 
nating back pressure. Entrained water is 
removed by drip pipes. 

Access to the heater is had by removing 
the heads. The tubes of the vertical 
heaters can be cleaned from the top, and 
the horizontal heaters from either end. 
Feet or saddles are furnished, as occasion 
requires. Mud blocks are provided to 
keep the heater clean and free from sedi- 
ment. Every heater is tested under 250 
pounds pressure per square inch, giving a 
safe working pressure of 175 pounds. The 
heaters are made in sizes up to 5,000 
horse-power, in both horizontal and ver- 
tical types. 
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Parsons Single Jet Disc Turbine. 

It has been found that, where turbine 
blades are employed at the periphery of 
a disc of considerable diameter, the skin 
of the friction disc supporting the blades 
and rotating in the exhaust of the medi- 
um operating a turbine of any area is a 


_large source of loss in the utilization of 


the energy of the operating fluids. To 
reduce the loss, Mr. C. A. Parsons has 
patented an arrangement of turbine which 
screens the disc and the blades, when 
they are inoperative, from the atmosphere 
and the operating fluid. The containing- 
case is made steam-tight by ‘close fitting 
and by means of bafile-plates, and is con- 
nected to the condenser vacuum chamber. 
The steam jet or jets strike the blades 
at but a few points, and the exhaust steam 
passes out through a specially arranged 
exhaust chamber. When the turbine is 
to be reversible, the reversing blades are 
also placed so as to rotate idly within 
the vacuum chamber case, in which the 
pressure of the steam is less than that in 
the exhaust chamber, and a nozzle is 
placed, which may direct a jet of steam 
against them for driving the machine in 
the opposite direction. The turbine shaft 
is provided with thrust collars to pre- 
vent axial movement. 
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1,500-Kilowatt Alternator for St. 
Louis Exposition. 

The National Electric Company, Mil- 
waukee, Wis., has installed at the central 
power station at St. Louis a National 
alternating-current generator, direct-con- 
nected to a 2,250-horse-power Hamilton- 
Corliss ventical cross-compound engine. 
The rated output is 1,500 kilowatts, 
twenty-five cycles, 6,600 volts, running at 
eighty-three revolutions per minute. The 
power generated will be used for various 
purposes. 

The alternator is on the standard lines 
of the National Electric Company, and is 
of the revolving-field type, leaving the 
armature stationary and easily accessible. 
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strap, wound on edge and thoroughly in- 
sulated, the outer edge of the coil being 
exposed ito the atmosphere for cooling. 
Laminated pole-shoes are secured to the 
ends of the pole-pieces, and serve to hold 
the field coils in position. These shoes 
cover a large polar arc, distributing the 
magnetic flux evenly. The field coils are 
insulated from the pole-pieces by fuller- 
board, and from the pole-shoes and spider 
ring by heavy fibre. The revolving field 
is sixteen feet in diameter and weighs ap- 
proximately 50,000 pounds. 

The frame is a circular cast-iron hous- 
ing, in which laminated punchings with 
inwardly projecting teeth are assembled 
for the reception of the armature wind- 
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windings. ‘There are six slots per pole, 
two and one-half inches deep and one and 
one-half inches wide, each being wound 
with founteen conductors 0.37 by 0.28 
inch compressed copper strand. The in- 
ternal diameter of the armature is six- 
teen feet three-quarters inch, and the 
width of the core is sixteen inches. 

Cast-iron collector rings and carbon 
brushes are used, enabling the machine to 
be operated with a minimum amount of 
attention, and at the same time providing 
a collector gear which will carry a heavy 
temporary overload. 

The net weight of this alternator is 
135,000 pounds, and the following are the 
guarantees which the National Electric 


1,500-K1LOWATT ALTERNATOR INSTALLED AT THE WORLD’s FAIR, 


The difficulty of properly insulating the 
armature coils is eliminated, as the wind- 
ings are not subject to any mechanical 
strains whatever. The revolving field is 
of large diameter, giving additional fly- 
wheel effect to the engine, and the con- 
struction of the field coils is such as to 
render them particularly safe from in- 
jury. All parts are accessible, and the 
method of ventilation, the manufacturer 
states, ensures low temperatures. 

The revolving field is made of cast steel, 
in halves. These are bolted and secured 
together by shrunk links. The rim of 
the wheel is in channel cross-section, to 
which cast-steel pole-pieces are bolted. The 
field coils comprise sixty-five turns of one 
and one-half by one-eighth inch copper 


ings. The frame is extremely heavy and 
stiff, and does not require any external 
support. It is divided horizontally, the 
halves being firmly bolted and keyed to- 
gether. Bolts and keys are contained 
entirely within the cross-section, obviat- 
ing the use of side lugs. As may be seen 
from the diagram herewith, large open 
spaces are provided in the sides of the 
frames, allowing a free passage of air 
from the ventilating ducts in the core. 
The armature core is built up of lami- 
nated soft steel punchings, annealed and 
japanned before assembling. Ventilating 
space blocks are inserted at suitable in- 
tervals, providing openings extending 
around the circumference, and allowing a 
free passage for the heat generated in the 


St. Louis, Mo. 


Company offers on this machine: effi- 
ciency, one and one-quarter load, 95.5; 
full load, 95.5; one-half load, 94.75; regu- 
lation, 5.5 per cent on power-factor one; 
twenty-two per cent on power-factor 0. 
The temperature rise will not exceed 
thirty degrees on armature and magnets 
on a continuous run at full load, and forty 
degrees on the armature and magnets on 
a continuous run at twenty-five per cent 
overload. 

The National Electric Company, which 
is the successor to the Christensen Engi- 
neering Company, although only entering 
the electric field about two years ago, is 
constantly increasing its business and 
witnessing a steady demand for its direct 
and alternating-current apparatus. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


TELEPHONE SYSTEM FOR LIMA, PERU—It is stated that the 
American Bell Telephone Company will install a complete telephone 
svstem in Lima, the capital of the republic of Peru, South America. 
In addition to the installation at Lima, there may be exchanges 
established in several other Peruvian cities, the service to be under 
government control. 


NEW YORK CENTRAL FILBS PLANS FOR ITS POWER- 
HOUSE—The New York Central & Hudson River Railroad Company 
has filed in the Bronx building bureau of plans its specifications for 
one of its large power-houses to operate trains in and out of the 
Grand Central station. The site selected is on the south side of 
149th street, ninety-five feet from Long Island sound. It will be a 
three-story brick structure, the ground plan being 236.6 by 156.4 feet. 
The estimated cost of the foundations alone is placed at $75,000. 


NEW CHICAGO (ILL.) RAILROAD COMPANY CHARTERED— 
The Chicago & Oak Park Railway Company, with a capital of $9,- 
200,000, of which $6,000,000 is common and $3,200,000 preferred 
stock, was incorporated at Trenton, N. J., on April 23. The regis- 
tered office of the company is in Jersey City. The company is 
chartered to take over the properties and franchise of the Chicago 
& Oak Park Railway Company, and the incorporators are Charles D. 
Boston, West Orange, N. J.; William R. Stainsbury, Bath Beach, 
N. Y., and John C. Quimby, Bronxville, N. Y. 


NEW COLORADO BLECTRIC ROAD INCORPORATED—An 
electric railway connecting Denver with Fort Collins, Loveland, 
Berthoud and all the northeastern towns of the state of Colorado, is 
soon to be constructed by the Northern Colorado Electric Railway 
Company. The principal offices of the company will be at Fort Col- 
lins, and the main line of the railroad will run from Fort Collins to 
Denver, via Loveland, Berthoud, Johnstown, Longmont, Boulder, 
Erie, Louisville, Lafayette and Golden. This will take in the sugar 
beet belt, with the branch lines which are to be run to Eaton and 
Greeley, and by Chambers Lake to Grand County. The capitalization 
of the company is $1,000,000, divided into 100,000 shares of the par 
value of $10 each. The directors are Peter J. McHugh, L. C. Moore, 
Robert L. McCullough, Robert A. Edmonds and William O. Mosman. 


MEXICAN ELECTRICAL NOTES—Zacatlan, a city of some 
2,500 people, located in the state of Puebla, Mexico, is to have a 
municipal electric light and power system. Plans have already been 
drawn up by the city council for submission to the state department 
for approval. The Campania Maustral de Guadalajara, which oper- 
ates a 2,000-horse-power hydraulic plant at Las Juntas, for the pur- 
pose of transmitting current to Guadalajara for lighting purposes 
chiefly, is about to let contracts for 2,000-horse-power additional 
equipment. The canal and tunnel for the Atlixco Light and Power 
Company, of Puebla, Mexico, have been completed by the contractors, 
Hill Brothers, of Puebla, and the work of constructing the pipe line 
has been commenced. The canal is 990 feet long, and the tunnel is 
3,135 feet long. The pipe line will lead from the mouth of the 
tunnel, and will be 2,970 feet long, and will have a drop of 135 feet. 


The water supply thus obtained will generate 750 horse-power. The’ 


cost of these improvements will be $150,000. 


ENLARGEMENT OF THE CENTRAL NEW YORK TELEPHONE 
COMPANY—The sum of $1,000,000 has been appropriated by the 
management of the Central New York Telephone and Telegraph 
Company and the Empire State Telephone and Telegraph Company 
to improve and extend these systems. About half this sum will be 
expended in Syracuse in the immediate future, $350,000 of it in a 
new five-story fireproof telephone building in Montgomery street and 
its equipment, and the balance in betterments of the system in the ad- 
dition of new switchboards and extending the underground conduits. 
The telephone company has bought the lot fronting sixty-six feet on 
Montgomery street, with a depth of 132 feet, immediately south of 


the Mason Building, which was recently acquired by the company. 
The new building will be erected on this lot. The Mason Building, 
recently purchased by the company, and the present telephone build- 
ing north of it will be disposed of later. The new apparatus will be 
of the very latest type and have a capacity for 20,000 stations, that is 
telephones. In addition, a large outlay will be required to take care 
of the increasing toll business which must have its independent facil- 
ities in the way of new switchboards. There will be a new thirty- 
position toll-board. The underground conduit system will be very 
iargely extended in order to avoid the multiplicity of wires and 
cables which the business of the company requires. 


CENTRAL OHIO TRACTION DEAL—Announcement is made by 
A. E. Appleyard & Company of their plan for taking over the trac- 
tion roads of central Ohio under the charter of the Ohio Union Trac- 
tion Company, incorporated at Columbus several weeks ago. It is 
stated that the total bond issue, including the underlying issues, 
will not exceed $30,000 per mile of single track, and $10,000 addi- 
tional per mile of double track of main line, exclusive of turnouts 
and sidings, outside of cities, and $60,000 per mile of single track 
and $40,000 additional per mile of double track of main line within 
cities, except where those are situated upon unpaved streets the 
limitation shall be $5,000 per mile. Holders of stocks or bonds of 
the Dayton, Springfield & Urbana line; Columbus, London & Spring- 
field; Columbus, Grove City & Southwestern; Central Market; Ur- 
bana, Bellefontaine & Northern; Kenton & Southern; Springfield & 
Western, were given until May 1 to exchange their five per cent bonds 
in $1,000 blocks for the Ohio Union Traction Company’s first con- 
solidated mortgage fives, based on their respective marked values as 
follows: D., S. & U. bonds, 110; Grove City bonds, 105; Central 
Market bonds, 107; Urbana, Bellefontaine & Northern bonds, 105; 
Kenton & Southern bonds, 100; Springfield & Western bonds, 105; 
Central Market, preferred stock, 100; Central Market, common, 30; 
D., S. & U., preferred, 95; C., L. & S., common, 50; C., L. & S., pre- 
ferred, 70. In all there will be 100 per cent bonus of common 
stock of the Ohio Union Traction. One hundred dollar receipts will 
be issued for parts of the amount, and fractions of $1,000 will be 
paid in cash. The exchange mediums designated are: A. E. Apple- 
yard & Company, Philadelphia and Boston; City National Bank, 
Columbus, Ohio; Springfield National Bank, Springfield, Ohio; Third 


‘ National Bank, Dayton, Ohio; Central Trust and Safe Deposit Com- 


pany, Cincinnati. 


AUTOMOBILE NOTE. 


AUTOMOBILE CLUB OF AMERICA TO CONDUCT A SPRING 
TOUR TO GETTYSBURG, ATLANTIC CITY AND LAKEWOOD— 
The governors of the Automobile Club of America have authorized 
the runs and tours committee to organize a spring tour to Gettys- 
burg, Harrisburg, Reading, Philadelphia, Atlantic City, Lakewood 
and return, May 26 to June 2, inclusive, for members and guests. 
The start will be made from New York on Thursday morning, May 
26, and the following itinerary is proposed: Thursday, May 26, New 
York to Philadelphia, 102 miles; Friday, May 27, Philadelphia to 
York, 91.5 miles; Saturday, May 28, York to Gettysburg, forty miles 
(luncheon at Gettysburg; afternoon to be spent in going over the 
battlefield); Sunday, May 29, morning and luncheon in Gettysburg, 
afternoon, run from Gettysburg to Harrisburg, thirty-five miles;, 
Monday, May 30, Harrisburg to Philadelphia, 108 miles; Tuesday, 
May 31, Philadelphia to Atlantic City, 61.5 miles; Wednesday, June 
1, Atlantic City to Lakewood, sixty-seven miles; Thursday, June 2, 
Lakewood to New York, eighty-three miles, making a total of 588 
miles. Each day’s run will be “go as you please,” and members will 
rendezvous at the night stops at Philadelphia, York, Gettysburg, 
Atlantic City and Lakewood, where hotel accommodations and 
garage facilities are afforded. Mr. Emerson Brooks is chairman of 
the runs and tours committee. 


TBLEPHONE AND TELEGRAPH. 


ONEIDA, N. Y.—A company has been formed to build a telephone 
line from De Ruyter to Lincklean. 


ALEXANDER, N. Y.—The Darien Telephone Company has been 
granted a franchise to locate its system in Alden. 


BRIDGEPORT, W. VA.—The Bell Telephone Company will 
shortly construct a farmers’ line between Bridgeport and Cadiz. 


HARDIN, ILL.—The directors of the Farmers’ Telephone Com- 
pany have perfected plans to extend the company’s line from Hardin 
south to Meppin. 


JOANNA, PA.—Work has been commenced on the extension of 
ihe Conestoga Telephone Company's line from Joanna to Hay Creek 
Valley, White Bear and Geigertown. 


DULUTH, MINN.—The Mesaba Telephone Company is installing 
a special wire service between Hibbing and Duluth, and is also con- 
templating the installation of an exchange at Nashwauk. 


NEW HAVEN, CT.—The Southern New England Telephone Com- 
pany will erect a new four-story building in this city, at a cost of 
$22,000. This step is made necessary by the growth of the company’s 
business. 


SPARTA, MICH.—The Sparta Telephone Company's system has 
been sold to the Citizens’ company. The new management will at 
once begin to overhaul the lines, put the exchange in first-class order 
and extend the rural lines. 


FORT WAYNE, IND.—At the annual meeting of the South Bend 
Home Telephone Company, Theodore Thorward was elected presi- 
dent, M. B. Staley, treasurer, and Elmer Stoll, secretary. The annual 
report shows the company to be in a flourishing condition. 


MORGANVILLE, KAN.—A telephone company has been organ- 
ized here with a capital stock of $1,000. Officers were elected as 
follows: president, P. L. Swenson; vice-president, Henry Schneider; 
secretary, F. L. Fletcher; treasurer, L. V. Silver. Work is to begin 
at once. 


WINONA, MINN.—The Winona Telephone Company will shortly 
commence work on the construction of five branch lines out of Roll- 
ingstone, and will also build a line through the towns of Wilson and 
Warren, largely increasing the number of farmer subscribers in 
Winona County. 


HATTIESBURG, MISS.—The Cumberland Telephone Company 
has purchased the local system of the People’s Telephone Company. 
This system comprises also long-distance lines to Laurel and con- 
nection with the long-distance system of the Mississippi Central 
Railroad Company. 


CORTLAND, N. Y.—The directors of the Home Telephone Com- 
pany have decided to install a new multiple switchboard at the cen- 
tral office, this step being made necessary by the great increase of 
business since the organization of the company. The company now 
has about 1,100 subscribers. 


WATERBURY, CT.—The Southern New England Telephone Com- 
pany purposes installing a complete system of underground subway 
for its main lines in this city, and has petitioned the authorities for 
permission to excavate certain streets, agreeing, in return, to install 
one duct for the perpetual use of the city. 


PERSONAL MENTION. 


MR. JOSEPH ROTHGARY, chief electrician of the Cleveland, 
Ohio, fire department for a number of years past, has resigned. 


MR. JAMES M. JONES, who was for some time past assistant 
general manager of the Indianapolis Street Railway Company, has 
resigned. 


MR. C. C. VANDEVENTER, of Kingman, Kan., was elected pres- 
ident of the Southwest Kansas Telephone Association, recently or- 
ganized at Wichita, Kan. 


MR. GARRISON BABCOCK, formerly with the Stromberg-Carlson 
Telephone Company, is now in the independent telephone construc- 
tion business, with headquarters at 38 Rowley street, Rochester, N. Y. 


MR. LEWIS F. LYNE has opened an office as consulting engineer 
at 10 Barclay street, New York city, N. Y., and is to make a specialty 
of power-plant matters. Mr. Lyne is also agent for several special- 
ties. 
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MESSRS. ROSENBAUM & STOCKBRIDGE announce their co- 
partnership, for the purpose of patent and trade-mark law and 
patent soliciting, and will be located at 149 Nassau street, New 
York city. 


MR. S. TADA, of the Japanese Navy, and Messrs. Timita and 
Nishikawa, electrical engineers of Tokio, Japan, are reported to be 
in this country to purchase electrical apparatus for the Japanese 
Government. 


MR. JAMES P. FELTON, who for the last ten years has been 
located at Schenectady, N. Y., with the General Electric Company, 
was recently appointed manager of the supply department at the 
Boston office of the company. 


MR. J. T. P. KENYON, who has been connected with the engineer- 
ing department of the New York Edison Company, has resigned 
from the company to become chief draughtsman of the electrical 
department of the New York Central & Hudson River Railroad. 


MR. L. C. BRADLEY, who has for some time past been connected 
with the Seattle & Tacoma electric railroad, has been made super- 
intendent of the Scioto Valley Traction Company, whose road will 
be in operation within a short time between Columbus and Lancaster, 
Ohio. 


MR. W. B. POTTER, chief engineer of the electric railway depart- 
ment, Schenectady works, of the General Electric Company, has re- 
turned from a recent trip to the West Indies, whither he went to 
rest and recuperate, after a severe attack of the grippe and over- 
work. 


MR. ALEXANDER McKENZIE, according to an announcement 
in the New York Times last week, has perfected a contrivance for a 
protected third rail, which will be presented to the Interborough 
Rapid Transit Company, in competition with other devices, for 
adoption. 


MR. HENRY W. POPE, of New York, will have charge of the 
exhibit of the American Telephone and Telegraph Company at the 
World’s Fair at St. Louis. Mr. Pope is an experienced and quite 
widely known telephone man, and these interests could not be in 
more capable hands. 


MR. GEORGE B. HYDE, an American now residing at Silao, 
Mexico, is interested in-a project to build three electric power plants 
in the state of Puebla, Mexico. Mr. Hyde has filed the necessary 
application with the Mexican authorities. The Zempoala river, in 
the district of Tetela, will be utilized. 


MR. M. UGARTE, of the engineering and contracting firm of 
Ugarte & Garcia, Guadalajara, Mexico, is expected to arrive in the 
United States this week. This firm has large contracts for electrical 
machinery, and Mr. Ugarte will visit St. Louis, Pittsburg, Chicago 
and New York for the purpose of placing contracts. 


MR. R. PAPE, the borough electrical engineer, Port Elizabeth, 
Cape Colony, South Africa, is engaged in drawing up plans for an 
electric lighting system at Port Elizabeth. The initial power-house 
equipment will consist of two 400-kilowatt generators, surface con- 
densing plant and three boiler units. It is stated that some $400,000 
is to be expended for machinery. 


MR. ROBERT L. WARNER, who was manager of the Boston 
office of the Westinghouse Electric Manufacturing Company, has 
been appointed the New England manager of the company. Mr. 
Warner will have charge of the company’s business in New England, 
and will be assisted by Mr. D. E. Manson, who has been appointed 
manager of the Boston office to succeed Mr. Warner in that capacity. 


MR. LOUIS F. MAHLER, formerly manager of the De Laval 
Steam Turbine Company and the St. Louis manager of the Bullock 
Electric Manufacturing Company, is now representing the Buckeye 
Engine Company, of Salem, Ohio; the International Steam Engineer- | 
ing Company, of Atlanta, Ga., and New York, and Chase-Shawmut 
Company, of Newburyport, Mass., at suite 1008-1009 Chemical Build- 
ing. St. Louis, Mo. 


MR. BURR McINTOSH, in the Burr McIntosh monthly for May, 
reproduces a striking photograph of Mr. Nikola Tesla. In the edi- 
torial comment on the plates shown in this issue, Mr. McIntosh pays 
a fine compliment to Mr. Tesla on the work that he has done and is 
expected to do in scientific progress. The May issue is replete with 
beautiful reproductions of celebrities in both art and science, and 
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the publication is meeting with phenomenal success through its 
attractiveness to lovers of fine art. 


MR. RICHARD H. PIERCE, formerly of Chicago, Ill, but at 
present located at Boston, Mass., has been appointed chief engineer 
to take charge of the power plant at the St. Louis World’s Fair. 
Mr. Pierce was consulting engineer of the power plant at the Colum- 
bian Exposition at Chicago, and served later as consulting engineer 
for the Chicago City Railways Company. Mr. Pierce will be assisted 
in his work by Mr. Charles S. Foster, of Chicago, who was ap- 
pointed by the exposition company a few weeks ago as chief operat- 
ing engineer of the power plant. 

MR. WILLIAM MARCONI is expected to arrive at Cape Breton, 
Nova Scotia, early in June, when he will begin transatlantic service 
by means of his wireless system. Before going to Table Head, 
where his main station is located, Mr. Marconi will confer with the 
government at Ottawa, regarding the use of a land line. New 
machinery has been installed at the Table Head station, and changes 
effected both inside and outside. There is also some disposition to 
make the Table Head station a repeating station between the sta- 
tions at Wellfieet, Mass., and Poldhu, Cornwall, England. 


COLONEL EZRA DE FOREST, the well-known general agent for 
New York of the Penn Mutual Life Insurance Company, of Phila- 
delphia, is distributing the fifty-sixth annual statement of the com- 
. pany. The present year finds this old-established company making 
even greater expansions than in any other year in its history, and 
it is able to show an enviable record of success. At the beginning 
of the year the company had in force 114,831 policies, for $276,110,- 
015. During the year it issued 29,548 policies, for $69,728,754; and 
on December 31 it had in force 129,317 policies, for $308,786,092. 


MR. EMERSON McMILLIN, who has large interests in the elec- 
tric lighting and gas lighting companies of the United States, was 
one of the speakers at the annual banquet of the National Art 
Theatre Society last week, and stated, as one of a number, his will- 
ingness to donate $25,000 for the purpose of establishing and main- 
taining a proper theatre for this excellent organization. Mr. J. I. C. 
Clarke, the president of the society, and to whose indefatigable 
efforts its present success is due, thanked the liberal donor and 
expressed the belief that this meant the successful outcome of the 
plans of the organizers, which is the establishment of a theatre in 
New York city which will be an architectural ornament, to gradually 
form the best and most thoroughly trained company of English- 
speaking actors in the world, and to encourage American literature 
by giving production to adequate plays by American authors. 


THE ENGAGEMENT has just been announced, at Baltimore, Md., 
of Miss Katherine Mortimer Montague to Mr. Charles Phillips Hill, 
of Pittsburg, Pa. Miss Montague is a granddaughter of the late 
Captain Arthur Sinclair, of the navy, a member of the Sinclair 
family of Scotland, of whom the Earl of Caithness is the head. 
Mr. Hill, who is of the Doubleday-Hill Electric Company, of Pitts- 
burg, one of the largest American electrical supply houses, is of 
distinguished ancestry; he is a grand-nephew of the late W. W. 
Corcoran, the Washington philanthropist, a grandson of Judge 
Phillips, and his father, the late Colonel Hill, fought through the 
Civil War on the Confederate side. Mr. Hill has been identified, 
actively, with the electrical industry only about five years, but in 
that time his well-defined views of morality and integrity in com- 
mercial life have marked his successful career as especially note- 
worthy even in these days of sturdy young Americanism. 


GENERAL EDWIN S. GREELEY, president of the Sons of the 
American Revolution, residing in New Haven, Ct., is the owner of 
the golden key which was used to officially open the St. Louis 
- Exposition. The key is a telegraph transmitter of a special design, 
and is known as the Victor gold key. This was manufactured at 
General Greeley’s electric supply house in New York city in 1892. 
' It is nearly wholly made of gold, except the handles, which are of 
pearl, and some of the connections, which are of brass, gold-plated. 
The key was manufactured for the Chicago World’s Fair, and was 
used by President Cleveland for this occasion. In 1896 President 
‘Cleveland used this in opening the electrical exhibit in New York 
city, and on the evening of the opening day the Hon. Chauncey M. 
Depew sent two messages of sixty-eight words each around the 
world. In 1898 President McKinley used this key in Washington, 
‘in opening the electrical exhibition in New York city. The key is 
mounted on a series of bases, suitably inscribed with the date of 
each event at which it has been used. 
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BLECTRICAL SECURITIES. 


Apparently there is to be no immediate change in stock market 
actions. The past week was typical of the conditions that have now 
obtained for some time, and interest dribbled to almost total indiffer- 
ence toward the close of the week. No important gains or losses can 
be discovered in looking over the price changes for the week. The 
beginning of payments on the Panama canal, supplemented by other 
foreign requirements, brought about unusually large shipments of 
gold, but, notwithstanding, the bank statement showed an actual gain 
for the week, proving that the influx of coin from the interior was 
at this period more than offsetting an extremely large demand. The 
general agricultural situation, which has been unsatisfactory, is now 
improving with the advent of better climatic conditions. In the iron 
and steel trade there is also improvement, and while there is a quiet 
tone everywhere, the output of steel in general is not greatly below 
the largest ever known. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 30. 


New York: Closing. 
Brooklyn Rapid Transit..............02000. 46% 
Consolidated GaS............ ccc ee eee ewes 209% 
General Blectric............ 0. cc cece ee ee eee 15934 


Kings County Electric...............2 cee eee 184 


Manhattan Elevated............ ccc cc cece eee 14214 
Metropolitan Street Railway................ 11244 
New York & New Jersey Telephone.......... 143 
Westinghouse Manufacturing Company...... 175 


The annual stockholders’ meeting of the Interborough Rapid 
Transit Company will be held May 11, at 12 o’clock noon. 

The directors of the Consolidated Gas Company have declared the 
regular quarterly dividend of 2 per cent, payable June 15. Books 
close May 26 and reopen June 16. 


Boston: Closing. 
American Telephone and Telegraph......... 126% 
Edison Electric Illuminating................ 238 
Massachusetts Blectric..............0c ccc ees 73 
New England Telephone.................0.. 121 


Western Telephone and Telegraph preferred. 75 


The New England Telephone and Telegraph Company reports as 
follows for the year ended December 31, 1903: gross, $6,092,865; 
expenses and taxes, $4,677,726, leaving net of $1,415,139; dividends, 
$1,297,002, the surplus for the year amounting to $118,137, as com- 
pared with a surplus of $60,043 for the preceding year. 


Philadelphia : Closing. 
Electric Company of America............... TK 
Electric Storage Battery common........... 57 
Electric Storage Battery preferred.......... 57 
Philadelphia Electric...............cccceees 5%, 
Union Tractions 4062004. 0%664 Sitevecialcawwed 49% 
United Gas Improvement................... 84 


Stockholders of the Electric Company of America held their an- 
nual meeting in Camden, N. J., April 26. The board of directors was 
reelected, and after the stockholders’ meeting the board reelected the 
following: president, Colonel A. Loudon Snowden; first vice-presi- 
dent, John H. Catherwood; second vice-president, H. T. Hartman; 
secretary-treasurer, Frank B. Ball. President Snowden’s report 
showed the net increase of the company for the year ending Decem- 
ber 31 last to have been $434,679, an increase over that of 1902 of 
$44,008. After deducting expenses and dividends, the balance, which 
was credited to the profit and loss account, was $154,263. The total 
of that account is now $608,039, against $453,776 in 1902. There are 
now about 2,200 stockholders on the books of the company. 


Ohicago : Closing 
Chicago Telephone.................0ceeeees 118 
Chicago Edison Light....................6. 146 
Metropolitan Elevated preferred............. 46°% 
National Carbon common................... 29 
National Carbon preferred.................. 104 
Union Traction common................000: 
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NEW INCORPORATIONS. 
CHASE, KAN.—The Chase Telephone Company. $10,000. 


ENGLEVALE, KAN.—The Englevale Telephone Company. $5,000. 
JERSEY CITY, N. J.—Pennington Telephone Company. $5,000. 


NEWARK, N. Y.—The Newark Telephone Exchange. $25,000. 


TOPEKA, KAN.—The De Soto & Olathe Telephone Company. 
$2,000. 


ALEXANDRIA, NEB.—The 
$5,000. 


INDIANAPOLIS, IND.—Harrison County Telephone Company. 
$10,000. 


LAMARTINE, OHIO—The Diving Fork Telephone Company. 
$10,000. 


TREMONT, ILL.—Tremont Independent Telephone Exchange. 
$20,000. 

HARDIN, ILL.—The Calhoun Telephone Company. 
from $15,000 to $25,000. 


LA CROSSE, WIS.—Central Wisconsin Telephone Company. In- 
creased from $5,000 to $50,000. 


COLUMBUS, OHIO—The Steubenville & Wheeling Traction Com- 
pany. Increased from $10,000 to $400,000. 


FRANKFORT, KY.—The Princeton Electric Light and Power 
Company; $25,000. Home Telephone Company; $2,500. 


-~ IOLA, WIS.—The Iowa Telephone Company. $5,000. 
porators: N. H. Johnson, F. W. Black and S. M. Myhre. 


Farmers’ Telephone Company. 


Increased 


Incor- 


GUTHRIE, OKLA.—Union Light and Power Company. $350,000. 
Incorporators: Henry Smith, Robert Trulock and Ernest Blake. 


MADISON, WIS.—Willow Springs Telephone Company. $4,000. 
Incorporators: John P. Sheldon, Frank McGarville and J. R. M. 
Phillips. 


UTICA, WIS.—The Utica Telephone Company. $20,000. Incor- 
porators: Jasper G. Pickett, Albon Parks, Robert W. Mackie and 
W. F. Munsil. 


WASHINGTON, D. C.—Sitka Water and Light Company. $20,- 
000. Incorporators: Edward S. Duvall, Jr., Warren Cochran and 
William T. Duvall. 


LITTLE ROCK, ARK.—Ouachita Telephone Company. $25,000. 
President, M. A. Joy; vice-president, H. P. Snead; secretary and 
treasurer, W. P. Ritchie. 


ROBERTS, WIS.—The Roberts Telephone Company. $5,000. In- 
corporators: A. Turner, Sr., David Imri, R. C. Andrus, George T. 
Turner and A. J. Walker. 


GENBVA, IND.—Geneva Traction Company. $20,000. Directors: 
A. T. Briggs, E. F. Walsh, Charles D. Porter, J. H. Hordison, D. M. 
Shively, S. W. Hale and W. J. Horton. 


SAN FRANCISCO, CAL.—The Century Electric Corporation. 
$250,000. Incorporators: F. M. Greenwood, C. M. Wood, E. F. 
Weihe, L. D. Hitzeroth and H. S. Tittle. 


BETHBL, MINN.—Potato Belt Telephone Company. $20,000. 
Incorporators: Charles E. Burch, Minneapolis; Roland J. Dyer, 
Elmer E. Davis, George I. Sylvester, Samuel F. Cooper and Marcia 
A. Mitchell, Bethel. 


ARLINGTON, MINN.—Farmers and Merchants’ Telephone Com- 
pany. $10,000. Incorporators: Adam C. Buck, Henderson; John 
Young, Frank F. Mansfield, Albert Zimmerman, Theodore Streiss- 
guth, Vincent F. Schmoll, Henry Hilleman, August C. Mallin, of 
Arlington. 


ST. LOUIS, MO.—Southeast Missouri Ice, Light and Power Com- 
pany, of Charleston; to operate an ice factory and electric light 
plant; $100,000; incorporators: J. Handy Moore, J. E. Armstrong 
and R. B. Boyce. Southeast Missouri Telephone Company, of 
Charleston; to establish and operate telephone exchanges at Charles- 
ton, Sikeston, Dexter, Malden, Campbell and Bloomfield; $150,000; 
incorporators: J. Handy Moore, Paul B. Moore, Mary Moore, J. E. 
Armstrong and R. B. Boyce. 
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ELECTRIC LIGHTING. 


WHATCOM, WASH.—The city council has awarded a three-year 
contract to the local lighting company for city lighting. 


MARION, IND.—The contract for the additional machinery to 
be installed in the city electric plant has been let to the Westing- 
house company. 


WHEELING, W. VA.—The Belmont Electric Light and Power 
Company is planning additions and improvements to its plant that 
will almost double its capacity. 


APPLETON, WIS.-—The Green Bay & Mississippi Canal Company 
recently purchased at foreclosure the entire interests of the Kau- 
kauna Water Power Company, the price being $118,000. 


MONTROSE, COL.—The Montrose Electric Light and Power 
Company has completed a deal for a new site for the large electric 
power, cold storage and ice plant which it will erect this summer. 


SYRACUSE, N. Y.—The St. Lawrence International Electrical 
Lighting Company has made a new street lighting contract with the 
village of Alexandria Bay for an increased number of lights, at a 
higher price. 


BALTIMORE, MD.—The Maryland Telephone and Telegraph 
Company has secured the passage in both branches of the city 
council of an ordinance permitting it to engage in the lighting busi- 
ness in the city of Baltimore. 


JERSEY CITY, N. J.—Jersey City’s street and water board has 
granted permission to the United Electric Company of New Jersey, 
now part of the Public Service Corporation, to construct subways 
for electric light, heat and power wires on certain of the city streets. 


HATTIESBURG, MISS.—The Hattiesburg Light and Power Com- 
nany has closed a contract for $10,000 worth of new machinery. The 
plant will be in full operation with the new machinery installed 
within the next ninety days, and about 150 new street lights will 
probably be put in. 


CLARKSVILLE, ARK.—At a meeting of the city council E. T. 
McConnell was granted a franchise for an electric lighting plant. 
The franchise is to extend over a period of thirty years, and work 
is to be commenced within sixty days from the date on which it was 
granted and be completed within six months. 


RICHMOND, VA.—Ground has been broken for the new heat, 
light and power plant at the state penitentiary, and work will be 
commenced at once on the structure, which is to cost $50,000. It is 
proposed that the plant shall furnish heat, light and power for the 
building, and it is hoped to have it in operation by the fall. 


PHILADELPHIA, PA.—The borough of West Conshohocken has 
entered into a contract with the Conshohocken Electric Light Com- 
pany to light the streets at $15 an incandescent light, on condition 
that the borough exempt the company from pole tax and expect no 
reduction for the time lamps are out, unless the company is directly 
responsible. 


MARTINSVILLE, VA.—Martinsville is contemplating the in- 
stallation of a municipal electric lighting plant. An option has been 
secured on the water power of Smith river, at a point one and one- 
half miles south of the town, where it is thought 1,200 horse-power 
can be developed. It is believed that the total cost of the plant will 
not exceed $70,000. 


EASTON, PA.—At the annual meeting of the People’s Electric 
Light and Power Company the following directors were elected: 
E. W. Evans, John S. Osterstock, Frank G. Ormsby, S. R. Bush and 
Matthew H. Jones, Easton; G. B. Garrison, New York city, and W. H. 
Walter, Phillipsburg. The board reelected E. W. Evans, president; 
John S. Osterstock, treasurer, and Frank G. Ormsby, secretary. 


ALLEGAN, MICH.—Sale has been made of the Allegan Light 
and Power Company’s plants to Siebe Baker, Hiram A. De Lano, 
George E. De Lano, of Otsego, and Fenner M. Van Auken, of Allegan. 
The consideration is not definitely known, but it is understood to be 
$15,000. The new owners will continue the business under the same 
rame, supplying light and power for commercial and domestic pur- 
poses. There are two plants, which will probably be consolidated. 
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ELECTRIC RAILWAYS. 


HUNTSVILLE, AJLA.—The Eastern Railway Company is making 
plans to extend its line to the village of Merrimack. 


DECATUR, ILL.—The city council has granted to the McKinley 
syndicate a thirty-five-year franchise to operate an interurban line. 


FAIRMONT, W. VA.—The Fairmont & Mannington Electric Rail- 
road Company has been chartered to build an electric road from 
Fairmont to Mannington. 

WEST LIBERTY, IOWA—A franchise has been granted to the 
Iowa City & Davenport electric line, permitting it the use of several 
streets within the city limits. 

JAMESTOWN, N. Y.—The Chautauqua Traction Company an- 
nounces that its new route from Jamestown and Lakewood to Chau- 
tauqua and Bemus Point will be open for traffic on June 1. 


PHILADBLPHIA, PA.—The contract for building the new trolley 
line from Lakewood to Point Pleasant has been let. This is part of 
the system destined to connect Trenton with towns along the At- 
lantic coast. 

CONNELLSVILLE, PA.—All the rights of way have been secured 
for the proposed trolley line from West Newton to Jeannette, and 
work will begin at once. The route takes in Adamsburg, Arona, 
Herminie and other small towns. 


CARBONDALE, ILL.—The necessary steps have been taken by 
business men of this city to incorporate a company for the purpose 
of building an electric railroad from this city to Carterville, to con- 
nect with the Williamson County coal belt road. 

WINDER, GA.—tThe electric car line which is now being planned 
from Anderson, 8. C., via Hartwell, Commerce, Jefferson, Winder 
and Logansville to Atlanta is in charge of the Georgia Traction Com- 
pany. The line will be used both for passenger and freight trans- 
portation. 

PLAINFIELD, N. J.—The Public Service Corporation proposes to 
build a trolley line between this city and Metuchen, which will con- 
nect at the latter place with a line to Perth Amboy. It will be known 
as the seashore route, the expressed intention being to make the line 
run to the ocean. 

BANGOR, ME.—The contract for the construction of the Rock- 
land, South Thomaston & Owl’s Head Electric Railway has been 
awarded. The first section to be built will be that from Rockland to 
Crescent Beach, and this will be ready for business at the opening 
of the summer season. 


COALGATE, IND. TER.—The Lehigh Traction Company, a cor- 
poration chartered to construct an electric railroad from Atoka to 
Coalgate, passing through the towns of Midway, Lehigh and Phillips, 
has let the contract for building the road from Coalgate to Lehigh, 
a distance of eight miles. 


LBXINGTON, KY.—The Blue Grass Traction Company, oper- 
ating the electric railroads from this city to Paris and Georgetown, 
has placed a mortgage on all its tangible assets for $700,000, in 
favor of the Cleveland Trust Company, of Cleveland, Ohio. It is 
said that the money is to be used in the construction of other lines. 


INDIANAPOLIS, IND.—At the annual meeting of the Muncie, 
Hartford & Fort Wayne Railway the stockholders reelected the 
board of directors, and the following officers were then chosen: 
president, S. M. Hexter; vice-president, A. L. Johnson; treasurer, 
J. C. Gilchrist; secretary, F. M. Osborn; assistant secretary, A. 
Lewenthal. 


PITTSBURG, PA.—The promoters of the Pittsburg & Allegheny 
Valley Street Railway Company state that work on the road be 
tween Leechburg and Apollo will begin shortly. The road will have 
connections at Leechburg with the extensions of the Kittanning & 
Ford City electric line, and will ultimately enter Pittsburg over the 
tracks of the Pittsburg Railways Company. 


BLKHART LAKE, WIS.—A trust deed given by the Sheboygan, 
Elkhart, Lake Street Railway and Power Company to the First Trust 
and Savings Bank, of Chicago, covers an issue of bonds not to 
exceed $800,000, to complete the line from Elkhart Lake and She- 
boygan, by way of Waldo and Plymouth. The work will begin as 
soon as possible, and the line is expected to be in operation July 15. 

ROCHESTER, N. Y.—The work of construction on the Rochester, 
Syracuse & Eastern Railroad, which, when completed, will be the 
longest double-track electric railroad in the United States, will be 
begun shortly. The road will begin at the city line of Rochester, 
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where the tracks of the Rochester Railway Company end, and will 
continue over private right of way eastward to Syracuse, about 
eighty-five miles. 


CLEVELAND, OHIO—It is announced that Samuel S. Burtsfield, 
of Toledo, is interested with B. B. Avery, of Cleveland, and Sherman 
Culp, of Norwalk, in the organization of a company to build an 
electric road south from Norwalk, Ohio, to Fairfield, thence west 
through Greenfield to Chicago Junction, to New Haven and Ply- 
mouth, where it will connect with the Mansfield and Shelby line, 
which is to build north to Plymouth. 


WALLINGFORD, CT.—The Wallingford Tramway Company will 
at once begin the construction of a street railroad from this borough 
to Montowese, in the town of North Haven, where connections will 
be made for New Haven with the Fair Haven & Westville Railroad 
Company. The road will be seven miles long and the materials for 
it have been ordered. At Wallingford it will connect with the tracks 
of the Meriden Electric Railway Company. The road will be a con- 
necting trolley link between New Haven and Hartford. 


INDIANA, PA.—The franchise of the Indiana Street Railway 
Company has been purchased by John P. Elkin, and the company 
will be merged with the Indiana & Blairsville Intersection Railway 
Company, in which he is interested. The lines, as proposed, will 
pass through all the principal towns along the Indiana branch from 
this place to Blairsville. On the north they will reach Ernest, 
Creekside and Italy, and cover the territory traversed by the Indiana 
branch of the Buffalo, Rochester & Pittsburg Railroad Company. 


JEFFERSON CITY, MO.—The Lexington & Suburban Railway 
Company, of Lexington, has been chartered. The company has a 
capital of $250,000, owned chiefly by Mr. Gustav Hearle, of Lexing- 
ton, the other stockholders being Ira G. Hedrick, A. G. Sutherland, 
L. R. Ash and V. H. Cochrane, of Kansas City. The road is to be 
twenty-five miles in length and run from Mayview, on the Chicago & 
Alton line, north through Lexington to Henry, in Ray County, on 
the line of the Wabash. The line is to be electric and to cross the 
Missouri river at Lexington. 


AUGUSTA, ME.—The railroad commissioners have approved the 
petition of the directors of the Dover, Foxcroft & Sebec Lake Rail- 
way Company, of Foxcroft. This company has been organized for 
the purpose of building and operating an electric railroad between 
Foxcroft, Piscataquis County, and some point on the southerly shore 
of Sebec lake, a distance of five miles. The capital stock is $30,000. 
The directors of the company are B. L. Dickinson and George W. 
Taylor, Lexington, Mass.; H. L. Jones, Boston; A. H. Stanhope, 
Dover; W. E. Parsons, A. W. Gilman, Willis S. Ham, Foxcroft. 


FORT COLLINS, COL.—The county commissioners have voted a 
franchise to P. H. McHugh for the construction of an electric rail- 
way through Larimer County. The franchise stipulates that the 
building of the line must be begun by January 1, 1906. It is stated 
that well-known eastern capitalists are behind the scheme, and that 
the road is a certainty. W. O. Mosman has also secured a fran- 
chise from Larimer County, giving him a right of way for an elec- 
tric railway from a point twenty miles. northwest of Fort Collins to 
North Park. This road, when built, will connect with the line to be 
constructed by P. H. McHugh. 


TRENTON, N. J.—The Vandegrift Construction Company, of 
Philadelphia, has announced its intention of building a new trolley 
system to the shore by way of Trenton and New Brunswick railroad 
to Milltown Junction, from there to South Amboy over the Middle- 
sex and Somerset division of the Public Service Corporation, and 
from South Amboy to Red Bank over the Jersey Central Traction 
Company’s lines. At Red Bank connection will be made with the 
Monmouth Traction Company for Long Branch, and at Long Branch 
the cars will connect with the Atlantic Coast Electric Railway for 
Asbury Park, Ocean Grove and Belmar. 


LANCASTER, PA.—The Brandywine Electric Street Railway 
Company has transferred all its interests in Chester and Lancaster 
counties to the Philadelphia, Coatesville & Lancaster Electric Com- 
pany, the consideration being $1. The latter company has given a 
mortgage to the Integrity Title Insurance, Trust and Safe Deposit 
Company to secure an issue of $600,000 of bonds. The proceeds of 
these bonds will be applied to the building of the line, which will 
extend from Coatesville to Parkersburg, Atglen, Christiana and Gap, 
through eastern Lancaster County, to a connection with the Lan- 
caster system. With the completion of this line trolley service from 
Marrietta to Philadelphia will be assured. 
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INDUSTRIAL ITEMS. 


THE MAGNET WIRE COMPANY, New York city, N. Y., recently 
moved its offices to 40 Broadway. The company reports a good busi- 
ness. 


THE CRESCENT COMPANY, Chicago, lll., announces that it 
has secured the western sales agency of the P. R. Wagor Manufac- 
turing Company, and it is prepared to quote prices on its entire line 
of lamp guards. 


THE INCANDESCENT LIGHT MANIPULATOR COMPANY, 116 
Bedford street, Boston, Mass., has issued a leaflet illustrating and 
describing the electric lamp guards which it manufactures. Leaflet 
will be sent on request. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, Cin- 
cinnati, Ohio, has issued its May, 1904, calendar of great men of 
science and engineering. This calendar contains a photograph of 
Mr. Charles Proteus Steinmetz, and on the back of the calendar is 
the usual biography. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., will be 
pleased to quote to its customers and other prospective buyers prices 
on next winter’s supply of lamps. The company announces that it 
is in position to take good care of all contracts, and will fill these 
with high-grade Packard lamps. 


THE LUNKENHEIMER COMPANY, Cincinnati, Ohio, invites its 
patrons to examine its exhibit in Machinery Hall, location 5-G, block 
26, when visiting the St. Louis Exposition. The company has pre- 
pared a most comprehensive display of a large line of high-grade 
engineering specialties, which it manufactures. 


STANLEY & PATTERSON, INCORPORATED, announces the 
removal of its general offices and salesrooms from 93 Liberty street 
to larger and more commodious quarters at 40 Cortlandt street, New 
York city. The company’s uptown store is at 329 Fourth avenue. 
Both. of these stores are connected to the private branch exchange 
switchboard, No. 5900 Cortlandt. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
is sending out its catalogue treating on ‘‘Dixon’s” graphite pipe joint 
compound. The catalogue states that the compound is not a cement; 
it is a lubricant, and a material that makes tight joints for steam, 
water, air, oil, brine and gas piping, and resists heat, cold, acids and 
alkalies, and protects the threads from corrosion. Catalogue will be 
sent on request. 


THE PHELPS COMPANY, Detroit, Mich., manufacturer of the 
celebrated “Hylo” turndown lamps, has published a booklet entitled 
“How to Read Your Meter.” This gives some very pointed informa- 
tion with regard to the function and operation of a wattmeter, and 
is directed particularly to the average consumer. Supplementing 
the jnstruction is considerable matter concerning the economy of the 
“Hylo” turndown lamp. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., in 
bulletins Nos. 1,053 and 1,054, issued for February and April, re- 
spectively, describes single-phase integrating type K wattmeters and 
rmall rotary transformers. self-exciting alternators and motor-gen- 
erator sets. Another recent publication is instruction book No. 3,019. 
This describes single-phase “Wood” alternating-current generators 
and their connections. 


THE WHITE SEWING MACHINE COMPANY, Cleveland, Ohio, 
manufacturer of the White automobile, has issued the “White Bul- 
letin” No. 5. On the frontispiece is a handsome reproduction of the 
Huntington challenge cup, presented by deed of gift to the Automo- 
bile Club of Southern California. This was won by H. D. Ryus with 
the White steam car, driving over a distance of five miles. There 
is the usual complement of pithy editorials, and these are supple 
mented by a number of half-tone illustrations of typical automobile 
scenes. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., manu- 
facturer of electric generators and motors, will, on May 10, open 
a branch office in the Hibernia Bank Building, New Orleans, La. 
Mr. W. P. Field, of the St. Louis office of the company, will be 
the representative in charge. Although there are fifteen Crocker- 
Wheeler branches from Boston to San Francisco, including St. 
Louis and Atlanta, the establishment of this new office has become 
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necessary, in order to accommodate the steadily increasing market 
for electric machinery in the South and Southwest. 


THE CHARLES B. DUSTIN COMPANY, 11 Broadway, New York 
city, is furnishing the Valley Traction Company, Chambersburg, Pa., 
with three large direct-connected units for its new power-house at 
Bridgeport, Pa. Two of the units are 250-kilowatt Westinghouse 
2,200-volt two-phase sixty-cycle four-pole alternators, direct-connected 
to 16 and 30 by 24 Pennsylvania Iron Works cross-compound engines. 
The other is a 300-kilowatt Westinghouse eight-pole 550-600-volt 
direct-current generator, direct-connected to a 20 and 32 by 24 Penn- 
sylvania Iron Works cross-compound engine. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York, is supplying the Dreamland Company, Incorporated, 
Coney Island, N. Y., with several thousand squares of “Asbestoside,” 
to be used for siding the buildings in “Dreamland,” which will be 
one of the largest pleasure resorts on Coney Island. The distinctive 
features of “Asbestoside”’ are, that it is cut into sheets of seven 
feet and crated; is easily applied, being finished with large head 
galvanized nails which are covered with a half round wooden bead- 
ing or moulding. ‘“‘Asbestoside” will not rust or decay. . 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued from its power and mining department a very complete cata- 
logue descriptive of electric mine locomotives. The reading matter 
describes the salient features of the General Electric Company’s 
mine locomotives, and reprints an interesting article from “Mines 
and Minerals,” on “Electricity versus Air.” In addition to this there 
are chapters on gathering coal with electric mine locomotives, a 
description of the electric plant of the Webster Coal and Coke Com- 
pany, at Ehrenfield, Pa., and other interesting data on the use of 
electricity in mines. The letter-press is supplemented by handsome 
half-tone engravings, showing typical applications of the electric 
locomotive. 


THE LAKE SHORE & MICHIGAN SOUTHERN RAILWAY 
COMPANY will run a special train to Boston for the convention of 
the National Electric Light Association, to be held May 24, 25, 26 
and 27. This train will be run for the exclusive use of the conven- 
tion attendants. The train will be made up of special sleeping cars, 
with dining and buffet library cars. It will run as the first section 
of the New England Express, leaving Chicago at 2 P. M., Sunday, 
May 22; Toledo, 7.50 r. m.; Cleveland, 10.30 P. m., arriving at Boston 
at 5 r. M. Monday. A rale of a fare and one-third for the round 
trip, on the certificate plan, has been authorized, which will be avail- 
able leaving Chicago as early as May 20, and good, reiurning, leav- 
ing Boston not later than May 31. cal Ne ee 


THE NERNST LAMP COMPANY announces that it has ‘salah: 
lished a branch office, auxiliary to the Pittsburg district affice, at 537 
Scofield Building, Cleveland, Ohio, in charge of Mr. J. C. Wright. 
The company will carry at this office a stock of Nernst lamps and 
renewal parts, ensuring prompt attention to all orders in this dis- 
trict. The company is also becoming widely introduced in the New 
England district. It has recently received two large orders, one 
from the Saco & Pettee machine shops, Biddeford, Me., for 575 three- 
glower lamps, and one from the Arlington mills, Lawrence, Mass., 
for 600 lamps of the forty-four-watt type. The second order comes 
in as a testimonial, as quite a large installation of Nernst lamps had 
been sold to the latter company previously. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., announces that it has at the St. Louis Fair an extensive and 
comprehensive exhibit located in block 20, of the Electricity Build- 
ing. A conspicuous feature of the company’s exhibit is a map about 
thirty feet in height by forty-five feet long, which by. an ingenious 
arrangement shows the distribution of chloride accumulator installa- 
tions throughout the United States. Illuminated glass jewels desig- 
nate the location and character of the various installations, whether 
for railway, central station, isolated lighting and power service, 
yacht plants, telephone installations, etc. There is also set up in a 
model battery-house a complete operating installation of chloride 
accumulators for railway service. Specimens of chloride accumu- 
lators, ranging in size from a 61-H type of cell to the &mallest 
laboratory types, are shown, together with a complete exhibit of 
Exide batteries for use in electric automobiles. In another section 
of the exhibit there are five types of switchboards, together with end: 
cell switches, storage battery recording instruments, ete. 
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AN ACCIDENT ON THE NEW YORK ELEVATED. 
On the afternoon of Monday, May 9, a serious railway col- 
-lision occurred on the Third Avenue elevated line of the Inter- 
borough Rapid Transit Company, of New York city. Fortunately, 


there were but few persons in the cars which were damaged, 
though the motorman of the rear train lost his life. From 
the information which can be gathered at the moment of writing, 
the accident was not due to any failure of the car equipment. 
The controller was apparently in good condition, and the brakes 
working satisfactorily. The accident seems to have been caused 
by failure of the motorman of the rear train to stop his train 
when he saw the cars ahead of him, and while it is regrettable 
to be forced to blame the one who suffered most from his failure 
to perform his duty, there seems to be no other explanation. 


SHUNT MOTORS FOR RAILWAY WORK. 

The success of the electric railway is attributed largely to 
the characteristics of the series motor when operating upon a 
constant-potential circuit. The peculiar features of this ar- 
rangement are, a speed which decreases as the torque increases, 
and a variable field excitation. The advantage of the speed 
variation lies in the fact that as the load upon the motor in- 
creases its speed decreases, thus drawing from the supply less 
power than would be required if the speed remained constant. 
This tends to reduce the load variations on the generating 
station, which are, under ordinary circumstances, violent, as 
The 


varying excitation is advantageous, in that it gives a maximum 


compared with those upon an electric lighting station. 


field strength and maximum torque at the moment of starting. 
The actual variation in the strength of the field is not so great 
as might he supposed, since the amount of iron in the magnetic 
circuit of the field is kept as small as possible for the sake of 
lightness; and, for this reason, the fields are fully saturated, 
except under the lightest loads. The current-torque character- 
istic of such a motor, while curved for quite small values of 
current, soon becomes practically a straight line. A minor advan- 
tage of the series connection for railway work is that it makes 
impossible short-circuits due to the armature being connected 
across the circuit while the field circuit is open. Mainly from 
these considerations, the series motor has occupied the entire 
field for railway service, to the exclusion of the shunt motor, 
although the latter received careful attention in the early days 
c. the art. 


The Motor Equipment. 


However, the shunt motor may receive another trial, for two 
English patents covering a shunt system have recently been 
granted to Mr. J. S. Raworth. The principal reason for mak- 
ing another attempt to use the shunt motor appears to he a 
desire to return power to the line when the cars are descending 
a grade, although one of Mr. Raworth’s patents makes no refer- 
ence to this. In the system described in the first patent the two 
motor armatures are connected in series, in series with starting 
resistance. The two fields are also connected in series, also in 
series with a speed-regulating resistance. The controller handles 
are then so locked together that the motor armaturé can not be 
thrown on until all the resistance is cut out of the field circuit 
and the field has its maximum strength. This done, the motor 
may be started, and the armature resistance cut out in several 
steps. When the motors have reached the final speed for that 
arrangement, the speed may be increased still further by weak- 
ening the field. This arrangement does not allow the motors 
to be used as brakes, and an additional circuit is required to 


provide for this. It consists of two series field coils, also con- 
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nected in series with an arrangement for throwing them in 
series with the armatures. There is an automatic switch con- 
nected in series with the shunt fields, which prevents the motors 
being short-circuited across the series field while current is 
flowing through the shunt field. These series field coils may be 
replaced by a simple resistance, to which the motors are con- 
nected when it is desired to use them for braking purposes with 
the shunt fields excited. In this latter arrangement the motors 
are pure shunt machines; in the other arrangement, they are, of 
course, compound. 
Returning Power to the Line. 

In the second patent issued to Mr. Raworth, the question of 
The 


motors are compound machines, and under ordinary running 


returning power to the line is considered specifically. 
conditiona are operated as described above. In descending steep 
grades, when it is desired to return power to the line, the shunt 
If the speed of the 
motor is then such that the counter-electromotive force is greater 
If this 
condition requires a dangerously high speed of the car, the 


field is raised to its maximum strength. 
than the applied, the machines will act as generators. 


series fields are thrown in series with the armatures, so as to 
strengthen the field, and increase the counter-electromotive force, 
and thus increasing the retarding effect upon the car. In case 
the shunt field circuit should be broken, the series fields are 
automatically short-circuited across the armature, thus giving 


an electric braking system. 


Advantages and Disadvantages. 

It is rather difficult to see wherein lies the great advantage 
of this system of car operation over the simpler series system. 
While it is true it enables power to be returned to the line, in 
practice this advantage would probably be of little importance. 
On the other hand, the disadvantages of the system would seem 
to be considerable. If the motors are used for retarding the car, 
as well as for moving it, the heating effect upon them is in- 
creased, and more liberal allowances will have to be made to 
prevent overheating. This is equivalent to saying that larger 
motors will be necessary. The method of operation precludes 
the use of a saturated field core, since the series turns must be 
able to strengthen the field, although all the shunt resistance is 
cut out and the shunt turns are receiving the full line voltage. 
Adding to these disad- 
vantages the more complicated character of this compound 


This calls for a heavy field casting. 


motor equipment, with its automatic safety appliances, it would 
seem that the advantage of being able to return power to the 
line is gained only by making too great sacrifices. it must not 
be overlooked, however, that while the series system is ideally 
simple on paper, the methods of applying this in practice are 
becoming more and more complicated, due to the necessity for 
controlling the equipments of several cars from one point, and 
to the difficulties of handling the large currents required by 
heavy trains. On the other hand, the application of the shunt 
or compound motor to the multiple unit system apparently will 


not be any simpler than the systems Dow in use, so that, at first 
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thought, there would seem to be little hope for the success of 
the method proposed by Mr. Raworth. | 


ANNUAL MEETING OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


The next meeting of the American Institute of Electrical 
Engineers, which will be held on May 17 and 18, at the Chemists’ 
Club, New York city, will be of more than usual interest and 
importance. As the annual convention will be held in Septem- 
ber, in connection with the International Electrical Congress, 
papers which would otherwise be read at the convention will 
this year be presented during the annual meeting. To allow 
time for this, the meeting will last for two days, sessions being 
held in the morning and evening. This is the annual business 
mecting of the Institute, at which reports of officers are pre- 
sented and the announcement of the result of the election is 
made. 

The list of papers which will be read at the next meeting 
is not confined to any one subject, so that any member of the 
Institute will find some paper of particular interest to him. 
Visits will also be made to the rapid transit subway and to the 
laboratories of Columbia University. No doubt this meeting 
will be well attended, as in addition to the interest of mem- 
bers in the meetings, this is a good time of the year for visiting 
New York. 


SWITCH HOUSES. 

The term “switchboard” came into use in the early days of 
electrical engineering, when all the apparatus necessary for con- 
trolling a dynamo or motor could be conveniently mounted on a 
board. With the increase in size of the stations, the power of 
the generating units and in the voltage of transmission, the sim- 
ple switchboard developed, through all of the stages of wooden, 
iron and marble construction, until the accessory devices became 
too large and too numerous to be mounted on the elaborate 
structure that is still called the switchboard. These devices 
were then assigned to supplementary boards and later to rooms 
or vaults specially prepared for them. This separation of the 
controlling mechanism made it necessary to adopt a system by 
which they could be manipulated from a distance, so that we 


now have the operating switchboard, from which the apparatus 


controlling the generators is operated. 


Three Divisions of the Power-House. 

With the development of the power station it has become 
more and more important to provide against all sources of inter- 
ruption. The operators at the switchboard must be protected 
Therefore the switchboard 


is now frequently walled off from the generating room. Now, 


from accidents in the engine room. 


the next stage has been reached, and we find in the latest design 
of generating station a complete separation of the generating 
room and switchroom, the two simply forming independent 
parts of one building. The generating station, first divided into 
two parts—the boiler room and engine room—has now been 
divided again, giving us the switchroom, or really switch house, 
as the necessities require that this part of the building be con- 
structed with several floors. 


May 14, 1904 


EDDY CURRENTS IN CABLE SHEATHS. 

In a paper read recently before the British Institution of 
Electrical Engineers, Mr. B. M. Field gave a theoretical dis- 
cussion of the possibility of eddy currents being set up in the 
lead sheathing of electric cables. Mr. Field approached the 
subjeat by considering first the case of single cables in iron 
conduits. This, as is well known, sets up an undesirable react- 
ance, which interferes with the regulation of the resistance, 
and, under some conditions, will cause appreciable losses, due 
to eddy currents in the pipe. Passing from this case to that of 
lead-covered single-core cables laid in the ground, it is shown 
that if the sheaths of the two cables are connected together at 
the two extremities there is a possibility that currents may 
circulate through the circuit thus formed; but there will be no 
tendency for currents to leak across from sheath to sheath 
through the ground. Where two-core cables are used, an alter- 
nating field is set up, which, cutting the sheath, tends to set 
un these eddy currents, which will flow up on one side of the 
sheath and down on the other. For three-core cables the action 
is more complicated. At any instant one conductor may be con- 
sidered as acting as the return for the other two. The three 
conductors take turns in this, so that although the algebraic 
sum of the three currents is at any instant zero there is, never- 
theless, a magnetic field set up between them, which cuts the 
This will be a rotating field, due to the changing rela- 
tions of the currents in the three conductors, and it will tend 


sheath. 


to set up eddy currents in the sheath. ‘I‘ne last case considered 
is a concentric cable, in which the inner conductor is not exactly 
central. 

For each case Mr. Field computes the theoretical, loss, and 
shows that, under some conditions, this may be considerable. 
For an ordinary high-voltage three-core cable carrying 200 
amperes per phase, he estimates that the eddy current loss in 
the sheath is about 670 watts per mile. 
of a copper sheath directly beneath the lead, made up of strips 


Taking the worst case 


of copper one-thirty-second of an inch thick and wound with 
the same lay as the cores, the’ total sheath loss is estimated at 
two kilowatts per mile. Assuming, further, that this cable is 
laid in an iron trough or is iron-armored, he hazards the guess 
It is desirable 


to have an experimental investigation made of this subject, in 


that the loss will be two or three times as much. 


order to determine whether such important losses are taking 
place. That eddy currents are actually set up, even by con- 
centric cables, is shown by the fact that telephone circuits laid 
parallel with such cables cause the receiver to hum, the loudness 
ot the hum depending upon the load on the cable. This depend- 
ence of the disturbance upon the load would not be the case if 
. the noise were due to a pure leakage. It is suggested by Mr. 
Field that where a copper sheath is used, as is sometimes re- 
quired, that the lay of this be as different as possible from 
that of the conductors. He further advises that this be painted 
with some insulating compound before the lead sheath is ap- 
plied. No suggestions were made for decreasing the loss due to 
the lead sheath. 
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THAT STREAM OF BULLETS. 

Our esteemed contemporary, the New York Times, in 
noticing some remarks which we made recently about a proposed 
plan for utilizing electrical energy supposed to be at large in the 
air above Pike’s Peak, regrets that we made use of the word 
“stream.” It is true, as our contemporary says, that lightning 
is not a continuous phenomenon. In fact, it is not only inter- 
mittent, but each discharge is an alternating disturbance of 
a high frequency. Perhaps we should have explained a little 
more fully what was probably meant by the person who inspired 
the report of the project. The lightning rods on the poles 
were, no doubt, intended to draw off silently the electricity in 
the air and to conduct it to the power-house. The rods would 
tend to prevent lightning flashes, just as the old-fashioned 
lightning rod is supposed to do by providing points at which 
Under the 


conditions said to exist about Pike’s Peak, such silent discharges 


the discharge from the air can take place easily. 
would take place almost continuously. The quantity of elec- 
tricity secured in this way would be small, but the potential 
of the discharge would be exceedingly high; hence our stream 
of bullets. To catch a flash of lightning and use it to propel 
an electric car would be a task compared with which the em- 
ployment of a stream of bullets for driving a dynamo seems like 
child's play. 


A FOOLISH PRACTICE. 

Whenever an electric car takes fire, it seems to be the practice 
for the motorman to put on full speed and endeavor to reach 
the car-shed before the motors break down. The reason for this 
is difficult to see. In ithe first place, a fire is most easily extin- 
guished when it is just starting; second, the motion of the car 
only fans the flames and makes matters worse; third, the 
accident to the car alarms the passengers, and all that is needed 
to throw them into a panic is to shut them up in the car and to 
rush through the streets at a high speed. It would be an ex- 
ceptional crowd, indeed, that did not lose its head in such a case, 
with the smoke coming up from the floor, the car running at full 
speed, the motorman ringing his gong to warn persons on the 
street, and the conductor blocking the way out. The simplest 
plan to adopt in case of such an emergency would be to stop 
the car, so that the passengers might get off before they became 
excited. The car’s crew, in the meantime, could be extinguish- 
ing the fire. If taken quickly, and not too inaccessible, a bucket 
or two of sand would probably be all that would be necessary. 
Tit is desirable to avoid using water if possible, but even should 
this be necessary it is not likely to do any permanent damage 
to the equipment. A breakdown which causes a fire usually 
means that the car must be pushed to the car-shed by the next 
one behind, anyhow, as the motors are pretty sure to be put out 
of service temporarily, for only when tthe car happens to be near 
the shed when the accident occurs can it hope to reach it before 
a complete breakdown takes place. Every practice which tends 
to produce a feeling of insecurity on the part of the passengers 
should be avoided. This is one. 
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ELECTRIC SMELTING EXPERIMENTS 
FOR THE MANUFACTURE OF FERRO- 
NICKEL FROM PYRRHOTITE.: 


-_—_— 


BY ERNST A. SJÖSTEDT. 


It having been my good fortune, a few 
years ago, to be entrusted with the in- 
teresting task of carrying out a series 
of smelting experiments for the manu- 
facture of ferronickel metal from poorly 
roasted pyrrhotite; it has occurred to me 
that an abridged description of the same 
may, possibly, be of interest to this so- 
ciety, and that, perchance, they may de- 
serve a place among the records of pioneer 
work in this line, although not having 
resulted in the establishment of a plant 
on a commercial scale, as at first expected. 

The problem presented for solution con- 
sisted in the utilization, to the best ad- 
vantage, of the nickeliferous pyrrhotite of 
the Sudbury district (a monosulphide of 
iron or “magnetic pyrite,’ with two to 
three per cent Ni and one ito two per cent 
Cu), with special reference to the saving 
of the sulphur and iron, as well as the 
nickel and copper contained in the ore— 
the common practice being to allow the 
sulphur to escape in the process of heap 
roasting, and the iron to be fluxed off and 
wasted in the slag. After having made 
some attempts at magnetically separating 
the nickel from the copper ore and the 
barren gangue, and this not proving sat- 
isfactory, it was decided to hand-sort the 
ore at the rock house, using the grade 
higher in copper and gangue for the ordi- 
nary matte smelting, and the grade low 
in copper and gangue but high in sulphur 
and nickel for the ferronickel industry. 
This latter grade of ore usually averages 
about three per cent of nickel, 0.5 per 
cent of copper, twenty-eight per cent of 
sulphur, fifty per cent of iron and 0.01 
per cent of phosphorus. 

Our first idea was to subject thia ore 
to a thorough desulphurizing treatment, 
so as to convert it into an oxide of iron 
and nickel low in sulphur (copper and 
phosphorus), t. e., into an ore suitable for 
the manufacture of a ferronickel pig by 
the blast-furnace process; this pig metal 
to be further treated by the open hearth 
or Bessemer process for the manufacture 
of a ferronickel steel. But the first roast- 
ing experiments not proving very satis- 
factory, resulting in a product still car- 
rying seven to eight per cent sulphur, 
and arguing from the fact that every- 
thing in the blast-furnace practice points 
to an elimination of sulphur by means 
of a basic charge and a high furnace tem- 
“1A paper read at the fifth general mecting of the 


American Electrochemical] Society at Washington, D. C., 
April 7, 8, 9. 1904. 
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perature, it was reasoned that in order to 
yield a satisfactory product this ore with 
such high sulphur contents would require 
a large excess of basic admixture, which, 
however, would result in a slag too re- 
fractory for being kept fluid by the blast- 
furnace heat, and thus calling for a great- 
er source of heat—such, for instance, as 
obtainable by the electric energy. A large 
electric plant being at our disposition, 
it was therefore decided to attempt the 
reduction and smelting of this ore in an 
electric furnace. 

Our first electric smelting experiments 
were made in a plumbago crucible, eight 
inches high and four inches inside diame- 
ter, using only one-half-inch carbon pen- 
cil, but, subsequently, two, four and six 
carbons were bunched together. The cru- 
cible was placed on strips of copper, rest- 
ing on copper wires, which were connected 
with the electrodes. The power used was 
seventy-five amperes, from a 100-volt dy- 
namo. Different proportions of finely 
crushed ore, lime and coke were used, 
and the resulting metal beads analyzed, 
thereby clearly establishing the following 
facts: 

1. Raw pyrrhotite is only partially and 
with difficulty converted into a metal— 
no good arc being obtained in these ex- 
periments, the indicator oscillating from 
0 to 150 amperes, proving the mixture to 
be too good a conductor (the raw ore 
possibly being too magnetic?). 

2. A partially roasted pyrrhojite, in a 
mixture of lime and coke or charcoal will 
be reduced to a metal—the carbon in the 
coke combining with the oxygen of the 
roasted ore, and the sulphur partly 
volatilizing or oxidizing, and partly com- 
bining with the lime, which also com- 
bines with the silicious matter in the ore 


- and the coke, forming slag, and with part 


of the carbon to calcium carbide (the 
presence of which was always noticeable). 

3. The larger the lime charge, the 
smaller will be the amount of sulphur in 


the metal produced. For instance, an ore 


containing seven per cent of sulphur pro- 
duced, with a charge of twenty per cent 
lime, a metal of 1.6 per cent sulphur 
contents; with a charge of fifty per cent 
lime, a metal of 1.5 per cent sulphur con- 
tents; with a charge of 150 per cent lime, 
a metal of 0.06 per cent sulphur contents ; 
with a charge of 200 per cent lime, a 
metal of 0.02 per cent sulphur contents. 

These interesting data being estab- 
lished, it was decided to continue the elec- 
tric smelting experiments on a larger 
scale. A stationary, rectangular furnace 
was therefore built of firebrick, having 
two carbon electrodes four inches square 
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by eighteen inches long suspended in the 
middle of the furnace, about eight inches 
apart, and a current of fifty amperes and 
175 volts used. The result of the first 
heat gave, from a charge of thirty-two 
pounds of roasted ore, twenty-nine pounds 
of lime and eight pounds coke, 9.5 pounds 
of metal, nicely collected in the bottom 
of the furnace, and showing every evi- 
dence of having been perfectly liquid be- 
fore cooling, the impressions on the joints 
between the bricks being sharp and dis- 
tinct. This furnace was followed by a 
larger one, with 5 by 17-inch crucible and 
a 10 by 22-inch body, provided with a 
tapping hole, for drawing off the slag, 
opposite each carbon and about 2.5 inches 
above the bottom. The stock was a mix- 
ture of 100 parts of ore, 150 parts of 
lime and twenty-five parts of coke, and 
the character of the metal obtained from 
these charges (b), as well as from the 
above-mentioned mixture (a), will be seen 
from the following table: 


(a) (hb) 
Chemical Composition. Per Cent. Per Cent. 


SICON? mesia dimeas 1.07 0.23 
SUIP RUT oirik saes 0.76 0.07 
(ODPOR - ssa bewarwae< 0.05 0.06 
NCKO b »is bed Ste ese ieee 5.72 5.67 
Transverse Strength. 

Breaking load, pounds 

per square inch.... 813 1,642 
Deflection, inches......7/64 7/32 


In subsequent experiments ore screen- 
ings from partly roasted pyrrhotite of the 
following composition were used: 


Ver Cent. 
Metallice iron (mostly as sesqui- 
OSIE) sirere igen abe Reeder 50.90 
Sulphur, 8.68 per cent in (c), re- 
roasted (d).....0. cece ee eee 5.81 
Insolubles 2icciad Gas octets saws 13.96 
Nickel 310d donckcatan cee eae ama 3.47 
COPPEE Jadcnnex dare weno sea 0.07 
PHOSphOrs: ciglscute econ anaes 0.003 


and the results from a couple of experi- 
mental heats (c), with 150 per cent lime 
and twenty-eight per cent coke, and (d), 
with 200 per cent lime and twenty-five 
per cent coke, were analyzed and found 
to have the following composition: 


(ec) (d) (e) 

Per Per Per 

Cent. Cent. Cent. 
(‘combined carbon.... 0.05 0.81 
Graphitic carbon..... . 8.25 1.28 
Silicon ¢.eoives died 1.79 3.97% 1.35 
Manganese « ..... 0.18 0.27 
SUlphir- J4% excises 0.28 0.063 0.27 
Phosphorus ........ 0.037 0.039 0.008 
COPPer ssasetasaies 0.045 0.075 0.02 
Nickel: .235¢aw sciences 5.95 6.22 5.77 
Cobalt: -.edckaa See ee 0.20 0.20 0.24 
Arsenic ........00% trace trace 


Noticing all along that the metal did 
not contain the expected full percentage 
of Ni, Co and Cu, and looking for an ex- 
planation of the same, we observed, in 
tearing up the bottom of the furnace, 
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under the ferronickel slab and directly 
below the carbons, a peculiar looking, 
yellow mass of a hard and brittle metallic 
nature, which, upon examination, was 
found to have the following composition: 


Per Cent 
We E TR AE 28.5 
NI o . 40.0 
O plans ee a 3.5 
RTE cin aoatdca ere ae 3.5 
‘le OP ETT 17.0 ) carbor- 
ERE PEE E 7.3 ( undum? 
ee PE oe ee 0.2 
BP is. 2a accented arte 0.04 


The next step in the series of experi- 
ments undertaken was the construction 
of a continuous furnace, in which the 


o 


“iH 


N 
NNSS SSS 


` 

N - 
> Woy 
Y f 


O oÑ 

IN 

N 
SS 


INK De — 
c NA KKKS! 


ELECTRICAL REVIEW 


bridge between the two chambers was cut 
away, in spite of the water-jacket, and 
after repeated trials and sundry changes 
this type had to be abandoned. The 
furnace mixture used in these attempts 
was 100 parts of ore, 120 parts of lime, 
and fifteen parts of coke, yielding a metal 
of the composition as shown in preçeding 
table marked (e). Remelted in a cruci- 
ble and cast into test bars of one square 
inch cross-section, these bars showed a 
transverse test of 1,941 pounds to the 
square inch, and a deflection of 5/32 inch. 

Another type of furnace was now tried, 
the same having two cast-iron electrodes, 
36 inches long by 4 inches by 4 inches 


+ 
D 

fi 
‘ 
A 


VAIL ZZN 


ACN RAM AV LIN 
N 


ELECTRIC SMELTING EXPERIMENTS. 


metal could be produced without inter- 
ruption, and from which the slag and the 
iron could be drawn as desired, or would 
flow uninterruptedly. A furnace of the 
type suggested and described by de Laval 
was at first tried, two carbons 24 by 4 
by 4 inches being placed horizontally in 
the bottom of the furnace, the hearth pro- 
vided with tapping holes for the slag 
below the bosh line, and with iron notches 
at bottom for emptying the furnace at 
end of “the blast,” and between them 
the rising channel intended for the 
continuous flow of the metal, with- 
out being mixed with the slag. 
However, soon after starting up, the 


cross-section, and two coke pencils of the 
same size, placed horizontally and oppo- 
site one another, about twelve inches from 
the bottom of the furnace, and made ad- 
justable. The cast-iron electrodes, how- 
ever, did not prove suitable, melting away 
too rapidly, and, consequently, they were 
replaced by carbon pencils. In a success- 
ful run of a couple of hours, some ninety- 
eight pounds of metal were made, but 
owing to the are’s working downward, 
melting away the brickwork on the side 
of the furnace, the operation was discon- 
tinued. 

From the experience gained up to this 
time, we concluded that a modification of 
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the type of furnace at first tried might 
prove satisfactory, and we therefore went 
back to it. A series of new furnaces were 
then constructed, which, after a run of 
eight to twelve hours each, were torn down 
and reconstructed with such improve- 
ments as were indicated by the results of 
the successive experiments, which culmi- 
nated in the electric furnace here de- 
scribed. 

Fig. 1, showing top view; Fig. 2, a 
vertical longitudinal section on line 2-2, 
Figs. 1 and 3; Fig. 3, a vertical transverse 
section on line 3-3, Figs. 1 and 2, and, 
Fig. 4, showing a horizontal section of 
the same on broken line 4-4, Fig. 2. 

The furnace body is of rectangular 
shape, and constructed of cast-iron sides 
and ends A and B, and a bottom frame C 
with an interior lining A’, B°, C°, of re- 
factory material, the bottom lining C° 
being retained by a steel plate C’, secured 
to the frame C. The lower parts of the 
sides and ends and the bottom frame are 
water-jacketed, as shown at a, b and c. 
The end-plates are provided with project- 
ing lugs b’, b”, through which the ends 
of stay-bolts B’, B” are passed, and by 
means of which the frame plates are bolted 
securely together. Another feature of im- 
portance is the exchangeable bottom. Reg- 
istering slotted lugs a’, c’, are provided 
on the lower parts of the sides A and the 
bottom frame C, respectively, and these 
receive cross-headed bolts E, resting with 
the heads e on the upper lugs, and being 
provided at the lower ends with mortices 
e’ to receive wedges, driven in below 
the lower lugs, as shown in Fig. 3. One 
of the ends is provided with an opening 
H, for drawing off the slag, the same 
being some distance from the bottom, and 
provided with a spout h. The iron notch 
H, for drawing off the metal, is formed 
within the bottom frame C, at the end 
opposite to that of the slag notch and 
below the upper surface of the bottom 
lining. In the sides A A°, and above the 
level of the slag notch are vent holes a° 
and in the ends stoke holes 6°, the former 
enabling the escape of the gases of com- 
bustion and reduction, and the latter the 
breaking up of the slag crusts that may 
form, and for facilitating the even settling 
of the stock. The cover D is provided 
with feed and vent holes (d and d’, re- 
spectively), and besides an opening d” for 
the electrode. K and L are the upper 
and lower electrodes, with connecting 
wires K’ and L’, the former consisting of 
a battery of square carbons, suitably con- 
nected at the top and held adjustably 
suspended, and the latter of a carbon bar, 
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embedded within the bottom lining and 
extending longitudinally from the metal 
notch to the end of the bottom frame, 
with which it is in contact. The furnace 
is supported bv legs F, at an elevation 
above the floor, to make room for the ladle 
cars running on rails G, as well as for the 
convenience of readily exchanging a 
burnt-out bdttem for a new-lined one. 
The furnace lining is made of magnesia 
brick, the only material that we have 
found to withstand the heat and the 
chemical action between the charge and 
the lining. ‘These bricks have the fol- 
lowing composition : 


Per Cent. 
SiO ve veered ieacseuscs 4.41 
A Ons ear orap ies 23.07 
COO oi acc Ste ade. 9.40 
MG Os cues sane eters 63.12 


In this furnace ferronickel was made 
for several davs from poorly roasted ore 
(with about three per cent sulphur and 
fifty-three per cent iron) at the rate of 
sixty pounds per hour (equivalent to 225 
gross tons per annum), with an electric 
energy of 108 kilowatts (135 amperes at 
eighty volts) = 144 horse-power, or at the 
rate of 0.64 horse-power per gross ton- 
year, or 230 horse-power per gross ton- 
day, or about 5,500 horse-power per gross 
ton-hour. 

With a furnace of 300 to 500 horse- 
power, which would be more economical, 
200 horse-power would probably suffice for 
obtaining a gross ton of ferronickel per 
twenty-four hours. At a rate of $10 per 
horse-power per annum for the power, $5 
per ton for the ore, $5.50 per ton for coke, 
and $2.50 per ton for limestone, the cost 
items for the manufacture of one ton of 
ferronickel pig in the electric furnace at 
this place would probably have been as 
follows: 


2 tons partly roasted pyrrhotite, 
AE hs E E 


500 pounds coke, at $5.50....... 1.37 
1.5 tons limestone fines, at $3.... 4.50 
Labor and salaries............. 2.50 
Electrodes and repairs.......... 2.50 


Power, 200 horse-power, at $10... 5.50 


Total cost per ton metal.... $26.37 


The value of this product—a_ ferro- 
nickel pig with three per cent nickel con- 
tents—should be that of the nickel con- 
tained in the metal, plus that of the pig 
iron; so that, if we assume the value of 
nickel at thirty cents per pound, and pig 
iron at $14 per ton, the product would be 
worth (60 by 0.30 = $18 + 81357 =) 
$31.57—showing a profit of over $5 per 
ton metal produced. 

Simultaneously with the above work, 
experiments in dead roasting the pyrrho- 
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tite were also carried out, and these being 
sufficiently encouraging to warrant the be- 
lief that this could be done at small 
cost, while at the same time the resulting 
SO, gas would be profitably utilized in 
the sulphite pulp industry, and as the 
electric smelting plant on the large scale 
intended would necessitate the completion 
of a large power plant, it was decided 
to carry out the original intention of roast- 
ing the ore, briquetting the roasted fines, 
converting the briquettes, and finally con- 
verting this pig metal by means of the 
open-hearth or Bessemer process into a 
ferronickel steel. 

Although our electrice smelting experi- 
ments were not carried to a final issue 
and did not result in establishing an elec- 
tric smelting plant, they nevertheless 
prove the possibility, and under certain 
conditions the practicability and economy 
of converting ores into metal by means of 
the electric furnace—and so classing us 
among those electrometallurgists whom a 
rerent writer on the subject of electric 
smelting has designated as the “more re- 
served opportunists.” 


The Annual Meeting of the Ameri- 
can Institute of Electrical En- 
gineers. 

The annual meeting of the American 
Institute of Electrical Engineers will be 
held on Tuesday, May 17, 1904. There 
has been arranged for this meeting an 
elaborate programme, and the event will 
he more or less a celebration of the 
twentieth anniversary of the founding of 
the Institute, May 13, 1884. At 10.30 a. M. 
a meeting will be held at the Chemists’ 
Club, 108 West Fifty-fifth street, New 
York city, when ithe following papers will 
be read and discussed: “Predetermina- 
tion of Sparking in Direct-Current Ma- 
chines,” by W. L. Waters, chief engineer 
of the National Electric Company, Mil- 
waukee, Wis.; “Effect of Self-Induction 
on Railway Motor Commutation,” by E. 
H. Anderson, engineer General Electric 
Company, Schenectady, N. Y.; “On the 
(Calculation of Line Batteries,” by W. E. 
Winship, Gould Storage Battery Com- 
pany, New York city. 

At 12 mM. there will be a meeting of the 
board of directors, and at 1 P. M. an inter- 
mission will be given for luncheon. At. 
2.30 P. M. a visit will be made to the 
rapid transit subway. 

At 6.30 P. M. there will be a regular 
table d'hôte at the Plaza Hotel, and at 
8.15 r. M. the annual meeting will convene 
for the reading of the reports and ithe 
announcements of results of election. 
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At 9 r. M. there will be reading and 
discussion of the following paper: “Data 
on Tests on a 10,000-Cycle per Second 
Alternator,” B. G. Lamme, Jr., engineer 
Westinghouse Electric and Manufactur- 


ing Company, Pittsburg, Pa. 


On Wednesday, May 18, at 10.30 a. M., 
there will be reading and discussion of 
the following papers: “Notes on Fly- 
wheels,” H. H. Barnes, Jr., Stanley Elec- 
tric and Manufacturing Company, Pitts- 
field, Mass. ; “The Single-Phase Induction 
Motor,” by W. S. Franklin, professor of 
physics and electrical engineering Lehigh 
University, Bethlehem, Pa.; “Wave-Form 
Variations of a Long-Distance Line,” by 
George H. Rowe, professor of electrical 
engineering Leland Stanford, Jr., Univer- 
sity, Palo Alto, Cal. 

At 1 P. M. an intermission will be held 
for luncheon. At 2.30 P. M. a visit will 
be made to the library and technical 
laboratories of Columbia University. 


EE ois Ss 
Telephony in Germany. 

It is reponted by United States Consul 
Richard Guenther, at Frankfort, Ger- 
many, that the total cost of the German 
Federal telephone system, operated in con- 
nection with the German Federal tele- 
graph system, is $60,000,000. This does 
not include the kingdoms of Bavaria and 
Wurttemberg, as these have their own in- 
dependent telephone systems. 

The longest telephone connection in 
Germany is the one between Berlin and 
Paris, 742 miles in length. The next 
is between Berlin and Budanest, 612 
miles. Between Berlin and Memel, the 
line is 593 miles, and between Berlin and 
Basil, 577 miles. There are a good many 
connections, each more than 300 miles in 
length. Some of these long-distance lines 
are in constant use. Thus, the line be- 
tween Berlin and Frankfort has an aver- 
age of 485 messages daily. Between Ber- 
lin and Cologne there are 243 daily mes- 
sages, and between Berlin and Vienna, 
118. It is said that there are not less 
than sixty-five daily connections between 
Berlin and Paris, in spite of the high fee. 


Civil Service Examinations for Elec- 
trical Engineers. 3 


The New York State Civil Service Com- 
mission announces general examinations 
to be held May 21, 1904, for electrical 
engineers in state hospitals and instftu- 
tions. Applications for these examinations 
must be made on or before May 16. The 
full particulars of the examinations and 
blank applications may be obtained by ad- 
dressing the chief examiner of the com- 
mission, at Albany, N. Y. 


May 14, 1904 


Single-Phase Motor Design. 

The following are the complete specifi- 
cations of a British patent for “improve- 
ments in field magnets for alternating- 
current motors,” recently issued to Dr. 
Giorgio Finzi and Signor Emil Korrodi, 
and are reproduced from the London Elec- 
trician of April 22: 

This invention relates to field magnets 
for alternating-current motors, which pre- 
sents the conditions for an efficient com- 
mutation of the current and at the same 
time permits of attaining a high value 
for the power-factor. Briefly stated the 
conditions for efficient commutation are 
as follows: 

The factors which influence the varia- 
tion of the current in the short-circuited 
coils and the current density under the 
brushes are: (a) The contact resistance 
at the brushes. (b) The resistance R, of 
the short-circuited coils. (c) The resist- 
ance R, of the connections between wind- 
ing and collector. (d) The inductance of 
the short-circuited windings which gen- 
erate the electromotive force E, of the 
self-induction. (e) The electromotive 
force e e generated in the windings 
through the leakage field. 

In alternating-current motors the elec- 
tromotive force produced in the short- 
circuited windings through the periodic 
variations of the field strength must also 
be considered. 

With continuous current good results 
are attained both theoretically and in 
practice when the inducing field presents 
such a form that it produces in the short- 
circuited windings an electromotive force 
e, Which at that moment corresponds to 
the following formula: e, = B= 
(R,+ 2R,). ‘The thickness of the bushes 
g does not exceed’ that of a segment of 
the commutator, together with insulation 
h, when I, is the current in the armature. 
Figs. 1 and 2 are graphic representations 
of the formula. Fig. 1 applies to con- 
tinuous-current motor with normal values 
for the resistances R, and R, Fig. 2 
shows the manner in which the proportions 
vary with the increase of the sum of ithe 
resistances R, + 2R, and applies to the 
case in which an alternating-current mo- 
tor is supplied with continuous current. 

With alternating-current motors, how- 
ever, the increase of the resistance is in- 
dispensable if the additional short-cireuit 
currents produced through the variations 
of the magnetic field in the short-circuited 
coils is to be kept within bounds. This 
necessitates an alteration in the form of 
the pole-pieces in order to obtain a suit- 
able leakage field. In view of these 
theoretical considerations, the forms of 


ELECTRICAL REVIEW 


pole-pieces illustrated in Figs. 3 and 5 
are given by way of example. The field 
magnets are composed of segments s (Fig. 
3, right-hand half) or complete sheet 


metal rings (Fig. 3, left-hand half) with ` 


poles of special form, so that that cover 
only a small portion of the armature sur- 
face. This construction differs totally 
from that hitherto adopted for motors and 
generators with collector (Fig. 4), where 
the proportion between the covered and 
the total armature surface varies between 
0.6 and 1. The novel construction per- 
mits of obtaining a somewhat high power- 
factor, even with low angular velocities 
and a small number of poles, which differs 
but slightly from that which is usual with 
continuous-current motors. 


— 
1,(B,+2R,) 
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SINGLE-PHASE MOTOR DESIGN. 


Under these conditions it is possible to 
build alternating-current motors in such 
a manner that efficient commutation is 
possible, and sparking at the collector de- 
creased or, practically speaking, obviated, 
without its being necessary to have re- 
course to special measures, only known 
theoretical data as to commutation in con- 
tinuous-current machines being followed. 
In order that a good power-factor may be 
obtained it is well to reduce the electromo- 
tive force of the self-induction E,, of 
the armature to a minimum by a suitable 
reduction of the armature surface covered 
by the poles. For this purpose the special 
forms a, b (Fig. 3), c (Fig. 5), d (Fig. 
6) of pole-pieces are particularly adapted 
as they decrease in cross-section toward 
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the armature in such a manner as to taper 
off instead of presenting the usual pole 
extensions. 

When the magnet frame is composed 


of segments s (Fig. 3, right-hand half) 


the core width e of the pole is greater than 
in the first case (Fig. 3, left-hand half) 
owing to the interval v between two seg- 
ments constituting a pole. This construc- 
tion, which is known per se, presents, how- 
ever, another advantage, that of decreas- 
ing the armature actions (transverse mag- 
netic flux). 

The containing lines best adapted for 
the form of tapering pole-piece are: 
straight lines and convex curves as in 
Figs. 3 and 5 a, b, c which give an advan- 
tageous leakage field for the commutation 
of alternating current. 

A field magnet for collector motors sup- 
plied with alternating current and con- 
structed with the special form of pole- 
pieces, of which Figs. 3, 5 and 6 show 
examples, should therefore fulfil the fol- 
lowing conditions : 

1. Reduction of the electromotive force 
of the self-induction of the whole arma- 
ture owing to the tapering of the pole- 
pieces in accordance with Figs. 3, 5 ahd 
6 (a, b,c, d). 

2. Generation of a strong leakage field 
for the commutation, so that any adjust- 


ment of the brushes g is unnecessary for 
both directions of rotation. 

The patent has only one claim, which 
is as follows: 

Magnetic frame or field magnet for al- 
ternating-current motors with collector, 
characterized by the fact that the pole 
surface opposite to the armature is de- 
creased in cross-section by tapering toward 
the armature in order to obtain efficient 
commutation and a high power-factor. 

The date of the patent is August 7, 
1903. 


Machinery for Japan. 

The Japanese Government is about to 
purchase machinery to the value of $500,- 
000 for the machine shops in its navy 
yard. Specifications of the machinery 
proposed to be purchased have been cir- 
culated in the United States; but the 
orders given out are expected in any case 
to be confined to Japaneses-American 


firms, and it is not altogether certain that 
even these houses will secure them. ‘The 
specifications comprise a number of tur- 
ret lathes for turning out projectiles. 
While Japanese-American firms are mak- 
ing considerable efforts to supply the re- 
quirements of the Japanese Government, 
some apprehensions are entertained that 
these efforts may result in failure, as 
orders for the last lot of machinery of 
the kind purchased by the Japanese Gov- 
ernment went to Germany, from which 
extremely low tenders were received. 
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Losses in the Sheaths of Alternat- 
ing-Current Cables. 

It often happens in electrical work that 
the mechanical engineer is prevented from 
making what to him appears a sound me- 
chanical job by reason of some more or 
less obscure electrical condition which 
would be violated thereby. This is par- 
ticularly noticeable when alternating cur- 
rents are being dealt with, and an igno- 
rance or disregard of some of the peculiar 
properties of alternating currents fre- 
quently gives rise to most unexpected and 
unpleasant phenomena. The protection of 
a costly and delicate electric cable by lay- 
ing it in an iron pipe is a case in point. 
Mechanically it leaves little to be desired ; 
and if only continuous currents are to be 
carried, there is nothing to be said againat 
the arrangement from the electrical point 
of view; but if the cable is used for alter- 
nating currents, a quite new set of condi- 
tions has to be taken into account. It is 
an elementary fact that every conductor 
carrying a current is surrounded by a 
magnetic field proportional to the current, 
and it is equally well known that any 
variation of the strength of the field will 
induce currents in a solid conductor or 
closed circuit lying within the field. Ap- 
plying these facts to the case of a cable, 
we see that every alternation of the cur- 
rent will cause a corresponding reversal 
of the surrounding magnetic flux, and 
thus currents will be induced in both the 
lead sheath and the iron pipe through 
which the flux passes. The losses which 
result from these useless currents are con- 
aidered by Mr. Michael B. Field in a sug- 
gestive paper read before the Institution 
of Electrical Engineers on April 14, 1904. 
It was taken for granted that a single- 
core cable for alternating current would 
never be laid, in practice, in an iron pipe; 
but this case was dealt with first as typic- 
al of what occurs in a less degree in the 
case of two and three-core cables, in which 
the external field is not so pronounced. 
When a single-core cable lies inside an 
iron pipe, the permeability of the iron 
will cause by far the larger proportion of 
the magnetic lines to be confined to the 
body of the pipe, although a certain num- 
her will lie both inside and outside it. 
With quite ordinary proportions of pipe, 
it will be found that with moderate cur- 
rents the induction is sufficient to cause 
a high degree of saturation in the iron; 
and as the magnetization is reversed with 
every alternation of the current, the 
hysteresis losses are very considerable. 
With a maximum induction of only 10,- 
000 lines per square centimetre and fifty 
alternations per second the hysteresig loss 
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in a wrought-iron pipe is of the order of 
one kilowatt per cubic foot of iron. If 
the pipe is of appreciable thickness, a 
further effect of the alternations of the 


‘current is to induce eddy currents in it, 


which flow longitudinally along the inner 


surface and return along the outer. These © 


currents set up their own magnetic ficld, 
which opposes the main induction in the 
iron, so that the centre of the walls of the 
pipe may be almost or quite unmagnetized. 
This has the effect of diminishing the 
hysteresis losses, but the ohmic losses due 
to the eddy currents themselves then be- 
come a serious matter. In the lead sheath- 
ing of the cable we have only to consider 
eddy current losses, as, of course, magnetic 
hysteresis does not occur. The sheathing 
may be regarded as made up of a number 
of parallel longitudinal strips, and the 
eddy currents will be induced along them, 
tending to oppose the main current, ac- 
cording to Lenz’s law. If the sheathing is 
perfectly insulated, the eddy currents will 
be confined to the surface of the lead, 
traveling along the inner face, and re- 
turning along the outer, and vice versa; 
but these currents will not be of any mag- 
nitude on account of the resistance of such 
a path. On the other hand, if the ends 
of the sheath are earthed, the return cir- 
cuit will be completed through the earth, 
and alternating currents-will flow between 
the ends, spreading out to a great distance 
in all directions. As, however, there must 
be a return circuit somewhere, the earth 
currents to which it will give rise will, to 
a large extent, neutralize those of the first 
conductor; and, in fact, we can not deal 
with the question at all unless the return 
circuit 18 taken into account, for other- 
wise the first conductor is tacitly assumed 
ito form part of an infinite circuit, hence 
the magnetic field it sets un will be in- 
finite, and the alternations of this field 
will produce an infinite electromotive force 
between the ends of the sheathing. 

As this electromotive force opposes the 
main current in the cable, it is clear 
that no current can be produced in the 
cable unless the main electromotive force 
is of infinite magnitude, so that the whole 
question becomes indeterminate. 

If we consider a more practical case, 
in which the “go” and “return” cables 
lie side by side, we see that the electro- 
motive forces produced in the lead sheaths 
are opposite in direction, so that if the 
ends of each sheath are connected to earth 
or to the ends of the other, we have a 
closed circuit in which the secondary cur- 
rents can circulate. From a knowledge of 
the secondary electromotive force induced 
in the sheath per unit length by the al- 
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ternations of the main current it is easy 
to calculate the current and thence the 
C?R losses in the sheath circuit, which 
may be regarded for this purpose as a 
short-circuited single-turn secondary 
winding of an air-core transformer, of 
which the main circuit is the primary. 
To calculate the electromotive force in- 
duced in the sheath per unit length we 
must know the rate at which it is cut by 
the magnetic lines due to the primary cir- 
cuit. If we take any point which corre- 
sponds to a point in the sheath in a plane 
section at right angles to the cables, it is 
well known that the magnetic force at that 
point is equal to the algebraic sum of the 
forces due to each conductor separately, 
and the strength of field’ due to each 
conductor is cae 

10r’ 
the conductor, and r = distance of the 
point from the centre of the cable in 
centimetres. Therefore the effective num- 
br of magnetic lines surrounding a point 
distant 7, and 7, centimetres respectively 
from two conductors carrying equal cur- 
rents in opposite directions is 


where c = amperes in 


stg GA gals prem 
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If this point is considered as a point 
on a line of force, the total number of 
surrounding lines will be the same at every 
other point in that line of force, because 
it is impossible for magnetic lines to inter- 


sect, hence 0.46 logs — = constant, 
2 


is true for all lines of force im the sys- 
tem. This equation enables us to plot 
any series of lines of force, and thus 
obtain a graphic representation of the 
magnetic field at any ‘instant. Further- 
more, by dividing the normal distance be- 
tween any two consecutive lines of force 
by the difference of their corresponding 
constants we obtain the strength of the 
magnetic induction at that point of the 
field. In Mr. Field’s paper a large num- 
ber of cases are plotted showing the con- 
figuration of the magnetic lines round 
about both two-phase and three-phase 
cables at successive instants during a half 
cycle. It is clear that in every case the 
integral of current density over the cross- 
section of the lead must be zero, other- 
wise there would be a resultant current 
flowing longitudinally in the sheath. Simi- 
larly, the integral of current density taken 
round the periphery of the sheath or any 
other concentric path must be zero; and 
this is an important point, because it fol- 
lows that there can be no progressive 
variation of potential along such a path, 
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so that the ohmic loss in any longitudinal 
2 
strip is a where V is the effective 


electromotive force induced, and R is the 
resistance of the striv. The electromotive 
force generated per unit length parallel 


to the cable will be 10° oe volts. If 


we make this calculation for a series of 
points round the circumference of the 
sheath and take the R. M. S. value of the 
voltage so obtained, we are enabled, know- 
ing the resistance of the sheath, to calcu- 
late the total watts lost per unit length. 

The Board of Trade is at present advo- 
cating a copper earthed sheath directly 
under the lead, which will have the effect 
of increasing verv considerably the eddy 
current losses. 

If we assume the three-core cable to be 
steel armored, or laid in an iron trough, 
we know that the external field will be 
largely increased, perhaps to the extent 
of two or three times its original value; 
and as the losses depend upon the square 
of the field strength, these possible sources 
of loss are therefore too serious to be 
neglected by engineers. ‘The best way to 
minimize the bad effect of an earthed cop- 
per sheath is to wind the copper strip of 
which it is composed with a lay as differ- 
ent from that of the cores as possible, and 
then to coat the strip with a covering of 
paint before putting on the lead sheath. 
There will be sufficient resistance in the 
paint to prevent eddy currents passing and 
repassing from the copper to the lead, 
although in case of failure of the high- 
tension insulation the presence of the 
paint would not impair the efficiency of 
the earthing of the copper to any ap- 
preciable amount. An external field will 
also be produced by concentric cables, un- 
less the inner is absolutely central with 
the outer conductor; and if two or more 
concentric cables are connected in paral- 
lel, any resistance, in either the outers or 
inners, which would cause an uneven dis- 
tribution of current between them will 


have the same effect. Mr. Field’s paper 
- concludes with two appendices investigat- 
ing several typical cases of cables in a 
mathematical way.—Engineering, April 
29. 


Theoretical Basis for the Experi- 
mental Predetermination of the 
Regulation of Alternators. 

This is a new method for predetermin- 
ing the regulation of alternators, based 
upon theoretical considerations, and is 
due to Dr. T. Torda-Heymann. The 
method is based upon the application of 
Kirchhoff’s rule of the magnetic circuit. 
Two magnetomotive forces are assumed, 
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one due to the field current, and the 
other to the armature current. A net- 
work of the magnetic paths is constructed, 
consisting of a path through the poles, 
leakage path between poles, path across the 
air-gap, path through the armature, and 
leakage path across the armature. Writ- 
ing out the equations for the flux through 
these paths and the fall of magnetic po- 
tential in terms of the flux and the re- 
luctance of the various paths, the fol- 
lowing equation is obtained: A, = RF, 
+ CA,, in which A, represents the mag- 
netomotive force of the exciting field; F,, 
the flux through the armature; R, an ex- 
pression involving the reluctances of the 
various circuits; A,, the magnetomotive 
force of the armature current, and C, an- 
other expression involving the reluctances 
of the various circuits. In this expression, 
R is the apparent magnetic resistance of 
the machine on open circuit, and may be 
determined by assuming no current to 
flow in the armature. C may be deter- 
mined from the short-circuit characteris- 
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tic for the various values of current flow- 
ing through the armature: The equation 
is then reduced to the form : 


A, = A, + -A Aus 
Cs 
in which the letters with the bar 
correspond to terminal voltages, and 
those with the index s apply to short-cir- 


The fraction = , upon 


a 


cuit phenomena. 


transformation, is found to vary as the 
ratio of the squares of the corresponding 
anvparent reluctances of the magnetic cir- 
cult. The method is applied by laying 
out the no-load saturation curve and con- 
structing a characteristic showing the 
square of the apparent reluctances. ‘Then, 
for any assumed armature current, deduct 
from any assumed value of exciting cur- 
rent the exciting current corresponding to 
the assumed load current on short-circuit. 
At this point erect a perpendicular equal 
to the square of the apparent reluctance 
on short-circuit. If a line be drawn from 
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that point on the axis of abscisæ corre- 
sponding to the assumed excitation and 
through the extremity of the perpendicu- 
lar just erected, and extended until it 
meets the curve for the squares of the ap- 
parent reluctances, and from this point a 
perpendicular be erected, this will meet 
the no-load saturation curve at a point 
equal to the corresponding terminal volt- 
age. The construction is shown in the 
accompanying diagram. ‘The author has 
applied this method to a number of cases, 
and in each instance found very satis- 
factory agreement with experimental re- 
sults.—Abstracted from the Electrician 
(London), April 22. 
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High-Pressure Transmission Meet- 
ing at Chicago. 

A special meeting of the American In- 
stitute of Electrical Engineers will be held 
at Chicago, June 21 and 22, 1904. The 
mecting will be conducted by the Trans- 
mission Committee, assisted by the Chi- 
cago branch of the Institute. Matters 
of great interest relating to electrical 
high-pressure transmission will be con- 
sidered at length. 


“Introductions to Discussion,” similar 
to the “Introductions” presented at the 
three meetings on high-pressure transmis- 
sion held at New York, March 27, 1903, 
Niagara Falls, July 1, 1903, and New 
York, March 25, 1904, will be presented 
on the following subjects: 

1. “Synchronous Motors for the Regu- 
lation of Power-Factor and Line Voltage.” 

2. “Line Construction, with Steel Sup- 
porting Structures and Long Spans.” 

3. “The Use of Ground Shields in 
Transformers.” 

4. “Protection of High-Pressure Lines 
Against Static Disturbances.” 

5. “Protection of Cables from Arcs Due 
to Failure of Adjacent Cables.” 

6. “Conditions for Continuous Service 
over Lines Operated in Parallel.” 

7. Report of the Transmission Commit- 
tee on data collected. 

The names of the authors of the “In- 
troductions” will be announced later. 

There will be a morning and an after- 
noon session each day, the work to be di- 
vided as nearly as possible equally among 
the four sessions. 

It is suggested that out-of-town mem- 
hers expecting to attend this meeting send 
word to that effect at an early date to 
James Lyman, Monadnock Building, Chi- 
cago. The Republican National Conven- 
tion will be held at Chicago from June 
16 to 20, and it is therefore advisable that 
hotel accommodations be engaged in ad- 
vance. 

The Central Passenger Association has 
issued instructions to all its agents to sell 
round-trip tickets to Chicago from June 
16 to 20, 1904, inclusive, good returning 
till June 29, at a rate of one fare plus 
twenty-five cents. 

The transmission committee are as fol- 
lows: Ralph D. Mershon, chairman, F. O. 
Blackwell, C. C. Chesney, A. M. Hunt, 
P. M. Lincoln. 
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A General Diagram for Alternators. 

Professor F. Niethammer, in the Lon- 
don Electrician for April 15, referring to 
Mr. B. A. Behrend’s article on ‘‘ The 
Experimental Basis for the Theory of the 
Regulation of Alternators,” published in 
the Hlectrician of January 1, presents the 
following description of a general three- 


AW), 


Fie. 1.—GENERATOR DIAGRAM. 


phase diagram which he developed some 
years ago. His method was published at 
the time in the German technical press, 
and Mr. Niethammer states that he 
used the method with success for deter- 
mining the regulation and other character- 


Fig. 1A.—MaGnetic LINES FLOWING FROM AND 
TO END FLANGES. 


istic properties of the alterneting-current 
machinery made by theUnion Elektricitäts- 
Gesellschaft when chief electrical engineer 
to this firm. By slightly modifying the 
method it may, he says, be used for all 
kinds of polyphase machinery — viz., asyn- 
chronous and synchronous motors, con- 


Fic, 2 —SHAPE OF SLOT. 


verters, double-current generators, poten- 
tial regulators, etc. 

In fig. 1, which represents the gener- 
ator diagram, E, = terminal voltage per 
phase, I = armature current per phase, 
E,, = resistance drop per phase (in phase 
with I), and cos ¢ = power-factor of load. 

AW, = mean value of armature ampere- 
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,sinP/r IZ 
P/r 4p 
three-phase generators), where P : rt = 
ratio of pole arc to pole pitch, Z = iis 
of conductors per phase, 2 p = number of 
poles, c’ = a factor, decreasing with in- 
creasing circumferential breadth of the 

winding (usually between 1 and 0.95). 

K = maximum magnetic flux in the 
armature, and E = E. M. F. per phase = 
c n ZK 10° (in which x = frequency and 
c = form-factor between 2 and 2.2, de- 
pending on the type of winding used). 

K’, = magnetic stray flux in the arma- 
ture and in phase with I, and E, = arma- 
ture stray voltage = 2.2 n ZK’ 10%. 

K, = magnetic flux in the air-gap, and 
AW,= ampere-turns required to drive 
the flux K, through the armature, teeth 
and core and the flux K, through the air- 
gap. 

AW’, = resultant of AW, and AW ,. 

K, = = primary stray flux between poles 
and “ pole- shoes, proportional to and in 


turns per pole = 2.%c (for 


Fic. 3.—SuBSTITUTE GENERATOR DIAGRAM. 


phase with AW’. It may be calculated 
from well-known formule. 

K = resultant magnetic flux in pole 
and yoke, and AW = ampere-turns 
required to drive the flux K; through pole 
and yoke, and in phase with K 

AW,,, = total ampere-turns on field 
necessary to produce the terminal voltage 
E, with a current I and a power-factor 
cos ¢. 

E is easily deduced from the armature 
dimensions, and is = 227” LI 10°. 

L = coefficient of combined self and 
mutual induction in one armature phase 
= (2/2 pq pq A(1 +c + c) this 
formulæ being derived from fundamental 
principles ; ¢ = number of slots per pole 
and phase; A = magnetic conductivity 
for the armature stray field multiplied by 
4 7/10; c = ratio of self-induction to 
mutual induction of the same phase ; c = 
same ratio with regard to the other phases. 

Let 7, = embedded length of one arma- 


k being between 1.6 and 2. 
figure is the theoretical value ; the latter 
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ture conductor ; l, = free length of one 
armature conductor (length of one end 
connection), then: A (1+ ¢ 4+ ¢ p) may 
be replaced by 74, (1 + C) +1, A, an + C’) 
+ AÀ, where A « = magnetic conductivity 
of stray field per centimetre length of 
armature ; A. = the same per centimetre 
free length of end connection, C and C 
represent the influence of mutual induc- 
tion, and A. = magnetic conductivity for 
the magnetic lines flowing from and to the 
end flanges (see Fig. 14). 

For a shape of slot as shown in Fig. 2 
it may easily be shown that 


la hs 3 b, 

b; ‘+r 64,+2 6,’ p 
l 

A = I, (0.4 log emo A, = 0.4 hig; 


in which s = diagonal of the rectangular 
section of the end connection. 
The following values of 1 + © and 
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Fie, 4.—SIMPLIFIED DIAGRAM. 


L + C’ generally apply to three-phase 


generators : 
q(slotspe Aei per phase) 1 3| 4| æ 
LPS I U ciae 1.2/1. ‘alt 9/2.0)2.% 


Where the end connections are wound 
closely together, it is preferable in many 


cases to put 1 + O' = q. Substituting 


the above values in the equation for 
E, we get: 


Sa — 


7 Ul a (1 + C) + 
be nab) EA 


The former 


figure has been obtained occasionaliy in 
experiments. 

Very often the exact diagram Fig. | 
may be replaced by that of Fig. 3, in which 
the fluxes K are replaced by the corre- 
sponding E. M. F.’s. The curve I repre- 
sents the total ampere-turns AW for given 


1 For laminated pole-shoes add 0.6 b,/§ X P/7; (8 = air- 
gap). 
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values of the E. M. F.’s at no load. Oa 
= AW", = total ampere-turns for arma- 
ture, air-gap and frame. All other vectors 
are similarly lettered to those in Fig. 1. 
For the synchronous motor the diagram 
changes to that of Fig. 4. The letters 
have the same meaning as before with the 
only difference that E = counter E. M. F. 


Fie. 5.—DIAGRAM OF ASYNCHRONOUS MOTOR. 


and [,,w4. = current corresponding to 
iron and friction losses = 


iron and friction loss 
terminal voltage E,- 

From Fig. 4 a simplified diagram may 
easily be deduced, similar to that of Fig. 3. 
For converters, AW, is equal to the re- 
sultant (geometric) armature ampere- 
turns, the watt component of the alter- 
nating current being partly neutralized 


E, 


E, 
Fie, 8 —ASYNCHRONOUS GENERATOR DIAGRAM. 


by the continuous current. For double- 
current generators the armature reactions 
of the continuous and three-phase currents 
have to be alded geometrically. 

Fig. 5 shows the diagram of the usual 
asynchronous motor. All values corre- 
sponding to the primary (inducing) wind- 
ing have the suffix 1, and those correspond- 
ing to the secondary having the suffix 2. 
K, = maximum of magnetic flux in sec- 
ondary; K”, = stray flux in secondary, in 


phase with secondary current I; K, = 
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magnetic flux in air-gap; K’, = stray flux 
in primary winding; K, = main magnetic 
flux in primary winding; AW, = mean 
value of ampere-turns of secondary wind- 
ing per pole (see explanations for Fig. 1) 
= 2.1 6 I, 2/4 dD. 

In this expression, Z, = conductors per 
secondary phase (three-phase) c” depends 
upon the type of winding, and 
I, = secondary current. 
sK, AW, = primary ampere-turns 
= 2.7 c I, Z,/4 p, where Z, = 


Fig. 6.—SIMPLIFICATION OF ASYNCHRONOUS 
Motor DIAGRAM. 


conductors per primary phase, and I’, = 
primary current excluding losses. 

AW = ampere-turns required to drive 
the main flux through air-gap, stator and 
rotor = 2.%c' I p Z,/4 p, where I p = mag- 
netizing current. 

In +wit = iron losses + friction losses 
+ terminal voltage E, per phase; I, = 
total primary current; E, = secondary 
E. M. F. per phase = c n, Z% K, 10°, 
where », = slip per second, and c, = 
form-factor, varying between 1.8 and 2.2, 
according to the type of winding used. 

E, = primary E; M. F. = ¢, n, Z, Ki 
10*, where x, = frequency in primary and 
cı = form-factor, same as cs. 

E„ = voltage drop due to ohmic resist- 
ance, E, = terminal voltage per phase, 
$, = phase difference between voltage and 
current in primary. | 

The stray fields K’, and K”, may be re- 
placed by the corresponding stray voltages 

i, and E” ‘These two voltages are ob- 
tained in a similar manner to those for the 
generators, but the value of A, has to be 
increased by an expression which takes 
account of the stray field between inner 
and outer slots. In the equation for the 
primary stray voltage EK’, therefore, we 
have to put 

Le= 0.8 2.6 (fe , h 
bial 9 quae a a 
(T, — b; — B';)' 
36 ae 
in which 7’, = pitch of teeth in secondary, 
ô = air-gap, and b’, = the value for the 
secondary slot corresponding to 8, (Fig. 2). 
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With this modification, and assuming 
the primary part of the motor to be iden- 
tical with that of the generator, we have 

n, 1, Z 

LA, (1 + 0) + à] 10°. 
E’, the secondary stray voltage, is ob- 
tained by substituting in the formule 


Fic. 7.— LEADING CURRENT DIAGRAM. 


all primary values for the secondary ones. 
Diagram Fig. 5 may be simplified as shown 
in Fig. 6. 

For the first of two concatenated motors, 
the diagram of Fig. 5 has to be modified, 
as the secondary current J, is not in phase 
with the secondary E. M. F. E, but lags 
by an angle ¢,, depending upon the self 
induction of the second motor. Other- 
wise the diagram remains unaltered. 

For the compensated three-phase motor 
with commutator (the Gérges motor), the 
Fig. 7, drawn for a leading current, holds 
good. As compared with the ordinary 
asynclironous motor, the difference con- 
sists in the fact that the resultant has 
to be found of the induced secondary 
E. M. F. E, and the impressed E. M. F. E, 
led to the secondary winding by the com- 
mutator, which acts as a frequency changer 
and reduces the frequency from z, to n,. 
The resultant of E, and E —i. e., E's, 
produces the secondary current I,, which 
is approximately equal to E’,/r,, if r, de- 
notes the resistance in the secondary. In 
a similar manner, the diagram for the 
compensated generator is obtained. 

Finally, the working of the asynchronous 
generator may be represented by Fig. 8, in 
which the lettering is the same as in Fig. 5. 

Professor Niethammer contends that all 
these diagrams may easily be kept in mind 


and may be used directly, without having 
to develop an endless number of circles 
and other auxiliary curves, which render 
the theory more complicated. It is also 
not necessary to develop a variety of stray 
tield coefficients which only add to the 
difficulty. 
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INCREASING THE USE OF ELECTRIC 
AUTOMOBILES. 


BY HOWARD S. KNOWLTON. 


Among the questions which are con- 
stantly being discussed by owners and 
operators of self-propelled vehicles, the 
problem of motive power occupies a prom- 
inent place. Results are now obtained with 
steam, gasoline and electric automobiles 
which are far ahead of the experiences of 
even three or four years ago in point of 
reliability, radius of travel, speed and 
convenience. There is no doubt that each 
motive power possesses certain distinctive 
advantages, but nothing is more certain 
than that finality in design is yet ito be 
reached. 

Every electrical engineer and central 
station manager ought to be acquainted 
with the advantages of electrically driven 
machines and should post himself upon 
the improvements which are frequently 
being made in this class of vehicles. Not 
only can central station revenue be in- 
creased by offering charging facilities, but 
the entire development of electric auto- 
mobile transportation hangs upon the at- 
titude of central station men toward the 
furnishing of a suitable current supply 
to storage battery vehicles at reasonable 
prices. General touring of the country 
is at present impossible with thie class 
of machine, and the reason for this is 
almost entirely due to the lack of charg- 
ing facilities. 

Central stations exist for the purpose of 
making money by the sale of current, not 
only for lighting but for power purposes. 
It is to-day difficult to find a plant which 
has no motor load, whether the gener- 
ators be direct current or alternating. Out 
of a mistaken central] idea that the light- 
ing load is the only important business 
for a central lighting station to seek has 
developed a conservative tendency to leave 
the power field unexploited—a tendency 
which has only in recent years been over- 
come by advances in the design of alter- 
nating-current motors and a realization 
that electrical machinery is most eco- 
nomical when operated at full load. 

The owner of a gasoline or steam- 
driven automobile to-day finds little diffi- 
culty in touring the country at will. The 
grocery store which does not sell gasoline 
is a rare freak of provincialism; but the 
central station which charges automobile 
batteries is one of a sad minority. The 
gasoline touring car starts from Boston 
and, as far as a supply of power is con- 
cerned, will run beyond the Mississippi 
river without much concern for fuel. An 
electric automobile starts westward from 


ELECTRICAL REVIEW 


the same city and if it gets fifty miles 
from the Hub it is fortunate, from the 
standpoint of current supply. The radius 
of action is absolutely limited, in thickly 
settled communities, to the charging fa- 
cilities. 

It will amount to little if isolated 
plants and central stations widely scat- 
tered from each other in point of distance 
established charging stations for auto- 
mobiles. What is needed is a concerted 
effort on the part of all central station 
men to furnish this service. The efforts 
of the Edison Electric Illuminating Com- 
pany, of Boston, to establish charging sta- 
tions in the entire metropolitan district, 
from Newburyport on the north to South 
Framtngham on the west and Brockton on 
the south, are largely responsible for the 
great increase in electric automobiles in 
eastern Massachusetts over the number in 
use only two or three years ago. ‘The 
town in the United States which has no 
electric lighting service to-day is hard to 
find—impossible to find, I had almost 
said—in any community of three thousand 
inhabitants or over. There are certainly 
enough central stations to charge auto- 
mobiles pretty much all through the east- 
ern half of the United States, unless one 
excepts the prairie states which face the 
Rockies but do not touch them. Every 
one of these central stationa uses direct 
current in exciting the fields of its gen- 
erators, and almost all of this current is 
of such a voltage that battery charging 
through a resistance is practicable, if not 
of the highest economy. In automobiling 
for pleasure, economy is not at present 
the main requisite, and there is little 
doubt that the owners of electric vehicles 
would be willing to pay a fair profit on 
the cost of charging their ‘batteries if 
the mere facilities were provided. Pleas- 
ure trips in any kind of an automobile 
are more or less of a luxury in the pres- 
ent state of the art. The united action 
necessary by central station men is a fit- 
ting subject of consideration by such an 
organization as the National Electric 
Light Association. 

Reviewing briefly the advantages of the 
electric automobile perhaps the first 
thing that strikes one is its simplicity. 
The least complicated steam and gasoline 
machines are favored with a goodly num- 
ber of pipes, valves, levers and miscel- 
laneous gear which require considerable 
time to master, and which, it is safe to 
say, are never mastered by some people. 
Every additional contrivance in the chain 
between the fuel and the driving wheels 
adds just one more chance of breakdown 
on the road, with all the resulting incon- 
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venience and delaying uncertainty as to 
what is the matter. Of course, a break- 
down of an electric machine is bad 
enough, but the greater simplicity makes 
such an event much less likely to occur. 
Then again, there is no danger of ex- 
plosions and practically no chance of fire 
in an electric automobile. In five min- 
utes a child can learn to run it, and as a 
runabout machine for the city, it has a 
field that it operates in with special fit- 
ness. With but four essential parte, bat- 
tery, motor, controller and brake—we 
might add steering gear—there is little 
to get out of order. A light runabout 
machine may cost about $900, while the 
operating expenses may not tally up much 
in excess of gasoline machines in cases 
where storage and maintenance, including 
charging, are taken care of by a local 
garage at $20 per month. Such a machine, 
weighing but 300 pounds or thereabouts, 
is a light and flexible affair for city use, 
and compares favorably with steam and 
gasoline machines for this service. 

Cross-country touring will involve more 
substantial designs, but the main requisite 
will be charging stations at frequent in- 
tervals. The practice of equipping elec- 
tric automobiles with an ammeter and a 
voltmeter is to be highly commended, as 
by the intelligent -heeding of the readings 
much power can be saved. Coasting is 
as beneficial in the electric vehicle’s bill 
for current supply as it is in the kilo- 
watt-hours per car-mile records of a street 
railway. 

Doubtless there are many just criti- 
cisma at present to be made of the elec- 
tric automobile. Other types of vehicle 
are not to be scoffed at in point of speed 
and radius of action, but even with the 
present-day absence of charging stations, 
the electric machine has a field of its 
own which perhaps no other machine can 
fill as well. It stands to-day a kind of 
“safe family horse,” and does not attempt 
heavy long-distance work because of the 
paucity of “feed stables.” Upon the cen- 
tral station man largely depends its 
future, and upon good roads the country 
over the future of automobilism in gen- 
eral. The most expensive and powerful 
machine is a pitiful struggle in the rivers 
of mud which pass for roads in some 
sections of the United States, and in the 
improvement of the highways lies the sal- 
vation of self-propelled vehicles. 

Sd 

The magnetic attraction in mines is due 
to various causes. Track rails, iron and 
steel tools and machinery, and the rocks 
themselves in some mines, exert sufficient 
influence to deflect the magnetic needle, 
sometimes causing a variation of as much 
as twenty degrees within a few feet. 
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The Electrical and Mechanical Equipment of a Modern European 


tion of the festival theatre in Bay- 

reuth, which was built according to 
the ideas of Richard Wagner for the pro- 
duction of his plays, the Prinzregenten 
Theatre, of Munich, was built for the 
same purpose and on the same lines; the 
electrical and mechanical equipment be- 
ing thoroughly up to date. The principal 
feature of the building lies in the con- 
struction and arrangement of the audi- 
torium; the end toward the stage being 
in the form of an arc and widening and 
rising toward the back and the orchestra, 
which is located in a covered section at 
the stage end of the auditorium. All 
modern improvements have been taken 
advantage of in the construction of the 
building, as wel] as in the electrical equip- 
ment and lighting arrangement. The 
building was designed and built by the 
firm Heilmann & Littmann, of Munich, 
and consists of three parte: the stage 
house, the auditorium house and restau- 
rant building. The electrical equipment 
for the auditorium and restaurant was in- 
stalled by the Allgemeine Elektricitats- 
Gesellschaft, of Berlin, according to the 
plans of the first mentioned firm, while 
the electrical equipment of the stage was 
installed also by the Allgemeine Elek- 
tricitats-Gesellschaft after the plans of 
Imperial Machine Director Lanten- 
schlager. 


I WENTY-FIVE years after the erec- 


THE BUILDING. 


The theatre is provided with three main 
entrances, one at the front and one on 
either side. Upon entering the theatre 
from any of the entrances, steps lead to 
a common promenade hall which is un- 
usually wide and runs entirely around 
the back of the auditorium. The audi- 
torium is divided into twelve sections, a 
separate cloakroom, being provided for 
each section, and a separate place num- 
bered to correspond with each seat in the 
section. These rooms are located six on 
one side and six on the other side of the 
auditorium, and are entered from the 
promenade hall. The three entrance doors 
have an aggregate width of 55.7 feet and 
their arrangement is such as to provide the 
easiest possible means of exit in case of 
fire. The auditorium slopes from the 
back toward the stage, the fall being one 
foot in 3.8 feet, and as it is built in the 
are of a circle the seats in the different 


Theatre. 


The Prinzregenten Theatre, of Munich. 
By Franz Koster. 


rows are at different levels. The four 
nearest the stage, on either side, lead to 
a foyer through four separate entrances 
in which are located steps; the last two 
sections, on either side, are entered di- 
rectly from the promenade hall by means 
of a few. steps. Behind the last sections 
are a row of boxes, the central box being 


THE WEsT SIDE OF THE PRINZREGENTEN 
THEATRE, MUNICH. 


reserved for the imperial family. Beneath 
the boxes at the front entrance is the 
imperial foyer, and in addition there are 
several toilet rooms reserved for the use 
of the imperial family. The seating ca- 
pacity of the theatre is made up of 
seventy-eight box seats and 1,028 seats on 
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on columns 17.8 feet high. The stage is 
one of the largest on the Continent, and 
is divided into a front and rear stage. 
The front one is 95.7 feet wide and 75.4 
feet deep, while the rear stage is 55.7 
feet wide and 45.9 feet deep. The actors’ 
dressing rooms are on either side of the 
stages, one side for men the other for 
women, and are so arranged that in case 
of fire the actors can escape from the 
theatre directly from their rooms, broad 
stone steps leading to the outside. The 
rooms for the soldiers, for the chorus and 
for the band, which comprises 115 pieces, 
are in the basement, the exit from these 
rooms, in case of fire, being through the 
windows which are on a level with the 
ground. At the east side of the theatre 
is the restaurant building, the main room 
of which is on the same level as the audi- 
torium foyer and covers 148 square feet. 
At the south side, toward the front en- 
trance, is a terrace, and behind is a restau- 
rant garden. In the basement are the stor- 
age. rooms for the restaurant, the kitch- 
en and tthe electrical plant which covers 
3,054 square feet. The foundation of the 
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STAGE AND AUDITORIUM, PRINZREGENTEN THEATRE, MUNICH. 


the floor, making a total of 1,106. As 
there is no balcony or gallery in the 
theatre, there is no difference in the price 
of seats. 

The auditorium is luxuriously deco- 
rated, and on the sides, in niches, are 
statues seven feet high, of the world’s 
greatest composers, the statues resting 


building is of concrete, the upper part 
of brick masonry and steel construction. 
The roof over the stage house is of struc- 
tural steel and is equipped with large 
ventilation openings. The flooring is con- 
structed of beam work and concrete, and 
the ceilings and partition walls are built 
of concrete and expanded metal. The 
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opening in the proscenium wall is spanned 
by two lattice girders which weigh to- 
gether eleven and one-half tons, the total 
length of the span being fifty-four feet. 
The opening to the rear stage is spanned 
by two similar girders, the span being 
39.7 feet. The total weight of the struc- 
tural steel is 500 tons. On the roof are 
two water-tanks, having a total capacity 
of 2,400 cubic feet; these are connected 
to a main apparatus of the Stehle system. 
This apparatus consists of a number of 
perforated pipes which run across the 
stage above the flies and is operated by 
means of a lever, so that the water from 
the tanks is used in case of fire to flood 
the stage. This system was given an actu- 
al test in April, 1901, and was found to 
be entirely satisfactory. The openings in 


REGULATORS, PRINZKEGENTEN THEATRE, 
MUNICH. 


the proscenium wall of both the front 
and rear stages are equipped with a bal- 
anced, vertical, sliding curtain of cor- 
rugated iron, solidly constructed and slid- 
ing on roller bearings. The side doors 
on the stages are of iron and are arranged 
to slide. All of these doors, as well as 
the rain apparatus, can be operated from 
the stage or from the dressing-room floors. 
A water supply line, to which are con- 
nected hydrants, runs entirely around the 
building; there are five hydrants outside, 
nineteen on the stage, eight on the vari- 
ous floors and four in the auditorium. 
HEATING, VENTILATING AND ELECTRICAL 
EQUIPMENT. 

The electric power necessary for light- 
ing and motor operation in the theatre 
is obtained from the city power station 
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at Munich, and is transmitted at 5,000 
volts, three-phase and 100 cycles. 

On account of the objectionable hum 
noticeable of the three-phase lamp and 
also on account of the effect lamps which 
demand direct current, and also the stor- 
age battery which needs direct current. for 
charging, it is necessary to transform the 
three-phase current. In the power room 
in the basement of the restaurant are 
two c'rect-connected sets, consisting of a 
three-phase motor and a direct-current 
generator of the Allgemeine Elektricitats- 
Gesellschaft manufacture. The gener- 
ators are of 125-kilowatt capacity and fur- 
nish current at 250 volts. There is suffi- 
cient space in the machinery room for the 
installation of another motor and gener- 
ator. ‘There are two storage batteries, 
each of 132 cells, and have a total ca- 
pacity of 855 kilowatt-hours. The dis- 
tribution is made on the three-wire sys- 
tem, with 220 volts between the outside 
wires. From the switching room run five 
main circuits; one to the stage, one to 
either side of the auditorium, one to the 
restaurant and one to the stage and audi- 
torium for motors and effect lamps. The 
main cables are made up of three cables, 
each of which has a section of 310 square 
millimetres. The neutral is bare, the other 
two being insulated and enclosed in an 
iron-armored sheath. For governing the 
distribution of current in the various stage 
circuits, a regulating device and rhcostats 
mounted in a frame of structural steel 
are placed immediately behind the pros- 
cenium wal] at the side of the curtain. 
The lighting of the stage is arranged for 
a four-color system and each wing, fly and 
row of four lights is provided with lamps 
of four different colors, vtz., white, red, 
green and yellow. By means of the regu- 
lator it is possible to make the lamps dim 
or bright, at will. 

The regulating apparatus consists of 
three rows of switches mounted on shafts 
which are connected to the rheostats, one 
row of switches and one set of rheostats 
serving for both the green and yellow 
lamps, as these two colors are not used 


together. ‘There are twenty-three switches 


and rheostats for each shaft, so that each 
color group may be operated in twenty- 
three different parts or as a whole, by 
means of a hand wheel mounted on the 
shaft. The ‘arrangement of the switch- 
ing levers of the regulator is shown in the 
illustration. All the lamps are protected 
by fireproof material, and all the small 
cables and wires are insulated. ‘The lamps 
are mounted in porcelain bases and have 
enameled sheet-iron reflectors. The re- 
flectors for the footlights, wing and fly 
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lamps, and all the lamps used on the atage, 
are protected by a strong iron netting. 
The wing reflectors are provided, in ad- 
dition, with an iron cover. 

The wiring, from the stage switch- 
boards and the regulators and rheostate, 
is run in brass conduit lined with paper. 
The wiring on the ceiling of the second 
under-machinery room and in the stage 
loft is carried on porcelain knobs. The 
wiring to the lamp in the flies runa first 
to the stage loft and thence to the lamp 
in five-wire flexible cables eighty-five feet 
long, so that the flies may be raised or 
lowered at will. The flies, with the ex- 
ception of the back row, each has one cir- 
cuit; the back row, however, is divided 
into two parts which are relatively 
movable and each part has a separate cir- 
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STAGE SWITCHBOARD, PRINZREGENTEN 
THEATRE, MUNICH. 


cuit. The lights in the wings, which are 
movable in a horizontal] plane, are con- 
nected to the circuit by means of a flexi- 
ble cable which terminates in a plug, 
which may be inserted or withdrawn from 
its socket when it is necessary. 

The movable footlights and reflectors 
are connected to the circuit through the 
medium of floor boxes and connecting 
four-wire plugs, the circuits for the four 
different colors, using a common return. 
These floor boxes are distributed in nu- 
merous places throughout the stage. The 
flexible cables leading to the lamp and 
to the effect lamps are equipped at either 
end with connecting plugs, the plug con- 
tacts being insulated from each other by 
leather bushings. There are forty-four 
floor boxes for the three-color system on 
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the stage, and two such boxes for one color 
in the working gallery in the wings on 
either side. The entire stage lighting sys- 
tem is divided into six distinct circuits, 
each of which is designed to carry a load 
of thirty amperes. In the event of the 
load, on any one circuit, becoming so 
light that its governing rheostat is not 
sufficient to effect proper regulation, an 
additional rheostat is provided by means 
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the Lantenschlager system, six of which 
are provided with hand regulators, Ger- 
man silver reflectors and color screens. 
Six others are used either as reflectors or 
for the purpose of throwing an intense 
light, and are provided with combined 
plano-convex lenses; these lamps are also 
provided with slides for various scenic 
effects, such as clouds, rain, snow, rising 
moon, ete. 


4 


~ 


Y 
& 
> 


; 5 no a 
ANA F D A 


r 


ET 9S DRA | 
SER FST | FAAS a i 


THE MAIN STAND FOR STAGE SWITCHBOARD AND LAMP CONTROLLERS, PRINZREGENTEN 
THEATRE, MUNICH. 


of which the current can be regulated so 
as to range in value from five to twenty 
amperes. The entire stage and stage gal- 
leries are provided with fifty plug re- 
ceptacles for the effect lamps. Each of 
these receptacles is on a separate circuit 
and each circuit is controlled by an are 
lamp rheostat, so that if desirable all fifty 
may be used at the same time. 

There are two kinds of effect lamps of 


The sides of the stage, the under-ma- 
chinery rooms and the stage galleries are 
lighted by ninety-nine incandescent lamps, 
which are provided with shades so that 


they may be darkened if desired. In. 


addition, a part of these lamps are used 
in connection with twenty-six red lamps 
in the under-machinery room for giving 
visible signals regarding shifting of the 
scenes, thunder and lightning, raising and 
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lowering the curtain, ete. These signals 
may be operated by the leader of the 


FLooR Boxes, FROM BELOW, PRINZREGENTEN 
THEATRE, MUNICH. 


orchestra, the prompter, the stage mana- 
ger or his assistant. For lighting the 
stage during rehearsals there are twelve 
separate lamps of thirty-two candle-power 
each, 

The orchestra, which is below the level 
of the stage, is lighted by seventy-six 
incandescent lamps, which are connected 
to the circuit through flexible cables and 
floor boxes. These cables are protected by 
rubber tubing and the lamps are provided 
with reflector shades by means of which 
they may be darkened. The lighting in 
the orchestra is arranged on two circuits, 
alternate lamps being on different cir- 
cults, so that in the event of an accident 
to one circuit sufficient light may be fur- 
nished by the remaining lamps. From 
the stage switchboard circuits are run to 
fourteen arc lamps in the auditorium and 
fifty incandescent lamps in the boxes. A 
separate regulator is provided on the stage 
for the box lights. The are lamps may be 
switched in pairs or all together; they are 
hung close to the ceiling by means of a 
flexible cable and are covered by crystal 
globes. The arc lamps are lowered to the 
floor for trimming, the flexible cable run- 
ning through the ceiling and ‘being pro- 
vided with a counterweight. 

For the purpose of moving the scenery, 
a five-horse-power electric motor is placed 
in the second working gallery on either 
side of the stage. These motors are belt- 
connected to a transmission shaft on the 
first gallery, and the scenes are arranged 
so that they may be connected ito this 
shaft and thus moved to the right or to 
the left as desired. The motor on the 
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right side of the stage is also used for 
raising and lowering the prospective, and 
by a special arrangement can be used to 
operate a number of prospectives at once, 
using two transmission shafts coupled so 
that one prospective rises while the other 
falls. The cloakrooms and promenade 
hall are lighted by incandescent lamps, 
the lamps on the sides of the rooms and 
hall being on one circuit and those in 
the centre being on a different circuit, 
in order to provide for light in case of 
accident to one circuit. The foyers, stair- 
way, promenade hall, cloakrooms and im- 
perial suite are lighted entirely by deco- 
rated incandescent lamps. 

The vestibule and other main entrances 
are lighted by arc lamps. The distribu- 
tion and number of lamps are shown in 
the following table: 


Incandescent Arc 


mps. Lamps. 

Stage lighting............ 2,312 12 (effect) 
Dressing and greenrooms.. 178 es 
Orchestra............0.- 42 
Auditorium ............. 50 14 
Cloakrooms, etc.......... 630 8 
Restaurant........... ... 201 8 

Total.............. 8,438 42 
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regulator which operates when ithe press- 
ure rises to seven pounds. The opera- 
tion of this regulator is governed by a 
syphon connection which is made to the 
boiler water-glass, the syphon connec- 
tion leading to the atmosphere. The 
gauge-glass is connected by a pipe to a 
special receiver in the boiler drum, and 
when the pressure rises above a predeter- 
mined limit the water is forced out of the 
receiver through the syphon and the steam 
allowed to escape to the open air; when 
the pressure drops, the syphon is auto- 
matically closed. There are three in- 
ternally fired drum boilers, built in ma- 
sonry, and each having 400 square feet 
heating surface. 

The main steam pipes for the heating 
system and the returns are located in the 
basement and are so run and connected 
that the heating system is divided into 
a number of groups, any or all of which 
may be in use at the same time, and the 
main pipes are so arranged that the vari- 
ous groups may be fed from any desired 
main. The radiators are built of orna- 
mented iron and are located in the win- 
dow niches, as far as possible; they do 
not rest upon the floor but are raised and 
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are made up of 534 white lamps of fifty 
cundle-power cach, the remaining white 
and all the colored lamps are of thirty- 
two candle-power. 

The restaurant is heated by low-press- 
ure steam and the ventilation is of no 
special interest. The auditorium is heat- 
ed by means of the indirect system, and 
the rest of the building by the direct sys- 
tem with low-pressure steam. The boiler 
plant is located in the basement and con- 
sists of three horizontal tubular boilers 
which furnish steam at a pressure of 
one and one-half pounds, the pressure be- 
ing kept constant by means of an auto- 
matic regulator. The automatic regu- 
lator acts when the boiler pressure rises 
by cutting off the supply of air to the fire 
and thus causing the pressure to fall 
again; in case the regulator should fail 
to work the boiler is provided with a safety 


rest on brackets so as to have a clear space 
underneath; for sanitary reasons this 
method of hanging the radiators was to 
a certain extent necessary, as they were 
installed before the floors were in place. 

For the purpose of ventilation, is pro- 
vided one electrically driven fan which 
furnishes 1,712,000 cubie fect of fresh air 
per hour, which, when the house is full, 
means 1,175 cubic feet of air per person. 
The air is drawn in at a suitable point 
and is drawn through a purıfying cham- 
ber before being distributed throughout 
the building. In the winter the air is 
heated and when necessary its humidity 
increased before being distributed. The 
arrangement of the seats in the auditori- 
um and the stepping up enable the air 
to be circulated through vents in the step- 
risers, the air being forced upward in 
order to avoid raising a dust. The vents 
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are of such large size and are so numer- 
ous that the entering speed of the air 
amounts to six inches per second, so that 
the effect is hardly perceptible. The size 
of these openings may be regulated as oc- 
casion requires. ‘The effect of draughts 
caused by the opening of theatre doors is 
avoided by keeping the pressure of the 
air in the auditorium slightly above that 
of the outside air. The discharge canal ia 
above the ceiling, and extent of the open- 
ing to it may ‘be governed from a central 
regulating room of the plant in which 
are located pressure and temperature 
gauges which show the conditions exist- 
ing in the various parte of the building. 
In connection with this system of ven- 
tilation it may be pointed out that there 
is a considerable gain, in case of fire, by 
having the pressure in the auditorium 
above that on the stage, as under these 
circumstances a delay in dropping the iron 
curtain does not mean that the flames 
will rush out into the auditorium. This 
theatre was built and is operated under 
the supervision of the Prinzregenten 
Theatre Company, which was formed for 
the purpose. 


Experiments with a New Primary 
Cell. 

At a recent meeting of the Faraday 
Society, Mr. E. George P. Bousfield gave 
an account of some tests conducted with a 
primary cell invented some years ago by 
Mr. W. R. Bousfield. This cell consists 
of an inner porous pot containing nitric 
acid and a carbon pole, and of an outer 
vessel containing sodium hydrate in solu- 
tion and a metal pole, preterably zinc. 
Experiments show that the best results are 
obtained by using nitric acid of a maxi- 
mum conductivity (that is, a thirty-one 
per cent solution), and a sodium hydrate 
solution of maximum conductivity, or a 
strength slightly below this (that is, a 
solution of from twelve to fifteen per 
cent). Using these solutions of zine and 
carbon gives an open-circuit voltage of 
2.6; and on closed-circuit, the voltage 
falls off but slowly. A cell containing 
one-half litre of dilute nitric acid and one 
and one-half litres of the sodium hydrate, 
with a zine plate having an area of 300 
square centimetres, was short-circuited 
through an ammeter, the resistance of the 
entire circuit being 0.6 ohm. The resist- 
ance of the cell was 0.51 ohm. When 
the circuit was first closed, the voltage 
was 2.55, and the current 4.18 amperes. 
At the end of one hour the voltage had 
fallen to 1.60, and the current to 2.61. At 
the end of six hours, the voltage had 
fallen to 1.14, and the current to 1.75 am- 
peres. Other acids may be used, some of 
them giving higher electromotive forces, 
but a shorter life. A table is given, show- 
ing the electromotive forces for different 
combinations of metals and acids. The 
highest voltage is given with aluminum 
or magnesium in chromic acid, the open- 
circuit voltage being 2.8. 
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Lecture on the Edison Storage 
Battery. 

Despite the inclement weather, an un- 
usually large audience was present at the 
meeting of the New York Electrical So- 
ciety on April 27 to hear Mr. R. A. Fliess 
lecture on “The Edison Storage Battery.” 
M. Fliess, who has taken no small part in 
the development of the battery, showed 
himself thoroughly conversant with his 
subject, speaking fluently without re- 
course to notes. His remarks were sup- 
plemented with a large number of lantern 
slides showing the constituent parts of 
the cell, the assembled unit, and the vari- 
ous devices used in manufacturing and 
testing. Considerable attention was paid 
to the historical side, and the auditors 
were particularly impressed by the amount 
of time and labor which had been bestowed 
on the improvement of details, such as 
the shape and composition of the insulat- 
ing sheets between the plates, the form 
and position of terminals. Mr. Fliess 
said that months had been spent on each 
of these points and the lantern slides 
further evidenced that the Edison cell 
of to-day is a result of an evolution. Of 
course, such objects as the composition 
of the active material and the proportion- 
ing of the pockets containing same are 
the results of an almost infinite number 
of experiments. That the time neces- 
sary for development had been well spent 
was demonstrated by the curves thrown 
on the screen, which showed how greater 
and greater capacity, higher voltage and 
longer life had been obtained in the suc- 
cessive constructions. 

The curves of the action on discharge 
received much attention. It was made evi- 
dent that the Edison cell can be dis- 
charged at several times the normal rate 
without appreciable loss of ampere-hour 
capacity. That a heavy charging current 
can be used without injury to the plates 
was also apparent. Continuous jolting 
up and down and rough handling gen- 
erally, even while charging and discharg- 
ing, were stated to have no injurious 
effect. Finally, figures were presented 
giving the output per pound of cell and 
reference was made to the tests of the 
cells in automobiles. 

Mr. R. H. Johnston, who opened the 
discussion, raised a number of points not 
covered in the lecture. While conceding 
certain specific advantages of the Edison 
cell over the lead cell, he took exception 
to certain comparisons made by the lec- 
turer, and enquired particularly what pro- 
portion of the energy which is supplied 
to the Edison cell on charging is given 
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out on discharging. He asked if, on this 
basis of comparison, the Edison cell does 
not show a lower efficiency than the lead 
cell? Reasoning from the nature of the 
reaction within the Edison cell and the 
composition of the plates Mr. Johnston 
continued, the water must necessarily be 
frequently renewed, possibly after each 
charge. As ordinary water is unsuitable 
owing to its carbonic acid or carbonate 
content, is it not necessary to use dis- 
tilled water and is not the difficulty of 
procuring this a drawback in automobil- 
ing? 

Mr. J. Bijur, who followed, was not 
even willing to concede greater lightness, 
and he said that the watt-hours per unit 
weight of cell assigned by Mr. Fliess for 
the lead cell were too low, he having ob- 
tained higher results in his own practice. 

Mr. Connors gave a concrete illustration 
of the relative adaptability of the two 
types of cells to a certain electric launch. 
The Edison cells would have taken more 
space than he had at his disposal and were 
much more expensive, so he had chosen 
the lead cells. 

Mr. Fliess then replied to the various 
criticisms. He admitted that the Edison 
cell shows a lower efficiency on a normal 
discharge rate, but asserted that at the 
higher rates the efficiency of the Edison 
cell equaled and eventually exceeded that 
of the lead cells. He also admitted that 
frequent refilling was necessary and that 
distilled water only could be used. Mr. 
Connor’s statement, he concluded, about 
the relative amount of space was correct, 
and while the initial cost of the Edison 
cell is higher, its greater stability, he said, 
makes it the cheaper in the end. 


Incombustible Celluloid. 

It is reported that two Frenchmen, 
MM. Mabille and Lerclerc, have patented 
a process for making a kind of celluloid 
which is incombustible. To a solution 
of celluloid is added a mixture of ether 
and alcohol containing certain iron salts. 
A clear liquid of the consistency of syrup 
results, and if the solvents are driven off 
from this, an incombustible non-inflam- 
mable celluloid remains. It would ap- 
pear from the announcement that a chlo- 
ride of iron is used, since it is stated that, 
should the celluloid become heated, the 
gases of the chlorine components would 
extinguish the flames. The material can 
be worked as easily as ordinary celluloid, 
and it is thought that it will be valuable 
in the manufacture of electrical appa- 
ratus. 
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The Annual Report of the General 
Electric Company. 

The twelfth annual report of the Gen- 
eral Electric Company, Schenectady, 
N. Y., has been presented to the stock- 
holders. President C. A. Coffin, in his 
annual statement, calls attention to the 
following figures: the profits of the com- 
pany for the past year, including a profit 
of $138,644.06 upon securities sold, and 
$750,796.69 royalties, dividends, sundry 
profits, ete., after deducting all general 
and miscellaneous expenses and allowances 
for depreciation, losses and writing off 
$553,773.01 from patent account and $2,- 
027,841.52 from the factory plants and 
machinery, were $7,865,376.89, less cost 
on debentures of $76,007.15, making a 
total of $7,789,369.74. From this must 
be subtracted the net debit to profit and 
loss in writing off the patents, ete., of the 
Stanley Electric Manufacturing Company 
and other acquired interests and balance 
due on all turbine patents acquired by the 
company, and in revaluing the stocks and 
bonds owned, $1,470,098.98, leaving a 
balance of $6,319,270.76. 

The amount of surplus at the end of 
the last fiscal year was $4,482,701.99, 
making a total surplus of $10,801,972.75. 
Deducting dividends paid during the 
vear of $3,508,284, there was a surplus, 
January 31, 1904, of $7,293,688.75. 

The total sales (amount billed to cus- 
tomers) during the past year were $41,- 
699,617. The orders received during the 
year include generators, rotary converters 
and steam turbines aggregating about 
900,000 horse-power; more than 7,000 
railway motors, aggregating over 300,000 
horse-power ; over 650,000 horse-power in 
transformers; more than 15,000 stationary 
motors, aggregating over 200,000 horse- 
power (stationary motors include both al- 
ternating and direct-current apparatus) ; 
75,000 arc lamps and 110,000 meters. 

The report states that the equipment 
of the Manhattan Elevated Road in New 
York city has been completed and has 
continued to operate with complete suc- 
cess, frequently carrying more than 1,000,- 
000 passengers per day. Most of the 
equipment for the Interborough Rapid 
Transit Company, New York city, has 
been delivered, and many of its cars have 
been operated for months on the lines of 
the Manhattan division. Considerable 
progress has been made during the year 
in this important branch of the business. 
The New York Central Railroad has 
placed large orders with the company for 
electrical apparatus to operate its trains 
south of Croton (a distance of thirty- 
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four miles from the Grand Central sta- 
tion). 

The Sprague-General Electric control 
equipments on the Manhattan Elevated 
in New York city have continued to give 
satisfaction to the road’s officials and engi- 
neers, and by prolonged tests have proved 
their strength, durability and reliabiljty. 
The same is true of the Interborough 
equipments during the time that they have 
been in operation, During the year, orders 
have been secured for the complete equip- 


a $ " 4 
ment of the elevated road in Boston with 


the Sprague-General Electric system, and 
orders for the same type of multiple-unit 
control have been given by the Yerkes 
system of underground roads in London 
to the British Thomson-ILouston Com- 
pany, and by the Metropolitan Under- 
ground Railway, of Paris, to the French 
Thomson-Houston Company. The Central 
Underground Railway, of London, has 
also equipped its entire system with the 
Sprague-General Electrie control. At 
present there are fifty-three roads using 
this system of control, on 2,595 cars. 

Concerning the manufacturing depart- 
ment, the following developments have 
taken place at Schenectady, N. Y.: the 
balance of a new machine shop of 117,- 
000 square feet has been completed, and 
the building occupied since July 1. The 
new power-house is nearly completed, and 
4,000 horse-power are now in service. A 
storehouse and transformer building of 
176,000 square feet has been completed. 
A machine shop of 237,000 square feet, 
for the manufacture of steam turbines, 
was started about six months ago. The 
foundations are laid, and the structural 
ironwork is erected. 


‘small motors and accessories, 
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The following developments have taken 
place at the Lynn, Mass., works: build- 
ings of 180,000 square feet, for the manu- 
facture of railway motors, transformers, 
were com- 
pleted early in the vear. A machine 
shop of 137,000 square feet was begun 
several months ago, and its construction 
is well advanced. This building will be 
used for the manufacture of steam tur- 
bines. 

At the Harrison, N. J., build- 
ings mentioned in the last report, aggre- 
gating 12,000 square feet, have been com- 
pleted. 

Engineering work during the past vear 
has been devoted largely to the extension, 
improvement and cheapening of its ces- 
tablished lines of apparatus. ‘There has 
been a continued inerease in the applica- 
tions of the electric motor to industrial 


works, 


work. There has been a steady increase 
in the number of long-distance trans- 


mission plants. The electric pressure used 
commercially has increased from 10,000 
in 1898 te 60,000 volts in 1908, and the 
company now has five large plants under 
construction employing 60,000 volts. The 
average size of the transformer used in 
such installations has increased from 100 
kilowatts to 1,000 kilowatts, and the maxi- 
mum size from 300 kilowatts to 2,500 kilo- 
watts. 

The various installations mentioned in 
previous reports, in which electricity is 
transmitted long distances, have continued 
to be commercially successful. Five thou- 
sand horse-power capacity in generators, 
with the necessary transformers, have been 
ordered by the government of Mysore, 
India, for the Cauvery-Kolar plant. This 


Vol. 44—No. 20 


nearly doubles its original capacity. The 
remaining 5,000-horse-power generators 
for power station No. 2 at Niagara Falls, 
N. Y., have been completed, and there are 
now in operation in this station eleven 
machines of the General Electric manu- 


facture, making a total of 55,000 horse- 
power. There has also been shipped the 


first of the 10,000-horse-power generators 
intended for the Canadian development 
of the Niagara Falls power, and the 
second and third machines of this size are 
nearly completed. The company has de- 
signed and delivered to the Baltimore & 
Ohio Railroad two large electrice locomo- 
tives of the multiple-unit type, to be 
used in hauling trains through the tunnel 
under the city of Baltimore. These loco- 
motives are in addition to those originally 
purchased in 1894, which are still in suc- 
cessful service. 

The New York Central & Hudson River 
Railroad Company has placed an order 
for thirty electric locomotives, which will 
be used in hauling all trains on that por- 
tion of the main line within a radius of 
thirty-four miles of the Grand Central 
station. Each of these locomotives will 
have a capacity of about 2,500 horse- 
power. 

The past vear has been marked by the 
successful introduction of the Curtis steam 
turbine. A large line of turbo-generators, 
varving in size from 114 horse-power to 
7,500 horse-power, has been developed. 
The company has sold 350,000 horse- 
power, of which 35,000 horse-power have 
been installed and are in successful op- 
eration. 

A larger number of letters-patent, cov- 
ering new and important designs and de- 
vices, has been applied for during the past 
vear than in any previous year. 


CONSOLIDATED PROFIT AND LOSS ACCOUNT OF JANUARY 31, 1904. 
EXPENSES, EARNINGS. 
Cost of sales (including $2,027,841.52 depreciation of factory plants)... $34,918.426 81 Sales on a Sona awaited Eea wat ER E E E eae nee E .......- $41,699,617 71 
Interest on debentures.........sssssessscsesceoessssosessecsoeseseeacreeoe 76.007 15 Royalties, dividends and interest on stocks and bonds and 
Profit for the Current year...........ssssoossoosseocooseseeeseoceseesesre 7,789,369 74 KMMUEY Profits occ. cou tccnwstdouks a TEKET EEDA EEES 750,796 69 
c Interest and discount. .......s.s.ssseseereesosrerrerssesseseeeee 194,745 £4 
$12," 783, 803 70 945,541 98 
Net amount in writing off the patents, etc., of the Stanley Electric Profit on sales of stocks and bond8S........sesessorereererereesesereeseenes 188,644 06 
Manufacturing Company and other acquired interests, and all 2.788.803 70 
turbine patents acquired by the company, and in rev aluing all the $42,758, 
stocks and bonds owned........ssssssossescsessssocssscceesesseesooo $1,470,008 98 f = 2 
Dividends paid in CASH 4. d.25 66.08 edb yds 35s 6 Leese iss Wes dawn y SOT aa ws 3.508, 284 00 Surplus brought over from last year...........csccccceneccesceeee ETa $4,482,701 99 
Surplus at January 31, 1/04, carried forward to next year.............. 7,203, 688 75 Profit for the year ending January 31, 1904..........- cece eens a Saa 7,789 369 74 
$12,272,071 73 $12,272,071 73 
CONSOLIDATED BALANCE SHEET OF JANUARY 3], 1904. 
ASSETS. LIABILITIES. 
CAS lie acor teeta tee eeies Sas eV enuiehe de A A Meg eae oxo eeu ts $3,289,445 18 31% gold coupon debentures............... eC ere ere et $2,049,400 00 
Stocks Ai ben lSy oct ocean anaes bon N ee 314.665.3146 27 54 5 k E A T as anand Beare suaiers 82.000 00 
Real estate (other than factory plants)................., 424.082 74 Accrued interest on debentures. .......ccccecccesececececees 6838 38 
Notes and accounts receivable...... ccc eee eee cece eenees 15.207. RO 74 Accounts payabDle......essesssesenesesosecesoesosseeceesoseoe 1,810,664 54 
Work iD progress ......sesessesereeeressosseurceseesosesen, 2.046.488 43 Unclaimed dividends........ssesssossosesossessecsssoeneeseso 1,825 12 
Been ae $3,944,572 99 
$32,348,398 18 
MERCHANDISE INVENTORIES: ean 
BANOS Src ee Deferred liability on account of purchase of Curtis turbine patents 
LSet? penn EN ee ce l, B pa payable in instalments up to February 1, 1906.......... De ie or : 884,000 00 
$11,806,118 38 The patent investment for which this liability was incurred has all 
————_— $14,149,516 56 been charged to profit and loss. 
Factory pan E E E A E EE S $6,500.600 00 
Patents, achia and good-will.......... cece cece e eee 2,000,000 00 Capital stockiiss ics ir ies given eels ieaseed bor ee ees aya ii Wena Naes 43,866,700 00 
—— 8R 540.000 00 SUC PMS esseen ss oleae cic Se lesan et es REEE Saniora asiart sinew etaniee 7,208,688 75 
$55.988,961 74 $55,088,961 74 


Note—The company had, at January 81, 
April 20, 1904, $25,893.00. 


LT 
a contingent liability for customers’ notes discounted amounting to $525,482.00, of which there are outstanding at 
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THE APPLICATIONS OF ELECTRICITY 
TO METALLURGY.: 


BY JOSEPH W. RICHARDS, A. C., PH. D. 


Metallurgy is the art of extracting 
metals from their ores; of refining them 
to the purity required by the metal in- 
dustries; and of melting, alloying, cast- 
ing and working them into the forms 
needed by the manufacture of metallic 
articles. 

The metallurgist takes the ore from 
the miner; this is his raw material, and 
he furnishes the metal to the various in- 
dustries in the form of ingots, slabs, rods, 
bars or castings. The workman who by 
cunning craft transforms these crude 
forms into articles of use or beauty is 
a metal worker, but not a metallurgist 
in the sense in which I am using the 
term. 

The operations of metallurgy are me- 
chanical and chemical. A few of the 
metals occur in the bosom of mother earth 
in the native, metallic condition. Such 
are particularly gold, silver, platinum, 
copper, arsenic, antimony and bismuth. 


‘he treatment of these ores is not neces- . 


sarily chemical. The metal may in any 
of these cases be extracted from the mass 
of ore by crushing and mechanical con- 
centration, or by melting out, or by vapor- 
ization. Such are purely physical or me- 
chanical processes. 

The other metals, and indeed all of 
the above also, except gold, platinum and 
bismuth, occur in largest quantity in na- 
ture as chemical compounds, which are 
broadly divisible into two classes: sul- 
phur compounds and oxygen compounds. 
The extraction of the useful metal from 
these compounds is essentially a chemical 
problem, using mechanical processes such 
as concentration or grinding, or physical 
processes such as melting and vaporizing, 
as accessories. The question confronting 
the metallurgist in these cases is, “how 
can I most cheaply decompose this chemi- 
cal compound and bring forth the metal 
in the free state?” 

The, answer to this query has been the 
devising of chemical processes of the most 
diverse and interesting character. Oxi- 
dized ores are commonly reduced by the 
agency of carbon or its first derivative, 
carbonic oxide gas, illustrations of which 
are our huge blast furnaces for reducing 
iron ores; the more modest cupola smelters 
for lead, copper and tin; the compli- 
cated retort furnace, with condensers at- 


1 Read before the Society of Arts, Massachusetts In- 
stitute of Technology, January 15, 1904.—Technology 
Quarterly for March. 
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tached, for zinc; the expensive crucible 
method for manganese and chromium. 
Some oxidized ores, as of aluminum, 
magnesium, calcium, barium and stronti- 
um, are not reducible by carbon at ordi- 
nary furnace heats, and the metallurgist 
has isolated these metals only by attack- 
ing the question in flank, and converting 
these oxides first into chlorides or fluo- 
rides and then decomposing these by 
stronger metals, such as sodium or potas- 
sium. 

The sulphides as a class are not de- 
composable by carbon, but they are for- 
tunately all convertible into oxides by 
roasting them at redness in a current of 
air, and the oxide formed may then be 
reduced in the same way as an oxidized 
ore. The sulphide of mercury is excep- 
tional in that it roasts directly to metallic 
mercury vapor, which needs only conden- 
sation. 

Of the common metals, the following 
are their most common ores: 

Iron, oxides; lead, sulphide; zine, sul- 
phide; antimony, sulphide; copper, sul- 
phides; tin, oxide; aluminum, oxide; 
nickel, sulphide; mercury, sulphide; gold, 
native; silver, sulphides; bismuth, native ; 
magnesium, carbonate; chromium, oxide; 
tungsten, oxides; titanium, oxide; mo- 
lybdenum, sulphide; vanadium, oxide; 
cadmium, sulphide; uranium, oxide; 
cobalt, arsenide; tellurium, tellurides; 
platinum, native. 

Electricity is used to assist the metal- 
lurgist in three fundamentally different 
ways, viz.—1. Mechanically. 2. Thermally. 
3. Electrolytically. 

1. Mechanical Applications—The me- 
chanical assistance of electricity is here 
meant as not including the ordinary elec- 
tric devices, such as elevators, cranes, mo- 
tors, etc., but is intended to include all 
those mechanical processes, which when 
applied to ore or meta] aid in its extrac- 
tion. It refers particularly to the elec- 
tromagnetic and electrostatic concentra- 
tion of the heavy metallic parts of ores, 
with the rejecting of the worthless gangue 
material. 

A treatise might be written, in fact has 
heen written, upon this subject alone. 
Within less than a year F. Langguth has 
published a monograph on “Elektromag- 
netische Aufbercitung,”! which describes 
at length the various clectromagnetic 
processes for dressing and concentrating 
ores. This branch of electrometallurgy 
is already rendering important service to 
the iron industry in making it nossible to 
use ores which were otherwise too lean or 


1 Published by W. Knapp, Halle. 
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too impure to be put into the blast fur- 
nace, and has thus added largely to our 
available supplies of iron ore. 

A principle differing from the time- 
honored electromagnetic concentration is 
the electrostatic process, based on the re- 
pelling foree of electrostatically charged 
particles, devised by Blake and Morscher. 
The machine and process are described, 
with illustrations, by Swart, in the En- 
gineering and Mining Journal for Janu- 
ary 24, 1903. When the mass of ore and 
gangue particles is brought into contact 
with a statically charged metallic surface, 
narticles of low conductivity become 
charged and repelled, while those of high 
conductivity are not repelled. Some in- 
teresting separations, differing radically 
from electromagnetic separations or spe- 
cifie gravity separations, can be thus ac- 
complished. As a general rule, the metal- 
lie compounds present, as sulphides, ete., 
are good conductors, while the gangue of 
quartz, lime, ete., is a poor conductor; 
but there are interesting exceptions, such 
as zine blende, which is a poor conductor, 
and can be thus separated from pyrite, 
galena and chalcopyrite, or from mag- 
netite and pyrrhotite, dryness being the 
only requirement and proper sizing. A 
one-horse-power static machine, generat- 
ing current at 10,000 to 20,000 volts, will 
treat twelve to fifteen tons in twenty-four 
hours. This process is therefore a me- 
chanical separation on a newly applied 
clectrical principle, and gives promise of 
heing extremely useful to the metallurgist 
in some special cases, such as the treat- 
ment of mixed complex sulphide ores. 

2. Thermal Methods—The electrother- 
mal processes useful to the metallurgist 
are numerous and important.) In them 
the energy of the electric current is con- 
verted into heat, and the processes are 
either merely mechanical processes, such 
as melting, volatilization or heating alone; 
or chemical processes, such as purification 
of ore, or reduction to metal, in which 
the electric current acts simply as the 
source of the heat needed. Since the 
chemically decomposing or electrolytic ef- 
fect of the current is not utilized in this 
class of processes, they ordinarily operate 
quite as effectively and efficiently with an 
alternating electric current as with a di- 
rect; in fact, there is a decided prefer- 
ence in this line for using only alternat- 
ing current, since it is more manageable 
and easier to obtain. 

We may divide these electrothermal 
metallurgical operations into two classes, 
riz., those operating by an are and those 


1 This class of furnaces is thoroughly discussed by 
W. Borchers, Die Elektrische Oefen, Halle, 1825, 
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operating only by the incandescence of an 
electrically heated conductor. 

The first class, the arc furnaces, are not 
so extensively used as the second class. 
Henri Moissan has been the chief inves- 
tigator of the possibilities of the arc fur- 
naces, and in his classical work! has given 
us the results of using various forms for 
different chemical and metallurgical op- 
erations. But long before him, pioneers 
in electrometallurgy had devised and pat- 
ented similar operations. Pichon, in 
1854, proposed to feed a mixture of metal- 
lic ore and carbon into the space between 
two powerful are light carbons, and thus 
smelt the ore. Siemens, in 1879, proposed 
to melt steel by making it one pole of a 
powerful arc, in a crucible, and actually 
operated a furnace on that principle, but 
it was not commercially profitable. Cap- 
tain Stassano, in Italy, has recently op- 
erated a furnace resembling a small blast 
furnace, in which the heating agent was 
a powerful electric are placed just above 
the crucible of the furnace, which, partly 
by contact with the charge but more by 
radiation and conduction, heated the iron 
ore, carbon and fluxes charged to the nec- 
essary temperature to produce fluid steel 
and slag. This method also has not as 
yet ‘been applied profitably to the reduc- 
tion of iron ores, but its application to the 
reduction of copper ores, where power can 
be had cheaply and fuel is dear, is more 
promising. An older idea is to mix the 
ore to be reduced with carbon and to com- 
press it into solid electrodes, which are 
then used as the terminals of an arc, and 
the smelting takes place in the arc itself, 
while reduction may take place in the 
body of the carbons just a little back of 
the terminals and the extreme tempera- 
ture of the arc. 

Several electric furnaces now in prac- 
tical application unite the heating by are 
and by incandescence. Such is the melt- 
ing and purification process for purifying 
bauxite used by Mr. Hall. The aluminum 
ore, mixed with sufficient carbon to re- 
duce its impurities, is fed into the vicinity 
of very powerful ares, where it is fused by 
contact and the radiated heat. The fused 
mixture falling beneath the are becomes 
the other pole, and is subsequently kept 
melted and enabled to complete its re- 
action by the passage of the current 
through it. In this way a body of material 
several fect deep can be kept in fusion 
while the actual fusion to start with is 
affected at the surface of the bath by the 
heat of the arcs springing to its surface 
from the overhanging carbons. This 
method is very effective in localizing heat 
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where it is needed in greatest amount, 
and yet distributing a part of it through 
a large body to maintain it in fusion after 
it is once melted. 

The chief difficulty in managing are 
furnaces is the variability in the resist- 
ance of the arc, caused by irregularities 
in the wearing away of the terminals, 
and by foreign material bridging -over 
from time to time. These variations are 
trying on the electrical machinery, and 
tend to reduce the efficiency of the op- 
eration as a commercial process. 

Heating by incandescence is the more 
largely applied principle in electric fur- 
naces. Before describing this class of 
operations we must clear the ground by 
limiting the incandescence to that of con- 
ductors which are not being used as elec- 
trolytes, else otherwise we would pass in 
our description to the “electrolytic” metal- 
lurgical processes, which are of a funda- 
mentally different character from the elec- 
trothermal processes now under discus- 
sion. The operations now being discussed, 
in which the current acts only as a heat- 
ing agent and does not perform elec- 
trolysis, are called “electric furnace proc- 
esses”; those electrolytic processes, of our 
third class, in which heating is essential 
and is incidentally supplied by the energy 
of the current performing electrolysis, are 
called “electrolytic furnace processes.” 
The latter must be discussed in their own 
class, because of the essential electrolytic 
character of the operations produced in 
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Electrothermal, or electric furnace, 
processes are extremely useful to the 
metallurgist, and may take many forms. 
They may be used in the form of the 
incandescence of solid or liquid conduc- 
tors, the former continuous or granular, 
and used for simple heating, melting, or 
for provoking chemical reactions. 

Using solid conductors of carbon or a 
difficultly fusible metal, we have the elec- 
trically heated mulfl’es or crucibles, which 
have the conductors wound around them 
or embedded in their sides, and which are 
so useful in the laboratory and for per- 
forming metallurgical cperations on a 
small scale with an exact regulation of 
temperature, such as tempering steel and 
niaking alloys. Again, if the material 
to be treated is packed around the solid 
conductor it may be heated up to its re- 
acting point by the heat radiated and 
conducted from the incandescent conduc- 
tor. Such operations were conducted on 
many difficultly reducible oxides by W. 
Borchers, in 1892, by using a thin pencil 
of electric light carbon as the heat pro- 
ducer, and packing around it the oxide 
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to be reduced mixed with carbon. In this 
wav all the metallic oxides are capable of 
being reduced, and the process is at pres- 
ent commercially applied to reducing 
tungsten, titanium and similar metals 
which can not be reduced by carbon at 
ordinary furnace heats. The production 
of carborundum by heating a mixture of 
silica with carbon in excess, by the use 
of a solid carbon conductor four inches 
square, is an application of the incandes- 
cent electric furnace principle; but the 
operation is one belonging to the field of 
industrial chemistry, and not to metal- 
lurgy, since the product is not metallic 
silicon, but silicon carbide, and the op- 
eration is therefore not a metallurgical 
operation nor part of the metallurgical 
industry. 

Quite recently Mr. F. J. Tone, of 
Niagara Falls, has devised a furnace for 
the reduction of oxides whose tempera- 
ture of volatilization lies close to the tem- 
perature of reduction. This furnace con- 
tains a vertical column of carbon blocks 
piled upon each other, and forming prac- 
tically a solid carbon core, around which 
is the mixture of fine carbon and the oxide 
to be reduced. As the reduction of the 
charge proceeds, being heated up to the 
reacting temperature by the incandescent 
core, the reduced metal trickles down the 
furnace and thus escapes from the intense 
heat as fast as it is reduced. This pretty 
metallurgical operation has already re- 
sulted in the production of metallic sili- 
con at a low cost. I have seen two heavy 
barrels full which Mr. Tone has made, 
and the principal difficulty now is to finc 
commercial uses for this pure silicon at 
a reasonable selling price. 

Some very important developments are 
now being made in the utilization of elec- 
tric furnaces with fused metallic conduc- 
tors. Such are the many forms of fur- 
naces now in use for producing steel. An 
entire evening would be none too long for 
describing the present condition of the 
electric furnace production of steel. Vari- 
ous ways of applying the curront have been 
tried, but the most successful are those 
in which the steel itself, lying in a long 
trough or gutter, forms the resistance ma- 
terial and conducts the heating current. 

In the Gin furnace? the trough has a 
serpentine course, passing several times 
up and down the length of the furnace 
hearth, and being tapped at the bends. 
The terminals are large blocks of steel, 
which from their size remain solid, and 
are also prevented from melting by being 


1A large piece weighing several pounds was exhibited 
at the lecture. 

2 As described at length by Mr. McN. Bennie in Elec- 
trochemical Industry for January, 1904, p. 20. 
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water-cooled. The operation is that of 
the ordinary open-hearth process, except 
that oxidation is produced entirely by iron 
ore instead of by air, and the quality of 
the steel is claimed to be equal to crucible 
steel. It is claimed also that steel can be 
thus made, using power at twenty dollars 
per horse-power-year, at lower prices than 
by present open-hearth methods. 

The Kjellin furnace! is based on the 
use of liquid steel itself as resistance, but 
embodies the brilliant idea of shaping the 
trough of steel into a circle, and heating 
it by induced currents alone, the ring of 
steel being the secondary circuit of a 
transformer, of which the primary is a 
heavy coil encircling a magnet, one pole 
of which passes through a hole in the 
centre of the furnace. The output is 
reported to be 100 pounds of steel per 
kilowatt-day, which amounts to only two 
dollars per ton of steel for power. 

There is not the slightest doubt that 
within a short time electric steel furnaces 
will be as numerous as ordinary open- 
hearth steel furnaces, and, in the writer’s 
opinion, the days of the crucible steel 
process are numbered, for the electric fur- 
nace can already compete in any locality 
with the crucible furnace for manufactur- 
ing high-grade and special steels. 

A very effective means of diffusing the 
heat-developing power of the current pass- 
ing through a conductor, so as to heat up 
a large space, is to break up the conductor 
into a large number of irregular frag- 
ments, as by using it in a granular con- 
dition, for instance, and then to pass the 
current through it. Under these condi- 
tions the current passes from piece to 
piece through innumerable contact points ; 
and since these are points rather than 
surfaces, the local resistance at the con- 
tacts is very high, and a great develop- 
ment of heat 1s possible from a relatively 
small weight of resistance material. Ball 
and Guest used this principle in 1883 
to bake incandescent light filaments, 
which they embedded in granular carbon 
and then passed an electric current 
through the latter. In 1893, E. G. Ache- 
son used the same principle in making 
carborundum, the granular carbon taking 
the form of a cylindrical core around 
which the carborundum producing charge 
was placed, and the heat developed in the 
core raised the surrounding charge to 
the reacting temperature. Neither of 
these was a metallurgical operation, and 
the credit of applying this principle to 
metallurgical processes belongs to E. and 
A. E. Cowles, who, in 1885, invented the 


1 nga pron in Electrochemical Industry, December, 
1908, p. 578. 
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process of mixing the granular resist- 
ance material with the ore to be reduced 
and passing an electric current through 
the mixture, whereby the ore was in inti- 
mate contact with the electrically heated 
resistance material, and therefore imme- 
diately subjected to the electrical heat at 
the point of its generation. The process, 
its mode of operation, and its results 
were very thoroughly described by my 
friend, Mr. Cowles, before this society, as 
set forth in your proceedings for 1885-86, 
page 74. 

The method of operation of this proc- 
vss is familiar to probably every one. On 
account of the intensity of the heat to 
which the charge is raised, volatile metals 
can be obtained as alloys only, by mixing 
a less volatile metal or its oxide in the 
charge. Thus the Cowles company pro- 
duced aluminum alloys with copper and 
iron, copper alloys with silicon, and 
other such alloys, but could not pro- 
duce pure aluminum or silicon in this 
manner. Within the last few years this 
method of operation has been extensively 
adopted for producing alloys of iron with 
manganese, silicon, chromium, tungsten, 
molybdenum, vanadium, boron, etc., for 
use in the manufacture of special steels. 
In producing these alloys, which require 
a high temperature for reduction, the 
electric furnace has already gained a com- 
mercial position which makes it an im- 
portant factor in the iron industry. 

The particular advantages of electric 
furnace heat are: 

1. It can be generated up to 3,500 
degrees centigrade, which is at least 1,500 
degrees higher than can be obtained in 
fuel-fed furnaces. 

2. It is applied internally, or in 
such close contact with the material to 
be heated that it is greatly more efficiently 
applied than the ordinary forms of heat- 
ing. 

One horse-power-year costs from ten 
dollars to twenty-five dollars at estab- 
lished water-power installations, and its 
heat-producing power is 15,000 calories 
per day, or the equivalent of the full 
calorific power of two kilos of good coal. 
This gives the heating power of a horse- 
power-year as that of 730 kilos, or three- 
quarters of a ton of coal. But for a 
given heating effect the electric heat can 
be applied (for instance, to melting steel) 
at an efficiency of seventy-five per cent, 
whereas the heat of combustion of coal 
is at most applied at an efficiency of 
twenty-five per cent. We may say, there- 
fore, in general, that the electric heating 
will cost less where coal costs per ton over 
one-half of the price paid per electrical 
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horse-power-year. This is on the assump- 
tion that coal can be so used as to pro- 
duce the effect desired, and ignoring 
many other advantages which electrical 
heating possesses, and which in many 
cases make its use preferable even at sev- 
eral times the cost of a ton of fuel per 
horse-power-year. 

3. Electrolytic Methods—These are the 
processes where the chemical decomposing 
power of the current, its ability to per- 
form electrolysis, is utilized. They may 
be all classed under three heads: 

1. The material being treated is the 
electrolyte, or part of the electrolyte. 

2. The material being treated is the 
anode, or placed in contact with the 
anode. 

3. The material being treated is the 
cathode, or placed in contact with the 
cathode. 

The electrolyte may be a solution in 
water or a fused salt. 

We will discuss first the phenomena of 
electrolysis and its attendant chemical 
phenomena, in order to understand the 
principles of action which the metallur- 
gist has at his command in employing 
electrolysis. 

When a direct electric current passes 
through a liquid compound body it tends 
to separate it into two integral parts, its 
positive and negative constituents, or, 
otherwise stated, its metallic base and its 
acid radical. The water of an aqueous 
solution is never decomposed primarily so 
long as there is sufficient salt in the so- 
lution to carry the impressed current, no 
matter how much stronger a compound 
than water the dissolved salt may be. 

This primary electrolysis is a simple 
decomposition of the compound into two 
primary constituents, which are liberated 
at the surface of the two electrodes where- ` 
at the current enters and leaves the elec- 
trolyte—points which may be placed a 
fraction of an inch apart, or thirty feet 
or a mile apart, if the apparatus is of that 
size. 

The constituents tending to be liber- 
ated, the acid radical at one pole and the 
basic metal at the other, may be liberated 
actually as such, or they may, by simul- 
taneously reacting upon the electrodes or 
upon the electrolyte in contact with the 
electrodes, give rise to so-called secondary 
actions, whereby the ultimate results of 
the passage of the current are the ultimate 
products thus developed. It is important 
that we recognize clearly what the tend- 
ency or characteristics of these secondary 
reactions are at the two poles. At the 
cathode, the basic metal tending to be set 
free, the electro-positive constituent of the 
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compound primarily decomposed exerts, 
on the cathode, or, on the electrolyte it- 
self, a chemical reducing action, tending 
to decompose compounds of weaker 
metals, and by abstracting or uniting with 
their acid constituent to set their base 
free. If, therefore, the metallic com- 
pound to be acted upon is made the cath- 
ode, or broucht into intimate contact with 
the cathode, the tendency of the passage 
of the current is to abstract its acid con- 
stituent and to leave its base free in situ. 

If, on the other hand, we consider the 
action at the anode, the acid radical, 
which tends to be liberated there, exerts 
upon the anode or upon any substance in 
contact with it the exact opposite of a 
reducing effect, namely, an acidifying or 
(to use a recently coined term) a per- 
ducing effect, corresponding to what 
chemists indicate by “oxidation,” used 
in the general sense of increasing the 
amount of acid constituent In a com- 
pound. The tendency of a metal used as 
anode, or, in intimate contact with the 
anode, is to take it into combination, by 
which it becomes, in general, part and 
parcel of the electrolyte itself, and is ulti- 
mately deposited out upon the cathode; 
upon a metallic compound thus used the 
‘tendency is to extract its hase and leave 
its acid constituent free, in place of the 
acid radical which would have been liber- 
ated by the primary action of the current. 
The action at the anode, in fact, is analo- 
gous to the action of the concentrated acid 
corresponding to the acid radical being 
liberated by the primary decomposition of 
the electrolyte, but is in general much 
more intense. The action, finally, may be 
described as the exact opposite of the 
secondary action at the cathode, since the 
tendency of the action on a metallic com- 
pound is here to extract its basic constitu- 
ent and to leave its acid constituent free 
in situ. 

With these preliminary ideas fixed in 
mind, we will discuss the three principles 
on which electrolytic methods are useful 
to the metallurgist, and their applications. 

The use of the material under treat- 
ment as the electrolyte, or part of the 
electrolyte, is a fruitful source of electro- 
metallurgical processes, and has given to 
us electrolytic sodium, potassium, lithi- 
um, calcium, barium, magnesium, alumi- 
num, manganese, titanium, chromium, 
and several other metals. The principle 
may be applied in two different ways: 
thus, first, if a fusible compound of the 
metal desired is easily obtainable, that 
compound may be directly fused and elec- 
trolyzed. This was the principle on which 
Sir Humphry Davy obtained sodium and 
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potassium from their fused hydrates, 
Bunsen obtained magnesium and alumi- 
um from the fused chlorides, Deville ob- 
tained aluminum from its fluoride mixed 
with sodium fluoride, Guntz obtained 
lithium from its fused chloride, and Ash- 
croft and Swinburne have recently ex- 
tracted zinc on a commercial scale from 
its fused chloride. In fact, any fusible 
salt of a metal which can be easily pro- 
duced may thus serve as the basis of an 
electrolytic method for the extraction of 
the metal, the latter being obtained in the 
solid, liquid or gaseous state, according 
to the temperature at which the elec- 
trolysis takes place, and the metal in 
the liquid state either sinking to the 
bottom of the bath or floating on top, 
according to the relative specific gravities 
of the fused metal and fused salt. 

In thus electrolyzing a fused metallic 
salt it is almost an invariable rule that 


the output of metal will represent more 


nearly 100 per cent efficiency on the am- 
peres, the nearer to its melting point the 
salt is when electrolvzed. In electrolyzing 
fused lead chloride, for instance, Bectz 
obtained 99.8 per cent efficiency on the 
current used at the melting point, only 
fifty per cent efficiency at 150 degrees 
above the melting point, and practically 
no metal at nearly the boiling point of 
the salt. In electrolyzing fused caustic 
soda to produce metallic sodium, the out- 
put falls rapidly from about ninety per 
cent within ten degrees of the melting 
point (309 degrees), to zero at twenty- 
five degrees above the melting point. Mr. 
Castner, the inventor of this latter proc- 
ess, claims in his patent merely the elec- 
trolysis of fused caustic soda at a tem- 
perature within twenty-five degrees centi- 
grade of its melting pomt, and has thus 
covered what he has found to be the one 
practical condition necessary in order to 
obtain the metal from that salt. 

As regards the power necessary for this 
electrolysis, the direct electric current is, 
as a chemical decomposing agent, prac- 
tically omnipotent. A drop of poten- 
tial of five volts from one electrode to 
the other, in addition to the ordinary 
voltage necessary to send current through 
the bath considered merely as a conduc- 
tor, is sufficient to decompose the strong- 
est chemical compound known, while the 
average chemical compound absorbs only 
one to two volts per bath. Expressing 
this in another way, which may appeal 
more plainly to the electrician, if a given 
bath will pass 10,000 amperes of alternat- 
ing current with a drop of potential of 
three volts, and no decomposition taking 
place, it will pass 10,000 amperes of di- 
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reat current with a total drop of between 
three and eight volts, and with total de- 
composition of the bath occurring. 

The output of metal is proportional to 
the amperes of current passing, according 
to Faraday’s laws. The drop of potential 
due to the ohmic resistance of the bath is 
also proportional to the amperes of current 
passing, and to the resistance of the bath 
considered merely as an electric conductor, 
the same as if it were a bath of mercury of 
a given length, breadth and depth, and of 
known specific resistance or conductivity. 
The formula would be V° = AR, where V° 
is the voltage lost in overcoming ohmic re- 
sistance, A the amperes passing, and R the 
total ohmic resistance of the bath. 

The drop of potential due directly to de- 
composition (V“) depends on the strength 
of the compound decomposed, and is en- 
tirely independent of the ohmic resistance 
of the bath or the amperes of current flow- 
ing through it. It is numerically equal to 
ihe heat of formation of the compound be- 
ing decomposed at the temperature used, 
cxpressed per one chemical equivalent of 
its components in grammes, divided by 
23,040. The latter quantity, 23,040 ca- 
lories, is the thermochemical equivalent 
of the work done in the liberation of one 
gramme equivalent of a metal, per one 
volt drop of potential used in decomposi- 
tion. 

If a fusible compound of the metal de- 
sired is not readily obtainable, or a suit- 
able one not to be found, the problem of 
decomposing a practicably infusible com- 
pound may be solved by the beautiful prin- 
ciple discovered and illustrated in Hall’s 
process for obtaining aluminum. The most 
abundant source of aluminum is its oxide, 
alumina, but this is not fusible except at 
electric furnace heat at a temperature at 
which aluminum itself volatilizes. Hall 
sought for a fusible salt which would dis- 
solve alumina and be electrically more 
stable than alumina. After long search he 
discovered this solvent in a mixture of 
fused sodium fluoride, and aluminum 
fluoride, both of which salts are 
chemically and electrically more stable 
than alumina. By passing the direct cur- 
rent through the solution of alumina in 
this bath only the former is decomposed, 
vielding its products at the electrodes, and 
the process is made continuous by sup- 
plving fresh alumina as the bath becomes 
impoverished thereof. The discovery of 
this principle of working has established 
the aluminum industry, which is now us- 
ing in America alone 22,000 horse-power, 
and producing 4,000 tons of metal an- 
nually. 

I am surprised that the same principle, 
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within the large variations which it per- 
mits, has not been applied to the reduction 
of other metallic oxides. It is certain that 
easily fusible silicates of manganese and 
calcium, for instance, would dissolve man- 
ganese oxide to a considerable extent, 
which would be decomposed by the pas- 
sage of the current. Any chemist could 
sit down and in a half-hour excogitate a 
whole series of possible applications of 
this principle which would need only sim- 
ple experiments to test them. I consider 
this one of the most promising ficlds for 
experiment in the whole realm of electro- 
metallurgy. 

This class also includes the electrolysis 
of aqueous metallic solutions where the 
metal is to be extracted only from the so- 
lution. Examples are the electrolytic pre- 
cipitation of copper from waste copper sul- 
phate solutions, usually using soluble iron 
anodes, in which latter case the solution of 
the anode furnishes enough energy to more 
than supply the necessary potential for the 
precipitation of the copper. Another use 
is the precipitation of gold from cyanide 
solutions by the Siemens-Halske process, 
where iron anodes are used which are cor- 
roded to iron cyanide. 

In general, all the metals which do not 
decompose water in a finely divided state 
may be thus electrolytically deposited from 
solution, and the operation takes less power 
when soluble anodes of preferably a more 
positive metal are used. If soluble anodes 
of a less positive metal are used, it is 
necessary to use a porous diaphragm to 
keep the solution formed around the an- 
ode from contact with the cathode, else 
otherwise the less positive metal would 
then be deposited along with or instead 
of the metal which it was the purpose of 
the process to extract. 

Passing on to the utilization of the so- 
called secondary actions at the anode, or, 
as I would prefer to say, to the acidifying 
or perducing influence of the passing of 
the current upon the anode or a substance 
in contact with it, we have only a limited 
number of applications so far made. The 
principal one is in the metallurgy of cop- 
per, where copper matte, practically copper 
subsulphide Cu,S, has been used itself 
as an anode in a solution of copper sul- 
phate. The perducing or acidifying action 
extracts the copper from the matte, which 
goes into solution as CuSQ,, and is then 
plated out on the cathode, while the sul- 
phur, being insoluble, is left in situ. The 
process was worked for a time by Marchesi, 
at Genoa, but has been abandoned on ac- 
count of the mechanical difficulties con- 
nected with the disintegration of the an- 
ode. A similar principle has been used by 
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rrasch for attacking nickel-copper matte, 
the electrolyte ‘being a solution of sodium 
chloride, and the matte being broken up 
small and laid upon a carbon anode, and 
thus subjected to the influence of the 
evolved chlorine in statu nascendi. This 
method is now being tested by the Inter- 
national Nickel Company for treating the 
Sudbury nickel mattes. 

Solution of the anode is also the basis 
of the electrolytic refining processes by 
which impure metal is refined. The latter 
being used as anode, in a solution whose 
acid radical would form with the desired 
metal a soluble salt, the desired metal is 
attacked and dissolved, also any more elec- 
tro-positive metals which form soluble 
salts, while metals which form insoluble 
salts with the acid radical, and also metals 
unattackable by it, remain undissolved and 
fall to the bottom as anode residue. By 
the use of proper current density and brisk 
circulation at the cathode, only the desired 
metal is precipitated out by the electric 
current, while the other more positive 
metals remain in solution. A fractional 
part of the solution is removed periodic- 
ally and purified chemically or electro- 
l; tically, and thus the indefinite accumula- 
tion of impurities in the bath prevented. 

Copper alone to the value of $100,000,- 
000 is being thus refined annually, while 
silver, gold, nickel, antimony, zine and bis- 
muth are also refined by analogous meth- 
ods, also amounting in value to millions 
of dollars annually. It has been suggested, 
and the process patented, to refine alumi- 
num, using it as a melted anode in a fused 
salt as electrolyte, but the process has not 
been industrially applied to my knowl- 
edge. It is interesting, however, as open- 
ing up another method of electrolvtic re- 
fining. 

The last principle, that of using the ma- 
terial to be treated as a cathode, or in con- 
tact with the cathode, is a principle first 
applied industrially by Mr. Pedro G. 
Salom, of Philadelphia.t He was experi- 
menting with storage batteries, and de- 
vised a method of producing spongy lead 
from native lead sulphide, galena. The 
electrolyte is dilute sulphuric acid; the 
anode and the cathode are sheets of hard 
lead containing antimony; the pulverized 
galena is placed in a laver one-eighth inch 
thick on the horizontal cathode. On pass- 
ing a current of thirty amperes per square 
foot of cathode, reduction of the galena 
takes place in one and one-half hours. The 
reducing action of the current removes the 
sulphur as hydrogen sulphide gas, leaving 
the resulting spongy lead tn situ. The 


1 Description and illustration of apparatus in vol. iv, 
ae of the American Electrochemical Society, 
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clicicney of reduction is shown by the fact 
that ninety-eight per cent of the ore will 
be thus reduced to spongy, metallic lead. 
Copper sulphide and silver sulphide are 
also reducible in a similar way; mercuric 
sulphide and zine blende are not reduci- 
ble, apparently because they are practically 
non-conductors. 

It appears, therefore, that the metallic 
compounds thus treated must be electric- 
ally conductive in order to be reduced; 
in fact, they become themselves the imme- 
diate cathode during the electrolysis. There 
is no reason why other metallic compounds 
which are conductors may not be similarly 
reduced. In fact, every one is familiar 
with the fact that in the discharge of the 
storage battery the lead peroxide on the 
negative plate, or cathode, is reduced to 
spongy lead. 

The principle discovered by Mr. Salom 
is evidently one which may have a wide 
application. 

While I have endeavored to classify the 
various electrometallurgical processes, and 
to elucidate the broad principles on which 
they are based, yet I am conscious of the 
fact that I have by no means enumerated, 
much less described, all such processes. To 
do so would require a course of lectures 
instead of a single one. I have rather 
‘brought forward and described such typic- 
al processes as illustrated the various di- ' 
visions of my classification. 

But aside from the body of present 
processes included within this classifica- 
tion, there are undoubtedly many possible 
applications of these principles awaiting 
discovery by the patient investigator. Nay, 
more, it is altogether probable that there 
are new principles of electrometallurgic 
action also awaiting discovery by the en- 
thusiastic and imaginative investigator— 
principles whose first discovery will be the 
perquisites of investigators trained not 
only in manipulative skill, but also equally 
necessarily trained in “The Scientific Use 
of the Imagination.” 

eee ee 
The International Correspondence 
Schools at St. Louis. 

The International Correspondence 
Schools, of Scranton, Pa., will be repre- 
sented at the St. Louis Exposition by a 
building facing the plaza in the model 
village. The lower floor of the building 
is devoted to a public exhibition of the 
plans and methods of the schools, with 
specimens of the work of students. The 
second floor, furnished with all conven- 
iences and comforts, is used as a post 
office, reading room, writing room and, 
in fact, a rendezvous for the Correspond- 
ence School students and their friends. 
The institution has 170 courses at the 
present time, and in twelve years has en- 
rolled over 650,000 students from all parte 
of the world. 
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WINDING A RAILWAY MOTOR 
ARMATURE.' 


BY H. D. ROBERTSON. 


The completed generator or motor 
armature, with its apparently complicated 
arrangement of coils and connecting 
wires, gives very little idea of what the 
construction of the armature really is. It 
is the purpose of this article to explain 
this by describing the construction of an 
armature by following it through its dif- 
ferent processes of manufacture. The 
Westinghouse No. 12 A railway motor 
armature will be described, as this has a 
typical winding, and the completed arma- 
ture is familiar to a large number of those 
who will be interested in this article. 


DESCRIPTION OF THE NO. 12 A WINDING. 


The Coils—Tihe No. 12 A armature has 
forty-seven slots in which are placed fonty- 
seven complete coils, 1. e., two sides of two 
different coils are placed in each slot; this 
arrangement is commonly called “two 
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coils per slot.” The “throw” of the coil 
is 1 and 12, 1. e., one side of a coil is 
placed in the bottom of slot No. 1 and 
the other side of this same coil is placed 
in the top of slot No. 12. This is shown 
in Fig. 1. Each complete coil consists of 
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therefore two leads from each side of the 
complete coil. 

Connections of the Winding—For 
showing the connections of the winding 


Slot No. 1 


Fic. 1.—PositT1on oF First COIL ON CORE. 


the single coil may be considered as made 
of a single turn; the number of turns in 
the single coil does not affect the connec- 
tions between coils or the connections to 
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Fic. 8.—CONNECTIONS OF THE WINDINGS. 


the commutator. Then considering each 
side of a single coil to be one conductor, 
there will be four conductors per slot, or 
47X4 = 158 total conductors. One single 
coil, however, is disconnected from the 
total winding, so that there are 186 active 


Fie. 4.—ARMATURE CoirL READY FOR WINDING. 


two parts or single coils assembled to- 

gether in one insulating cell. The single 

coil consists of five turns wound con- 

tinuously with a single wire. There are 
3 Electric Club Journal, May 2, 1904. 


conductors in the winding. One coil is 
cut out in this way, so that the winding 
will not form a closed circuit at the finish 
of the first passage around the core. 

In order to show the connections of 


Slot No. 12 
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the winding it is first necessary to dis- 
tinguish the different conductors in a 
slot as in Fig. 2, and to find the “back 
pitch” and “front pitch” of the winding. 
The back pitch is the number of conduc- 
tors between the two sides of the single 
coil. It is therefore determined by the 


throw of the coil and the arrangement of 
the wires in the coil. 
In Fig. 1 the four single coils in slot 
: Slot No. | 


Fie. 2.—ARRANGEMENT OF CONDUCTORS 
IN THE SLOT. 


No. 12 will be Nos. 45, 46, 47 and 48; 
conductors Nos. 1 and 46 are the two sides 
of the same single coil, so that the back 
pitch is 46 — 1 = 45. The average of the 
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front and back pitches is given by the 
formula: 


2 
Average pitch = No. conductors + 


no poles 
In the 12 A armature this is: 
Average pitch = were = 47 


The average pitch being 47 and the 


Fic. 5.—ARMATURE CORE. 


back pitch 45, the front pitch must be 
49. The front pitch is the number of 
conductors between the two coils connect- 
ed together by the commutator leads. 
Conductor No. 1 in the bottom of slot 
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No. 1 is connected, by the wires inside 
the coil on the pinion end of the arma- 
ture, to conductor No. 40 (1 + 45), which 
is in the top of slot No. 12. This con- 
ductor is connected by means of the lead 
wires of the coils on the commutator end 
of the armature, and through a commuta- 
tor bar, to conductor No. 95 (46 + 49), 
which is in the bottom of slot No. 24. 
Conductor No. 95 is connected through 


Fic. 6.—PARTIALLY WOUND CORE. 


the coil on the rear to conductor No. 140 
(95 + 45), which is in the top of slot No. 
35, and this in turn is connected by the 
commutator leads to conductor No. 189 
(140 + 49), which is in the bottom of 
slot No. 1, +. e., conductor No. 189 is 
conductor No. 3, since there are only 186 
conductors in the winding. 

These connections of the winding are 
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from the long side are bent up and back, 
as shown in the photograph. 
Winding—The armature core is placed 
in a winding lathe, which consists of the 
bed and two supporting centres. Cells 
made of paraffined paper are placed in the 
slots to protect the coils while winding. 
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the coils have been placed on the core, 
the raised parts are then forced into their 
permanent position. A fibre drift and a 
rawhide mallet are used to force the coils 
into place, thus avoiding injury to the 
coils. To make the armature symmetrical, 
the coils are trued up, so that the pro- 


Fic. 7.—ARMATURE WITH LOWER LEADS BENT IN PROPER POSITION. 


Fig. 5 shows the method of placing the 
coils on the core. The short side of the 


coil is placed in the bottom of a slot 


which may be designated No. 1; then, 
looking at the commutator end of the core 
and counting in a counter-clockwise direc- 
tion, the long side of the coil is placed 
in the top of slot No. 12. The second 
coil is similarly placed in slots No. 47 


jecting parts are equally divided between 
the two ends of the core. A temporary 
band of copper wire is put on at each end 
of the core to hold the coils in position. 
The first insulation test is now made, 
and consists in applying a potential of 
3,600 volts between the coils and core. 
To do this the insulation is removed for 
about one inch from the upper row of 
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Fic. 8.—ARMATURE WITH LOWER LEADS CONNECTED TO 


COMMUTATOR, 


shown in Fig. 3. When one passage around 
the armature circumference is completed 
the second passage begins with the lower 
conductor adjacent to the beginning con- 
ductor of the first passage; and the third 
passage begins with the lower conductor 
adjacent to the beginning conductor of 
the second passage, and so on until the 
entire armature core has been covered. 


CONSTRUCTION OF THE ARMATURE. 


The Core—The first operation in the 
construction of the armature is building 
the core. It is built up on the shaft of 
sheet steel punchings which are firmly 
clamped between two cast-iron end-plates. 
The slots are filed sufficiently to remove 
any projecting edges of the laminations 
that would cut the insulation of the coils. 
The coils are prepared for winding the 
core as shown in Fig. 4. The side of the 
coil that goes in the bottom of the slot is 
shorter than the side that goes in the top 
of the slot. The leads from the short 
side are bent down and out and the leads 


and No. 11, the third coil in slots No. 
46 and No..10, and so on. 

The upper sides of the first eleven coils 
placed are not forced into the slots, as 
they have to be raised in order to place 
the short side of the last eleven coils. 
Both sides of the twelfth and remaining 


Fia. 9.— ARMATURE WITH ALL LEADS CONNECTED TO COMMUTATOR. 


leads, which are then connected together 
by a bare copper wire; one of the potential 
leads is connected to this wire, which en- 
sures a good contact to all the coils, while 
the other terminal is placed on the core, 
and any ground will be indicated by the 
opening of a circuit-breaker, which is con- 


Fic. 10.— FINISHED ARMATURE. 


coils, however, will be in place perma- 
nently, and may be driven into the slots. 
To wind the last eleven coils, the upper 
side of the first eleven are lifted out of the 
slots and forced back, so as to give suffi- 
cient room to place the last coil. Fig. 6 
shows the core partly wound. When all 


nected in the line circuit of the testing 
transformer. If the insulation proves sat- 
isfactory the commutator end of the coils 
is insulated preparatory to connecting the 
leads to the commutator. This consists 
in covering the bend of the coils with two 
duct blankets. These are given a neat 
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fit, and are then kept in position by a 
cord tied in six places around the arma- 
ture. The cord is passed down between 
the coils at the end of the core, brought 
wp over the blankets and firmly tied. Be- 
fore the commutator is put on the shaft, 
the lower leads must be bent into position 
for connecting, because the commutator 
fits up closely to the coils, just leaving 
sufficient room for the leads. The lower 
layer, consisting of the leads from the 
under side of the coils, goes to the right, 
the operator facing the commutator. Fig. 
7 illustrates the method of bending the 
leads. They are carried to the right, 
giving them approximately the right 
pitch, and then back on the core, being 
held in position by the upper layer of 
leads until they are connected to the com- 
mutator. 

Connecting—The commutator is now 
forced on the shaft by a press. Besides 
the tightness of the fit, the commutator 
is prevented from moving on the shaft by 
a key. This key also serves to line up the 
commutator with the core, because the 
keyway on the commutator bushing is 
laid off so as to give the required posi- 
tion of the segments with regard to the 
core. This fixed relation between the 
armature winding and the commutator 
bars is necessary on account of the fixed 
brushes used in railway motors. That is, 
a conductor must be connected to such a 
bar, that when the bar is under the brush, 
short-circuiting the conductor to which it 
is connected, the conductor will lie be- 
tween two adjacent poles. 

Before connecting the coils to the com- 
mutator it is necessary to lay off the throw 
of the Jeads on the commutator. 

The commutator pitch, expressed in 
commutator bars, is equal to the average 
pitch of the coil, expressed in conductors. 
Thus the commutator pitch 1s 47 and the 
two leads of the same coil are connected 
to commutator bars 1 and 48. A rule for 
obtaining the commutator throw (1 + the 
pitch) which is applicable only to four- 
pole progressive windings is: 

No. com. bars + 3 
2 

This is derived directly from the formu- 
la for average pitch previously given. 

The throw of the leads is now laid off 
on the commutator; the centre of any coil 
is taken, and a point opposite to it is 
marked on the commutator and, in the 
12 A armature, this point will he on the 
mica insulation between two bars. If the 
throw ia over an equal number of bars, 
then half the number is taken in each di- 
rection around the commutator from the 
centre point. But if it is an odd number 


Commutator throw = 
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of bars, the odd bar is added to the pitch 
of the upper row of leads. 

Having laid off the throw on the com- 
mutator, the lower row of leads are con- 
nected first. Take the lower lead of the 
coil for which the commutator throw has 
been laid off and connect it to the proper 
bar. The insulation is skinned off that 
part of the lead which will lie in the com- 
mutator neck, and is then forced to the 
bottom of the slot. 

The remaining leads are brought for- 
ward in regular order and connected to 
the proper bars. Fig. 8 shows the arma- 
ture with the lower row of leads connect- 
ed. When all the lower leads are con- 
nected a test is made in order to be sure 
that there are no wrong connections. The 
method of testing the connections, or 
“hghting-out,” as it is called, is to use a 
lamp circuit, one wire of which has been 
cut and terminals soldered on the ends. 
When one terminal is placed on the com- 
mutator segment and the other on the 
upper lead of the same coil, then the lamp 
circuit is closed through the coil and the 
lamp glows. The terminals are moved 
consecutively around the commutator seg- 
ments and the leads of the upper rows 
and, so long as the lamp glows for each 
position, the connection has been properly 
made. Having tested out the lower row 
and finding the connections to be correct, 
the leads are insulated. This consists 
in covering them with three layers of 
friction cloth, which is bound with tape. 
The friction cloth makes a smooth surface 
for the upper row of leads to he on, and 
these are now connected, giving the first 
lead the proper pitch forward as previ- 
ously laid off on the commutator. When 
the leads of one coil are in position it is 
a simple matter to place all other leads 
symmetrically. Fig. 9 shows a view of the 
armature with all the leads connected 
and before they have been soldered. Be- 
fore soldering, however, the second insu- 
lation test is made, and consists in ap- 
plying a potential of 3,300 volts between 
the coils and core. The terminals of the 
testing transformer are placed on the 
commutator and core respectively. If the 
insulation stands the test the leads are 
then soldered to the commutator. When 
soldered the armature is again placed in 
a lathe and the commutator is turned 
down one thirty-second of an inch. This 
is to remove all particles of solder which 
may be sticking to the surface and short- 
circuiting the bars. The commutator is 
polished with sandpaper and gives a 
smooth, even surface for the brushes to 
bear on. | 

Banding—The last step in the construc- 


Vol. 44—No. 20 


tion is to band the armature. Seven etrips 
are placed on it—four on the core, one 
on each end of the coils and one to hold 
the leads in place. The bands on the coils 
should be wound out as far as possible 
without danger of their slipping off the 
ends, while the others are made five- 
eighths of an inch wide. The coils are 
first pressed down into the slots by a cop- 
per strap tightened by a screw, and then 
the insulation under the bands is put on. 
The bands on the core are insulated by 
one layer of mica and fuller-board, while 
the coils are proteated by one layer of 
bond-paper with two layers of elastic tape. 
The insulation is made of sufficient width 
to leave one-eighth of an inch on each 
side of the bands. The wire used is 0.045 
medium hard steel, tinned, and has a 
tensile strength of 204 pounds. The 
armature is rotated in a lathe and the wire 
is wound under a tension of about 100 
pounds. The separate turns are soldered 
together and are further held by clips 
soldered across the band. 

The third insulation test is now made 
and a potential of 3,000 volts is applied 
between the coils and core. The arma- 
ture is also tested for short-circuits by the 
method described in the March issue of 


the Journal. Fig. 10 shows the finished 
armature after it has been given a coat 
of insulating paint, and after the oil 
wiper-rings have been pressed on the 
shaft. It is now ready to be assembled 
with the remaining parts of the motor. 


The Electric Advance. 
[New York Daily World.] 

Like the Japanese in Manchuria, the 
electric motor is pushing ahead, flanking 
its adversaries and crowding them off the 
earth. It has forced most of the horses 
off the surface car lines of New York; 
it has shoved the locomotives off ithe ele- 
vated roads, and now it is about to take 
possession of the suburban railways. Be- 
fore long we shall be riding to White 
Plains and Croton on electric trains con- 
necting with the subways, the New Jer- 
sey commuters on the lines of the Penn- 
sylvania, the Erie and the Lackawanna 
will come to town by electricity, and it 
will not be surprising to see the motor 
replace the engine along the whole length 
of Long Island. 

New York is already a cleaner, a 
healthier and a pleasanter city by reason 
of the installation of electricity on the 
surface and elevated car lines. When 
the smoky engines are driven from subur- 
ban traffic, allowing car windows to be 
open in summer in and out of the tun- 
nels, there will be a still further advance 
in the comfort of living. 
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Electrical Patents. 


An electrical generating system has been 
devised and patented by William A. Bole, 
of Pittsburg, Pa., who has assigned his 
entire interest in the patent to the West- 
inghouse Machine Company, - Pittsburg, 
Pa. The object of the invention is to 
provide means whereby two or more gen- 
erators which are directly connected to 
their driving engines and are operated to 
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AN ELECTRICAL GENERATING SYSTEM. 


supply energy in parallel to the same cir- 
cuit may be maintained in synchronism. 
In order to maintain such conditions as 
will ensure synchronous operation of di- 
rect-connected generators, one of the mem- 
bers of each generator is loosely mounted 
upon its support and flexibly connected 
to such support by means of suitable 
springs or their equivalents, so that the 
magnetic relations which tend to keep 
the various armatures in correct relation 
with reference to the field-magnet poles 
may act upon the relatively small masses 
represented by the flexibly supported 
members instead of being called upon to 
act upon the greater masses of flywheels 
and reciprocating parte. With this con- 
struction and arrangement the magnetic 
action will be free to effect a quick angu- 
lar adjustment of the flexibly mounted 
members, either forward or backward in 
accordance with the relative positions of 
the rotating members of the generating 
units, and at the same time the flywheels 
will effect their normal functions of 
steadying the actions of the engines. 

A rheostat has recently been patented 
by Mr. William C. Yates, of Schenectady, 
N. Y., and the patent obtained thereon 
Las been assigned to the General Electric 
Company, of the same place. The plate 
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of insulation has a circular row of con- 
tact-points and a centrally pivoted rheo- 
stat-arm, adapted to make contact with 
the points, and so cut in or out the re- 
sistance coils in the usual manner. Ad- 
jacent to the pivot of the arm is another 
switch-arm, cooperating with a series of 
contact-points, connected with the coils of 
a second resistance. The two resistances 
are conneated in series; the first one con- 
taining some small fractional part of the 
whole, but divided between a large num- 
ber of points, the other resistance con- 
taining nearly the whole and having but 
a few subdivisions. The improvement 
consists in the means whereby the two 
arms are moved. The rheostat-arm is pro- 
vided with a pin or tooth, which once in 
each revolution engages with a notch in 
a segment attached to the switch-arm, 
and carries it far enough to switch the 
arm from one point to the next. This 
takes place during the movement of the 
arm over only three or four of the points. 
In the present embodiment, the contact- 
points on the plate of insulation are fifty 
in number and there are seven of the 
other contact-points, so that the entire 
resistance can be subdivided into three 
hundred and fifty parts by the alternate 
movement of the two arms, the rheostat- 
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RHEOSTAT. 


arm making seven complete revolutions 
and the switch-arm making seven inter- 
mittent steps, one at the end of each 
revolution of the arm. 

Mr. Ernst Eckmann, of Berlin, Ger- 
many, has assigned to Martin Peterson, 
of Friedrichsgabekoog, Schleswig-Hol- 
stein, Germany, a patent recently obtained 
by him on an electric heater. In carry- 
ing out the invention, an electromotor is 
employed, on the prolonged shaft of which 
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is mounted a fan-wheel, arranged to ro- 
tate within a suction-casing. The blades 
of the fan-wheel are advantageously 
curved in the rearward direction. The 
casing enclosing the electrice motor is in- 
tegral with the exhauster-casing and is 
formed with orifices for the entrance of 
air to the armature. In the delivery or 
discharge pipe of the suction-fan are 
mounted frames, on which are stretched 
wire having high specific resistance, so 
that by the passage of the electric current 
they become heated to incandescence. The 
air when drawn in will at once be warmed 
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ELECTRIC HEATER. 


before entering the suction-fan, and at 
leaving the latter becomes strongly heated 
by passing between and around the in- 
candescent wires at the delivery end, and 
is then discharged into the room for heat- 
ing it. The hot-air current should be de- 
livered toward and near the floor into 
the room to be heated. This may be effect- 
ed either by directing the delivery end 
of the pipe by means of downwardly de- 
flecting boards or strips. These latter 
also prevent short-circuiting by the in- 
sertion of foreign bodies or substances. 
An electric fan is the subject matter 
of a patent recently obtained by Alan R. 
Fergusson, of New York, N. Y. In car- 
rving out the invention a flexible driving- 
shaft is interposed between the rotative 
motor element and the fan, and serves 
thereby to drive the latter. The fan may 
be of various constructions. Suitable 
means are provided for coupling one end 
of the shaft to the rotative element of the 
motor and the other end to the fan ele- 
ment. This coupling means preferably 
consists of a rod firmly attached to one 
end of the driving shaft and having a 
threaded socket, adapted to engage with 
the threaded end of the armature shaft 
of the motor. The sense of direction of 
such coupling thread will be such, com- 
pared with the direction of rotative mo- 
tion of the shaft, that the tendency of 
the rotative movement shall not be such 
as to uncouple the coupled parts. For the 
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attachment of the driving shaft to the fan 
a rod is employed whose threaded ex- 
tremity is adapted to pass through the 
bore of the hub of the fan and to be se- 
cured therein by a locking-nut. In order 
to maintain the fan in any position with- 
in the scope determined by the propor- 
tion and relation of the parts and to which 
it may have been adjusted, a section of 
flexible tubing is provided, characterized 
bv the fact that it will retain the form 
to which it may be bent. This tubing 
is so combined with the apparatus de- 
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ELECTRIC FAN. 


scribed that it will constitute a guard 
or shield for the flexible driving-shaft. 
Hence the flexible driving-shaft will be 
located within the bore of such flexible 
tube-section. While this latter may be of 
various constructions, the preferred form 
is made up from a helically coiled wedge- 
shaped wire, the apex of the angle of 
which enters somewhat into the space be- 
tween the successive convolutions of the 
inner coil. This section of flexible tub- 
ing may be attached to the fixed part of 
the motor in any desired way, a sleeve for 
instance, the same being fastened both 
to the tube-section, and an annular ring 
or boss extending from a side plate of 
the motor. Preferably the fan element 
will be provided with a guard compris- 
ing a pair of guard-rings, secured to each 
other, with interposed spacing-pieces. The 
space enclosed by the outer ring is 
crossed by interlaced wires, affording am- 
ple freedom to the flow of the air current, 
while the fan is held in correct relation 
with respect to the guard by means of 
cross-arms, projecting diametrically across 
the inner guard-ring and having a hub 
at their intersection through which the 
threaded end of the coupling rod extends, 
a shoulder on such rod abutting against 
a shoulder formed in the hub. It is ap- 
parent that by grasping the fan-guard, 
the fan may be raised or lowered or shift- 
ed from one side to the other or tilted 
upward or downward or sidewise. 

An electric lighting and power system 
is the subject matter of a patent recently 


ELECTRICAL REVIEW 


granted to William A. Turbayne, of Buf- 
falo, N. Y. The interest in this inven- 
tion has been assigned to Charles M. 
Gould, of New York, N. Y. One object 
of the invention is to provide means 
whereby a predetermined difference of po- 
tential is maintained across the terminals 
of the dynamo, irrespective of the speed 
at which the dynamo-armature is driven. 
It is also the object to provide means 
whereby the dynamo will deliver current 
in the same direction whatever the direc- 
tion of rotation of the armature. In the 
embodiment of the invention, the arma- 
ture of the main generator is driven from 
some suitable source of power, as, for 
instance, from the car axle by a belt run- 
ning on a pulley on the armature shaft. 
The light or other translating devices and 
the storage battery are included in the 
circuit connecting with ithe generator 
brushes. A small dynamo is employed. 
the armature of which is driven by the 
same power and subject to the same speed 
variations as the generator, and a third 
dynamo is also provided, the field-mag- 
nets of both of these dynamos being ener- 
gized from some practically constant 
source, as the storage battery, which for 
this purpose is included in the field cir- 
cuit of the dynamos. The brushes of one 
of the two small dynamos are connected 
to the field-magnet windings of the main 
dynamo, so that the main dynamo is ex- 
cited wholly by one of the small dynamos. 
A motor is provided for driving the third 
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dynamo, and the armature of this motor 
and the dynamo are secured to the same 
shaft. The field~magnet of the motor is 
connected by wires to the brushes of the 
small motor, while its armature is con- 
nected to a practically constant source, 
preferably the same source as the fields 
of the dynamos; for instance, by wires 
connecting with tthe wires leading from 
the main circuit. An electrically operated 
switch is employed to connect the arma- 
ture of the motor to its source of current 
when tthe electromotive force of the dy- 
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namo has reached a certain predetermined 
value. The switch comprises a solenoid 
coil, arranged in the shunt of the circuit 
which energizes the field of the motor, 
and a movable core, carrying a contact- 
piece adapted to connect two separated 
contacts in the wire of the armature cir- 
cult of the motor. In operation, imme- 
diately upon the rotation of the shaft, 
carrying the armatures of the dynamos, 
the latter machine will generate a current, 
the electromotive force of which will rise 
directly as the speed of rotation of its 
armature. The current passes around the 
field-~windings of the motor, energizing 
its iron cores, which are worked at a low 
degree of magnetic saturation. When the 
electromotive force of the amall dynamo 
reaches a sufficiently high value, the 
solenoid acts to connect the armature of 
the motor to its source of current, which 
as its magnets are excited will at once 
rotate at a speed varying according to 
its field excitation. The armature of the 
third dynamo supplies current to ener- 
gize the field-magnets of the main gen- 
erator, which in turn furnishes current to 
the main or working circuit. 

< 


The Behr Mono-Rail. 

An address was made recently by Mr. 
F. B. Behr at the London Chamber of 
Commerce on his mono-rail system, and 
its application to the present requirements 
of locomotion. The speaker described re- 
cent improvements in the construction of 
his rail and of the carriages. These are 
embodied in the working model exhibited 
at St. Louis. The principal advantages 
named for his system are absolute safety 
at high speeds on very sharp curves, and 
cheapness in construction, in contrast to 
the ordinary railways laid for speeds of 
100 to 110 miles an hour, such as are 
generally demanded. The mono-rail prin- 
ciple is thought also to be suitable for 
cheap railways for light traffic at ordi- 
nary speeds, and also for elevated lines. 


Dustless Roads in France. 

The engineer for the Seine and Marine 
departments in France reports that trials 
of a mixture of oil and petroleum as a 
dust preventative have been unsuccessful. 
In the summer of 1902 a coating of tar 
was tried on seven different lengths of 
road. After careful investigation during 
a period of twelve months, it was found 
that dust and mud had wholly disap- 
peared, and the cost of maintenance had 
been reduced. The tar forms an elastic 
skin, which deadens the sound of traffic 
and reduces the resistance. It appears 
that the tarring method involves no great- 
er outlay than that for coating with oil. 
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Edward Weston. 

On April 29, 1904, McGill University, 
of Montreal, Canada, conferred on Mr. 
Edward Weston the degree of LL. D., for 
his researches and accomplishments in 
science. 

Mr. Weston was born at Brynn Castle, 
near the town of Oswestry, Shropshire, 
on May 9, 1850. While still very young, 
his family moved from his birthplace to 
the industrial town of Wolverhampton, 
in Staffordshire. This was an active cen- 
tre of manufacturing, mining and metal- 
lurgical interests, and the young man soon 
became deeply interested in various proc- 
esses which were carried on in the district. 
He became well acquainted with the manu- 
facturers and scientific men of the neigh- 
borhood, and was made welcome to their 
establishments. 

His primary education was obtained at 
the schools of the established church and 
under an able tutor. 

One of the first scientific studies upon 
which the young man engaged was the 
electrolytic deposition of metals. He soon 
took up the special study of chemistry, 
fitting up a room in his father’s house 
as a laboratory, and his early experiments 
tide him desirous of obtaining further 
knowledge of these phenomena. He be- 
gan a special course in electricity, and 
constructed for his own use various ma- 
chines and apparatus necessary for an 
experimental investigation of the laws 
governing its generation and action. After 
having built various forms of friction ma- 
chines, then employed for transforming 
mechanical energy into electrical energy, 
experiments were taken up with a view 
of understanding thoroughly the phe- 
nomena of dynamic electricity. Various 
forms of primary batteries, electric mo- 
tors, induction coils, telegraph instruments 
and small magneto generators were built, 
and in order that he might work with 
facility on these machines he constructed 
for himself a simple and efficient wire- 
covering machine. Finding considerable 
difficulty in getting suitable carbon for 
the manufacture of a special form of bat- 
tery, the young man visited the gasworks 
in search of a suitable mass of the dense 
form of artificial carbon to be found at 
that time. This carbon was found as a 
lining on the interior surfaces of the re- 


torts in which the coal for making illumi- , 


nating gas was subjected to destructive 
distillation. After a great deal of labor, 
the proper carbons were secured in this 
manner, and a powerful battery put to- 
gether. 

After he had passed his sixteenth birth- 
day, he was, in turn, prevailed to take up 
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the study of dentistry and medicine. How- 
ever, neither of these professions appealed 
to him, and his refusal to undertake study 
in either made it necessary for him to 
strike out for himself, which he did by 
leaving England and coming to the United 


States in May, 1870. Professor Chandler, 


of Columbia College, took a great deal of 
interest in the young man, and gave him 
letters to a number of concerns in New 
York. His first position in New York 
was with a small firm of manufacturing 
chemists, and he remained there until a 
better position was obtained with the 
American Nickel-Plating Company. This 
company was engaged in trying to estab- 
lish the nickel-plating industry on a com- 
mercial basis. It was in this position that 
full play was given to the remarkable 
talent for research concerning electrolytic 
deposition which Mr. Weston possessed. 
In this position he worked out the tech- 


Mr. EDWARD WESTON. 


nical and practical processes of the de- 
position of nickel on various substances. 

In December, 1872, Mr. Weston formed 
a copartnership with a Mr. Harris, of New 
York, for the purpose of carrying on a 
general electroplating business in the city 
of New York, and this business was con- 
tinued until about July, 1875. During 
these years his study of dynamic electricity 
was continued, and several pieces of appa- 
ratus built and put into practical use. In 
one of the first of these machines, quite 
early in 1873, there was employed the 
method of field regulation which is now 
generally used—that is, a variable resist- 
ance manually controlled in the field cir- 
cuit of the machine. 

Mr. Weston made a number of experi- 
ments in electric arc lighting with cur- 
rent obtained from dynamo electric ma- 
chines of his own design and construction 
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in 1873, and it was at this time that he 
prepared the first copper-coated carbons 
for arc lighting purposes. 

Mr. Weston was devoting a great deal 
of time to an experimental investigation 
of the elements affecting the efficiency of 
dynamo electric machines, and introduced 
many of the improvements now made use 
of in reducing tthe losses common to these 
machines. 

In 1874 a copartnership was formed 
between Mr. Weston and the firm of Stev- 
ens, Roberts & Havell, of Washington 
street, Newark, N. J. This copartnership 
was a rather general one and, in substance, 
was formed for the purpose of exploiting 
Mr. Weston’s inventions in connection 
with dynamo electric machines, for elec- 
trotyping, electroplating, electric lighting, 
the electric transmission of power and 
other purposes, and for certain other in- 
ventions in electroplating appliances. His 
first patent, which was for an improved 
anode for nickel-plating, was filed July 
10, 1875. In this month he moved from 
New York to Newark, N. J., for the pur- 
pose of more conveniently pursuing his 
work on dynamo electric machines and his 
other inventions. Shortly after, his in- 
terest in the electroplating business in 
New York was sold out, and his whole 
time devoted to laying the foundations of 
a new ‘business enterprise, based on his 
inventions in dynamo electric machinery. 

On June 10, 1877, the Weston Dynamo 
Electric Machine Company was incor- 
porated under the laws of the state of 
New Jersey, with an authorized capital 
stock of $200,000. The officers of the 
company were Abraham Van Winkle, 
president; James Roberts, treasurer, and 
Edward Weston, secretary and general 
manager. The introduction of the Weston 
dynamo electric machine may be said to 
have revolutionized the electrotyping and 
electroplating business. 

From 1875 to 1886 Mr. Weston was in- 
dustrially engaged in developing impor- 
tant inventions in connection with electric 
illumination, and in connection with the 
electric lighting industry may be entitled 
to the credit of being the founder of the 
are light carbon industry of the country. 
He worked out the process and devised 
machinery for the successful manufacture 
of carbons, the manufacture and sale of 
these being turned over to the Weston Dy- 
namo Electric Machine Company, and con- 
tinued by its successor, the Weston Electric 
Light Company, as a constantly increasing 
and profitable branch of business until 
the year 1884, at which time the machin- 
ery for this work and the business were 
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sold to a corporation which made a spec- 
ialty of this class of work. 

Mr. Weston has done a great deal of 
work to produce a commercially useful in- 
candescent lamp, using highly infusible 
metals—iridium and platinum, and other 
materials having a high melting point. 
Platinum-iridium alloys were used, and 
these were made in an electric furnace of 
Mr. Weston’s design and construction. Mr. 
Weston, during his study of the incandes- 
cent lamp filament, devised the well- 
known flashing process for creating a uni- 
form deposit of carbon on the filament, 
and contributed many other useful and 
essential inventions relating to the in- 
candescent lamp. In the fourteen years 
from 1872 to 1886, Mr. Weston was con- 
stantly engaged on the many problems con- 


cerned in the development of electrical 
apparatus. In eleven years he had ap- 
plied for about 350 patents covering his 
inventions, and of this number about 300 
were issued to him. In July, 1886, he 
withdrew from active work, and built a 
laboratory in Newark, N. J. This labora- 
tory was equipped with everything needed 
for the carrying on of the most exact me- 
chanical labor and scientific research. 

There is no doubt that the electrical arts 
owe much of the scientific basis upon 
which they rest to the accurate and con- 
venient types of measuring instruments 
which have been devised. Mr. Weston 
was one of the first to recognize the im- 
portance of this and for years he has given 
much thought and attention to the ant 
of electrical measurement, and to the con- 
struction of commercial as well as scientific 
instruments. His measuring instruments 
are perhaps the most widely known and 
most famous of their kind in the world 
to-day, and the factory of the Weston Elec- 
trical Instrument Company, of which Mr. 
Weston is the president, at Waverly Park, 
Ni. J., is a model of completeness and efti- 
ciency. 


A Memorial to James Watt. 

A memorial statue is to be erected in 
Greenock, Scotland, on ithe site of the 
cottage in which James Watt was born. 
For this purpose subscriptions of small 
amounts are being solicited in many coun- 


tries. Mr. Andrew Carnegie is the chair- 
man, and Mr. Theodore Dwight, secre- 
tary and treasurer, of the American com- 
mittee. The other members are Albert 
R. Ledoux, president of the American 
Institute of Mining Engineers; Ambrose 
Swasey, president of the American So- 
ciety of Mechanical Engineers; Charles 
Hermany, president of the American So- 
ciety of Civil Engineers; Bion J. Arnold, 
president of the American Institute of 
Electrical Engineers; Charles F. Scott, 
John H. Converse, Charles Allis, C. W. 
Hunt, S. W. Calloway, R. A. McKee, 
John C. Kafer, J. D. Farasey, C. L. Sal- 
mons, J. J. Hannahan, W. J. Gitthorpe 
and C. L. Shamp. 
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“Electrical Engineering Experiments and 
Tests of Direct-Current Machinery.” George 
F. Sever. New York. D. Van Nostrand 
Company. Paper. 64 pages. 5% by 8% 
inches. 22 figures. Supplied by the ELEC- 
TRICAL REVIEW at $1. 

This book gives the shorter laboratory 
course offered by the department of elec- 
trical engineering, Columbia University. 
It is arranged for the third-year engineer- 
ing students. Eleven experiments are 
described, which include the usual elec- 
trical measurements on dynamo machines 
and determination of the various char- 
acteristics, and methods of testing direct- 
current machinery. Each experiment is 
described in full. Tables showing how 
the data should be recorded are given, as 
well as methods of computing results. 

“Handbook for the Electrical Laboratory 
and Testing Room.” Vol. ii. J. A. Fleming. 
New York. D. Van Nostrand Company. 
Cloth. 622 pages. 5% by 8% inches. Illus- 
trated. Supplied by the ELECTRICAL REVIEW 
at $5. 

The pages of this book, written in the 
characteristic style of the author, are about 
equally divided into five chapters devoted 
to the following subjects: (i) measure- 
ment of electric quantity and energy; 
(ii) measurement of capacity and induc- 
tance; (iii) photometry; (iv) magnetic 
and iron tests; (v) dynamo, motor and 
transformer tests. In the first chapter is 
given the complete mathematical theory 
of the operation and use of ithe ballistic 
galvanometer, and a unique treatment of 
the subject of house meters which is best 
described in the words of the author who 
says “We shall merely mention a few 
forms, giving the inventor’s name in each 
case and a brief mention of the details 
of construction, so as to enable the reader 
to obtain an idea of the type, class, genus 
and species, and then refer the student to 
some publication or patent specification.” 
The second chapter consists of a collec- 
tion of the well-known methods of meas- 
uring capacities and inductances of vari- 
ous magnitudes. The derivation of the 
formula applicable to each method is 
given. The chapter is of special value 
because of its richness in practical hints. 
There is also a useful collection of formu- 
le for the calculation, from the dimen- 
sions, of capacities and inductances. The 
third chapter treats briefly of photometric 
units, standard luminants, and the various 
types of photometers. The chapter closes 
with an extensive bibliography of the sub- 
ject. The remaining chapters present 
methods of test which are well known. A 
considerable portion of the fourth chapter 
is devoted to the presentation of the re- 
sults of tests on various kinds of iron. 
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The book as a whole is very suggestive 
and is full of practical information. One 
who reads it and also reads all the books 
and articles referred to in it will have read 
practically all there is on the subject. 
Sometimes, however, the reader may feel 
that he is rather abruptly directed else- 
where. 

“Testing of Electromagnetic Machinery 
and Other Apparatus.” Vol. i. Bernard 
Victor Swenson and Budd Frankenfield. 
New York. The Macmillan Company. Cloth. 
419 pages. 5% by 7% inches. Illustrated. 
Supplied by the ELECTRICAL Review at $3 
(postage 18 cents). 

This book is intended for use as a 
college text-book and also as a work of 
reference for engineers. The present vol- 
ume treats of direct-current tests only. 
The appearance of a companion volume, 
which will be devoted to alternating-cur- 
rent tests, is promised in the near future 
bv the authors. In the main this volume 
consists of a collection of specific direc- 
tions for performing experiments or tests. 
The treatment of each experiment is self- 
contained. Stress is laid by the authors 
on this feature, as they believe it to be 
of marked value in a work of reference; 
and, in a text-book, it allows the instruc- 
tor great latitude in arranging a course 
to suit the individual needs of his stu- 
dents. The directions are given under 
several or all of the following heads: ref- 
erences, object, theory and method, appa- 
ratus, data, curves, suggestions, caution, 
question, calculate and explain. Refer- 
ences are made by page number, in the case 
of each test, to half a dozen or more stand- 
ard text-books. This makes the book easy 
of adoption in any college laboratory ir- 
respective of what other tests may be in 
use. The directions cover ninety-six tests, 
most of which relate to direct-current dy- 
namos or motors. There are, however, di- 
rections for tests on storage batteries, 
electromagnets, fuses, magnetic properties 
of iron and steel, and the calibration of 
instruments. There is a very good chapter 
which treats of the construction and prin- 
ciples of operation of measuring instru- 
ments. There is also a chapter on shop 
tests and an appendix consisting of the 
Institute’s standardization report. 


Clarkson School of Technology. 

The April bulletin of the Thomas S. 
Clarkson Memorial School of Technology, 
Potsdam, N. Y., contains an interesting 
abstract of an address made before that 
school by Dr. Charles Sumner Murkland, 
on “Learning and Industries.” The bul- 
letin also describes the courses of instruc- 
tion offered at the school, and the labora- 
tory equipments. 
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The Consolidation of Associations 
of Southern Railway and Light- 
ing Men. 

The Southwestern Gas, Electric and 
Street Railway Association and the South- 
ern Electric Association held a joint con- 
vention at Dallas, Tex., April 26 and 27. 
In the morning of April 27, after the 
reading and discussion of several papers, 
a committee from each association held a 
separate meeting. Later a joint meet- 
ing was held and a draft prepared and 
submitted favorable to the merging of the 
two associations. 

The name of the consolidated associa- 
tions will be the “Southwestern Electric 
and Gas Association.” Those eligible for 
active membership are such companies, 
firms or individuals as are engaged in the 


manufacture of gas, generation of elec- 
tricity, operation of electric railways, tele- 
phone exchanges and telegraph compa- 
nies. Associate members shall be those 
individuals either directly or indirectly 
interested in the above-mentioned indus- 
tries. This report was adopted. unani- 
mously. 


Convention of the National Asso- 
ciation of Manufacturers of the 
United States. 

The ninth annual convention of the 
National Association of Manufacturers of 
the United States will be held at Pitts- 
burg, Pa., May 17, 18 and 19. Convention 
meetings will be held at Carnegie Hall 
and the headquarters will be at the Hotel 
Schenley. Among the officers and com- 
mittee men of the association are David 
M. Parry, president, Parry Manufactur- 
ing Company, Indianapolis, Ind.; F. H. 
Stillman, treasurer, Watson-Stillman 
Company, New York, N. Y.; Marshall 
Cushing, secretary, general offices, New 
York, N. Y.; A. H. Bullard, Bullard Ma- 
chine Tool Company, Bridgeport, Ct.; 
James Inglis, American Blower Company, 
Detroit, Mich.; Charles A. Schieren, 
Charles A. Schieren & Company, New 
York, N. Y.; Thomas P. Egan, J. A. Fay 
& Egan Company, Cincinnati, Ohio; 
J. A. Jeffrey, Jeffrey Manufacturing Com- 
pany, Columbus, Ohio, and C. N. Fay, 
Kay-Sholes Company, Chicago, Ill. 


Purdue University. 

The annual bulletin of Purdue Univer- 
sity, La Fayette, Ind., describes the courses 
in engineering offered at that institution, 
and the equipment available for instruc- 
tional purposes. In electrical engineer- 


ing, two lines of work are open to stu- 
dents—a general course and a course in 
telephone engineering. There are nearly 
1,500 students attending thia university, 
a number coming from foreign countries. 
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India-Rubber in India. 

A recent report from United States 
Consul R. F. Patterson, at Calcutta, 
India, discusses the condition of the rub- 
her supply in that country. The indige- 
nous tree, the Ficus elastica, is generally 
cultivated, and seems to be the only rub- 
ber plant in India which can be said to 
give indications of an extended future 
commercial value. It is found in the 
damp parts of the Sikkem Himalaya, and 
eastward to Assam and Burma. In the 
rubber tracts of upper Burma the tree is 
scattered and in small groups, the average 
being nine trees per 100 acres. 

It is reported from Madras that there 
is every indication that rubber cultivation 
in India is now beginning to receive the 
earnest attention of planters which its 
great and constantly increasing impor- 
tance entitles it to. 
dia, climatic conditions in the ghats and 
in the low country are especially favor- 
able to the successful growth of rubber 
trees. The Para rubber tree requires a 
very damp atmosphere, and does not thrive 
where the temperature sinks below sixty 
degrees Fahrenheit. It does not do well 
in Assam, and in Burma the localities 
suited to it are confined to the coast. 


Chicago & Alton’s New Line. 

The Chicago & Alton is soon to have 
a new short line between St. Louis and 
Kansas City. The new “cutoff” is to be 
opened in June. The distance then be- 
tween St. Louis and Kansas City will be 
only 279 miles. The new sixty-five-mile 
cutoff is level and straight, the maximum 
grade being only twenty-six feet to the 
mile. The maximum curvature is only 
one per cent. There is one tangent of 
cighteen miles, and another of fourteen 
miles. The bridges are of steel, the cul- 
verts are of concrete, and the road is bal- 
lasted with rock. The tracks are eighty- 
five-pound steel rails, 133 feet long. There 
are thirteen passing tracks of 3,000 feet 
each, and there are no grade-crossings for 
railroads, and very few grade-crossings 
for country roads. Four daily trains in 
each direction will be operated, and time- 
tables and equipment will equal in every 
way the Chicago & Alton’s noted Chicago- 
St. Louis service. 


< 
American Institute of Electrical 
Engineers. 

ASSOCIATES ELECTED AT A DIRECTORS 
MEETING, NEW YORK, FRIDAY; APRIL 
22, 1904. 

Claxton Edmonds Allen, Lynn, Mass. 


Joseph Appleton, Philadelphia, Pa. 
Edwin Victor Berg, Provo, Utah. 


In southwestern In- . 
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George Robert Bott, Columbus, Ohio. 
Alexander A. Boyd, Michigan City, Ind. 
Arthur Horace Bryant, New York city. 
William Lord Coggin, Lynn, Mass. 

Albert Nathan Cope, Columbus, Ohio. 
Louis J. Costa, Philadelphia, Pa. 

J. B. Crankshaw, Cincinnati, Ohio. 
Charles Eugene Crane, Seattle, Wash. 
Alfred La Rue Davenport, Long Beach, Cal. 
Richmond P. Davis, Fort Totten, N. Y. 
Ernest J. Fenn, Dunedin, New Zealand. 
Raymond F. Fletcher, Columbus, Ohio. 
Frank Albee Griffin, Schenectady, N. Y. 
Louis Allston Gillet, New York city. 
William Andrew Gresham, Atlanta, Ga. 
Thomas Lloyd Griffin, Wilkesbarre, Pa. 
William Buell Hale, Chicago, Ill. 

Kaleb Hedin, Vesteras, Sweden. 

Alfred Hilbert, Bronx, New York city. 
Newman Henry Holland, Wollaston, Mass. 
Frederick Wendell Hulme, St. Louis, Mo. 
D. McGregor Johnston, Toronto, Canada. 
Louis Theodore Kaiser, Cincinnati, Ohio. 
Alan Douglas Kenyon, New York city. 
William Houston Kenyon, New York city. 
Frank Henry Lohman, Douglas, Ariz. 
Bruce Gordon McBurney, Toronto, Canada. 
Joseph B. McCall, Philadelphia, Pa. 
James Clayton McMasters, Columbus, Ohio. 
Thomas Wilson McNamee, Wabash, Ind. 
Meldon Humphrey Merrill, Boston, Mass. 
Hans Willi Mettler, Chicago, Ill. 

Maurice Milch, Schenectady, N. Y. 
Arthur Jesse Mitchell, Atlanta, Ga. 

John Mustard, Philadelphia, Pa. 

Mortimer Lewis Newman, New York city. 
Kikei Nishikawa, Iyo, Japan. 

Earle Lewis Ovington, Boston, Mass. 
Irving W. Phillips, West Lynn, Mass. 
Arthur L. Plaisted, E. Somerville, Mass. 
Frederick Holly Reed, New York city. 
Joseph W. A. Richardson, New Orleans, La. 
Walter M. Riggs, Clemson College, S. C. 
Arthur F. Salomon, St. Louis, Mo. 

Oliver Milton Schafer, Trenton, N. J. 
Fred Menzies Shaw, Lynn, Mass. 

William Strohman, Pittsburg, Pa. 

Henry Nicholas Snyder, Santa Paula, Cal. 
F. W. von Lilienstern ter Meulen, N. Y. 
Jesse Orion ‘obey, Manton, Cal. 

Harvey Strout Tomlinson, Salem, Mass. 
Chuzaburo Tsukamoto, New York city. 
Herbert B. Van Etten, New York city. 
Frederick E. Vickers, Los Angeles, Cal. 
Burr Wheeler, New York city. 

William John Wilgus, New York city. 
Charles H. Wilmerding, Chicago, Ill. 
George Jacob Yundt, Atlanta, Ga. 
Clarence I. Zimmerman, Pittsburg, Pa. 


TRANSFERRED FROM ASSOCIATE TO MEM- 


BER. 
A. R. Everest, Lynn, Mass. 


Water-Power Development. 

United States Consul H. S. Brunot, at 
St. Etienne, France, reports that the 
water power of the Lignon is now being 
developed by the municipality of St. 
Etienne, and another plant is being stud- 
ied as a private enterprise, which con- 
templates the distribution of electric 
power and light, not only to St. Etienne, 


but also to all the principal towns in the 


department of the Lorie. For this pur- 
pose water will be taken from high up in 
the department of the Ardéche, the source 
being a small lake one and one-half miles 
in diameter. Artificial dams and embank- 
ments are to be constructed to increase 
considerably the capacity of this lake, and 
in this way to guarantee a constant supply. 
Tit is anticipated that in this way 20,000 
horse-power will be made available. 


148 


Reviews of 


Demonstration of Magnetostriction. 


In this communication Dr. W. S. 
Franklin describes a pretty method of 
demonstrating the change of length of 
an iron wire by magnetization. A small 
weight is suspended by an iron wire, con- 
stituting a torsion pendulum. Direct cur- 
rent is sent through this suspending wire, 
and through a magnetizing coil which sur- 
rounds it. ‘This direct current is reversed 
in the magnetizing coil or in the suspend- 
ing wire in rhythm with the free oscilla- 
tions of the pendulum, which causes the 
outside portions of the suspending wire 
to be magnetized successively along right 
and left helical lines; and accompanying 
changes of length along the lines of mag- 
netization cause the wire to twist slightly 
to right and to left with reversals of cur- 
rent. After several reversals of current, 
the oscillations of the torsion pendulum 
become easily perceptible-—A bstracted 
from Nature (London), April 21. 


A 


Some Remarks upon the Causes of Break- 
downs in Electric Motor Installations. 

It would appear from this article that 
carelessness in regard to the details of mo- 
tor construction and installation is re- 
sponsible, in England, for many break- 
downs of electrical machinery. The au- 
thor has found the open-type motor un- 
desirable, because attendants are apt to 
allow wrenches and other articles to find 
their way in between the armature and 
pole-pieces, resulting, of course, in stop- 
page. He has also been unfortunate in 
his field windings, these not having suffi- 
cient insulation between the wire and the 
frame; and he advises a bobbin of hard 
fibre made in one piece with the end discs, 
on which the field coil should be wound. 
It is also desirable that the outside layers 
be thoroughly saturated with highly in- 
sulating waterproof varnish. Set screws 
and nuts should always be locked in place. 
The starting rheostat should be designed 
to prevent excessive starting torque. Start- 
ing switches are frequently overworked, if 
they are designed for infrequent starting 
only. Suitable fuses in each motor circuit 
are an absolute necessity. It is thought 
that the neglect of these details is hinder- 
ing considerably the progress of the elec- 
tric drive in England.—Abstracted from 
the Electrical Engineer (London), April 
22. 
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Electric Cableway over the Zambesi River. 


The Cape to Cairo Railroad has been 
built almost to the Victoria Falls on the 
Zambesi river, South Africa, and, pend- 
ing the construction of an arched steel 
bridge which will carry it across the gorge 
of that river, an electric cableway is to 
be constructed for carrying material 
across the stream. At the point where 
this will be constructed, the banks are 400 
feet above water level and 650 feet apart. 
The cable will be supported on two steel 
towers, one fixed and the other consisting 
of an A-shaped support hinged at its base 
and loaded with a weight to hold the 
cable taut. The electrical conveyor runs 
along this cable, supported on two travel- 
er wheels. A frame hanging from the 
wheels carries an electric motor and a 
seat for the operator. There are two 
drums driven by the motor, upon which 
the hoisting ropes are wound. Either or 
both drums can be driven so as to tip or 
raise the load. The motor can also be 
thrown into gear with the running wheels, 
so as to propel the carrier along the rope. 
Current is supplied to the motor by a 
copper wire which runs parallel with and 
below the main cables and which is picked 
up by the conveyor. Current for operat- 
ing the motor is supplied by a portable 
steam engine dynamo, placed on one side 
of the falls. The maximum load will be 
ten tons. It is thought that the daily 
capacity will be 800 tons.—-Abstracted 
from Engineering (London), April 22. 


A 
Production of Alternating Currents of 
High Frequency. 

M. H. Th. Simon, assisted by M. Reich, 
has made a study of methods of produc- 
ing high-frequency alternating currents. 
The method usually employed is based 
upon the resonance of an electrical circuit 
containing resistance, capacity and induc- 
tance, discharging across an air-gap; but 
this system is difficult to control, it is 
inefficient, because of the high resistance 
of the air-gap, and its action is irregular. 
The authors have sought to obtain a sys- 
tem which would oscillate in a manner 
more nearly resembling the vibrations of 
air in an organ pipe—that is to say, there 
should be a combination between a vibrat- 
ing system and a stationary system, so ar- 
ranged that the variations due to the one 
will alternately react against and act with 
the effect of the stationary system. Such 


an arrangement is offered by the Duddell 
musical arc. In adapting this, the are 
is drawn between metallic electrodes con- 
tained in an exhausted tube. It is thought 
that, by exhausting the air, the efficiency 
of the discharge-gap is increased, since 
there are then fewer air molecules to in- 
terfere with the metallic vapor. It is not 
necessary to draw the electrodes far apart 
in order to obtain a high discharge volt- 
age, as this can be controlled by a proper 
shaping of the tube. A high-potential 
continuous current is most suitable for 
operating this system, and the authors 
have been able to obtain effects similar to 
those given by the Cooper Hewitt mercury 
vapor interrupter. The research has not 
yet been carried far enough to enable de- 
tails of the apparatus to be described, but 
it is thought that their system will be of 
considerable service in wireless telegraphy. 
—Translated and abstracted from La Re- 
vue Pratique de VElectricité (Paris), 
April 20. 
a 


What Manchester, England, Is Doing for 
Engineering Apprentices. 

In this article Mr. F. Brocklehurst dis- 
cusses the policy of the great engineering 
school of the city of Manchester, Eng- 
land. The Manchester School of Tech- 
nology grew out of the old technical 
school, and is now part of the Victoria 
University of Manchester. The equip- 
ment of this school, which was opened 
about a year ago, is quite elaborate. It 
aims to teach engineering science a8 much 
as possible by experiment, to carry out 
technical investigations into the proper- ` 
ties of the materials of engineering, to in- 
struct young engineers in the best modes 
ot testing machines, and to provide facili- 
ties for experimental work on the present- 
day problems of engineering design. The 
school offers day and night sessions, the 
night sessions being by far the more large- 
ly attended. The number of individual 
students enrolled in the day and night 
courses is over 5,000. ‘There are over 
2,000 enrolled in the various classes in 
electrical engineering, the actual number 
of students being somewhat less. The 
night classes may be attended by any 
apprentice prepared to follow the work, 
and a system is arranged by which firms 
may select certain apprentices and have 
these attend the day school for one day 
a week. The firm paye the tuition fees 
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of these students and, at the same time, 
paye them their full wages. The hours 
of instruction last from nine until six, 
and these students do not attend the night 
classes. Students showing particular merit 
may follow a second or even a third-year 
course, which provides advanced instruc- 
tion. In all the courses, the work is laid 
out to drill the men thoroughly in the 
fundamentals of the subject, and no at- 
tempt is made to specialize in any branch. 
—Abstracted from the Engineering Maga- 
zine (New York), May. 
a 


Fuel Economy in Steam Plants. 

The chemical problems involved in the 
operation of burning fuel under a boiler 
are here discussed by Mr. J. B. C. Ker- 
shaw. The method of determining the 
value of a fuel by actual trial in a boiler 
is considered unreliable, since so much de- 
pends upon the skill and sympathy of the 
firemen. A more satisfactory rating can 
be obtained by means of chemical analysie 
or a calorimetric test. For the chemical 
analysis, the author recommends the ap- 
proximate, rather than the elementary, 
analysis of fuels. A statement of the per- 
centages of moisture, coke, volatile mat- 
ters, fixed carbon and ash is more useful 
to the engineer than an analysis which 
gives the percentages of the various ele- 
ments. Emphasis is also laid upon the 
proper method of sampling coal. Reliable 
results can be obtained only when the 
sample is made up of portions taken from 
all parts of the same lot. It is recom- 
mended that the water used in boilers 
be subjected to chemical analysis at least 
quarterly. The air supply is discussed 
fully. It is desirable that the fireman be 
able to watch the top of his chimney for 
smoke, in order that he may be sure that 
sufficient air is admitted. Usually error 
is made on the other side, considerably 
more air passing through the furnace 
than is necessary. This should be pre- 
vented by the installation of suitable 
dampers and by frequent examinations of 
the products of combustion. A hot fire is 
desirable, and, to prevent waste, a large 
combustion chamber must be provided. 
Air must be admitted so that it will mix 
with the distilled gases. It is desirable 
to measure the draught by means of a 
pvrimeter, both at the furnace and at the 
base of the chimney. Apparatus con- 
venient for analyzing fuel gases is de- 
scribed.—Abstracted from Cassiers Maga- 
zine (New York), May. 

a 
Signaling System for Ships. 

A signaling system which will give 

natice of the approach of a vessel, al- 
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though it may be unseen, has been devised 
bv Dr. J. Schiessler. The apparatus de- 
pends for its action upon the transmission 
of sound through water, and is intended 
to be used to warn vessels or coast sta- 
tions of the approach of any vessel, and 
to assist ships in storms or fogs, or at 
night. The system consista of two parte— 
a receiver and an indicator. The receiver 
is a polished metal box, of such material 
as to resist the corrosive action of the sea 
water. This has a number of radial open- 
ings, varying from nine to seventeen, as 
may be necessary. ‘These openings are 
closed air-tight by means of elastic tubes 
of steel. Opposite the end of each of these 
tubes is a metallic diaphragm, and op- 
posed to this an adjustable contact point. 
This combination may be replaced by a 
microphone of any description. The action 
of the receiver is as follows: the propeller 
of an approaching vessel sets up regular 
vibrations in the water. These waves, 
transmitted in all directions, strike the re- 
ceiver. The polished surface of the latter 
reflects those waves which do not strike 
the end of the steel tube nearly normally. 
The waves therefore affect only one or two 
tubes. These vibrations are transmitted 
through the tube to the diaphragm, set- 
ting this in motion and closing the circuit 
between the diaphragm and the contact 
point. From each diaphragm is run a 
metallic circuit to the indicator, which 
consists of a8 many small electric mag- 
nets as there are receiving tubes. When 
the circuit is closed, the magnetic field set 
up attracts a small compass needle placed 
above the ring of solenoids. This indi- 
cates which receiver is acting, and points 
in the direction of the vessel. By insert- 
ing a telephone in this circuit, it is possi- 
ble to judge from the sound the speed 
and the direction in which the vessel is 
moving. The indicator rings a bell at 
the same time, to attract attention, and, 
in some cases, may be made to light up 
small lamps.—T'ranslated and abstracted 
from L’ Électricien (Paris), Apri 23. 
a 
The Use of Nickel in the Core of the Mar- 
coni Magnetic Detector. 

The property of electrical waves of 
reducing magnetic hysteresis has been 
adapted by Marconi in an instrument for 
receiving electric signals. The apparatus 
consists of a small core made up of a 
bundle of fine wires, which is magnetized 
periodically by some means. Electric 
waves, in striking the antenna, set up 
currents which pass through a coil sur- 
rounding the core, and thus reduce the 
residual magnetism. The apparatus can 
be used also in the reverse process, by 
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which the signal causes an increase in the 
magnetization of the core. The change 
in magnetization is detected in any suit- 
able way—usually by means of a tele- 
phone receiver. Since nickel is more sus- 
ceptible than iron in weak magnetic fields, 
and less susceptible in strong fields, it 
occurred to Mr. Arthur L. Foley that a 
more uniform sensibility of the magnetic 
detector might be obtained by making the 
core of nickel. Cores were made of piano 
wire, of nickel wires, and of piano and 
nickel wires mixed in various propor- 
tions, and the sensibility of the device 
studied under various conditions of mag- 
netic stress. It was found that the sen- 
sitiveness of the detector, with a pure 
nickel core, was not very different from 
that with a pure iron core; but, contrary 
to what had been expected, the sensitive- 
ness of the nickel core appears to be great- 
er in strong fields, and greater with the 
iron core in weak fields. Using a mixed 
core of iron and nickel, the deflections 
of the instrument increased with an in- 
creasing magnetic field, up to the point 
where the magnetizing magnet was in 
contact with the core. A mixed-core sys- 
tem of annealed piano wire and hard 
drawn nickel wire produced a more sen- 
sitive detector than one consisting of 
piano wire only. Experiments were made 
also with antimony, and with a core con- 
sisting of iron filings contained in a glass 
tube; but these gave deflections only when 
the magnet was near the core. Bismuth 
gave no deflection. The effects of varying 
the frequency and the intensity of the 
electrical oscillations were not studied. 
The author is now investigating the effect 
of electrical waves upon the hysteresis 
losses of transformers and armatures.— 
Abstracted from the Physical Review 
(Lancaster, Pa.), May. 


The Production of Caustic Soda and 
Bleaching Powder. 
To THE EDITOR or THE ELECTRICAL REVIEW: 

We notice in the ELECTRICAL REVIEW 
of January 30, 1904, an article by John 
B. C. Kershaw, in which the statement is 
made that the Acker Process Company 
produces “only five tons of caustic soda 
and eleven tons of bleach per day.” 

We do not know where such informa- 
tion was obtained, as our production is 
at present twelve tons of caustic soda per 


day, and about twenty tons of bleaching 
powder per day. 

In regard to the further statement that 
“chlorine from the Acker cells does not 
readily produce a high strength bleach,” 
we beg to say that the bleach is in demand 
to such an extent that we have not at 
this time a single carload of bleach on 
hand, either sold or unsold. 

ACKER Process COMPANY. 

Niagara Falls, N. Y., May 4. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Milne Patented Water-Tube 
Boiler and Superheater. 

The Milne patented water-tube boiler 
and suwperheater, manufactured by the 
Milne Boiler Company, 95-97 Liberty 
street, New York city, consists of a sim- 
ple combination of four parts, namely: an 
upper and lower drum, connected by a 
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of them can be removed and replaced 
without disturbing the brickwork or the 
tubes adjoining. 

The feed-water section is composed of 
a single staggered row of four-inch tubes, 
extending completely across the back of 
the boiler. Their upper ends are expand- 
ed into an independent heater which re- 
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SECTIONAL ELEVATION OF MILNE PATENTED WaATER-TUBE BOILER, EQUIPPED WITH 
SUPERHEATER AND MECHANICAL STOKER. 


number of sections of four-inch seamless 
drawn steel tubes, arranged in staggered 
effect, to which is coupled an independent 
feed-water section composed of a single 
staggered row of tubes. The drums are set 
one above the other, and all joints are 
expanded. The tubes are all curved to a 
five-foot radius. There are five different 
bends in a complete set of tubes, the front 
and back rows being interchangeable. The 
tubes are spaced and arranged so that any 


ceives the feed water. The feed water 
is not admitted to the upper steam and 
water drum. 

This feed-water section takes up a con- 
siderable amount of the generally wasted 
heat, as it presents a cool surface to the 
escaping gases, and adds an element of 
safety in protecting the drum plates from 
the influence of the feed water, particu- 
larly in case of low water. Much drier 
steam is produced, as the fluctuations in 


temperature due to variable feed supply 
are rendered impossible. 

The boiler is constructed of wrought- 
steel material throughout, and all surfaces 
are cylindrical, of moderate diameters, and 
accessible in the most direct manner for 
every purpose. The furnace design and 
heating surface situation will, with intelli- 
gent firing, the builder states, produce 
perfect combustion. The firebrick arch 
covering the furnace maintains the high 
temperature required to ignite and burn 
the fuel gases; and as the heating surface 
is situatea at the back of the furnace and 
bridge wall, the temperature of the fuel 
gases is not reduced until combustion is 
completed. 

The vertical position of the tubes pre- 
vents the collection of dust and ashes, 
ensuring a rapid and uniform transmis- 
sion of heat. As the gases of combus- 
tion travel about seventy fect over the 
heating surface, and finally over the feed- 
water section, before escaping, high fuel 
economies are assured. 

The tubes can be cleaned with great 
ease, and no scaffolding or other structure 
is necessary. There are no hand-hole 
plates to remove and replace. One man- 
hole gives access to every tube in the 
boiler, and any of the mechanical rotary 
cleaners now used will clean them in the 
most direct manner. 

The Milne steam superheater is com- 
posed of an upper and lower steel header, 
having each end of the superheating tubes 
expanded therein, the flexibility of this 
form providing for ample expansion and 
contraction. As the heater is situated in 
the front of the boiler, it is directly ac- 
cessible for any purpose, and in case of 
serious derangement can be removed en- 
tirely while the boiler is under pressure. 
The simple nature of the connections per- 
mits of instantaneous flooding, accom- 
panied by perfect circulation of the water 


in the boiler. The degree of superheat 
can be varied to satisfy all practical work- 
ing conditions. é 
These boilers are constructed in all sizes 
up to 1,000 horse-power, for any steam 
pressure, the design permitting ample 
crate area for capacities in excess of the 


rating. 


New Cable in Venezuela. 

The Venezuelan steamer Lumbador 
during the latter part of February laid a 
cable ten miles in length between Belle 
Vista and the city of Altagracia, Vene- 
zuela. p 


Digitized by Ñ 


May 14, 1904 


A New Testing Set. 
Machado & Roller, the selling agent of 
the Whitney Electrical Instrument Com- 
pany, New York city, is marketing a new 
form of testing set, of which an illustra- 
It is of the 


tion is presented herewith. 
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whichever is desired. Five large dry cells 
are built into the containing-case and a 
flexible cord with plug is arranged so that 
any number of them can be used at will. 
An ingenious modification of the ordinary 
construction of decade and post-office sets 


N ELLI 


A New FORM oF INTERCHANGEABLE TESTING SET. 


decade pattern, in which there are but 
four plugs in the rheostat. It will be 
noticed that the use of reversing blocks in 
the bridge arms has been done away with 
by adding an extra coil to each arm. This 
expedient eliminates two plugs and makes 
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DIAGRAM OF CONNECTIONS, TESTING SET. 


the operation of the sct much easier to 
understand. The keys are of a novel form, 
which can be operated independently or 
like the conventional combination key, 


is used to shift the internal connections 
from those employed in making ordinary 
resistance measurements and the Murray 
test to the connections for the Varley test, 
so that the two “X” posts common to every 
bridge are the ones to which the outside 
line is always attached, 
no matter what test is 
being made thereon. A 
pair of binding-posts to 
which an internal galvan- 
ometer of the reflecting 
form may be attached for 
high sensibility work is 
also provided, and by 
shifting one plug, either 
this external galvanome- 
ter or the one that is 


built into the set is 
brought into play. Another pair of 
posts allows of the use of an ex- 
ternal source of electromotive force, 


where this is desired. Instead of follow- 
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ing the conventional procedure of marking 
the ratio arm blocks “A” and “B,” they 
are stamped “divide by” and “multiply 
by” respectively, the connections being 
such that when a plug is inserted in the 
gap between the “divide by” block and 
any one of the four circular blocks op- 
posite thereto, the readings as indicated 
by the position of the plugs in the rheo- 
stat are to be divided by the number 
stamped on the circular block to get the 
correct reading. Similarly, the resistance 
plugged in in the rheostat is to be multi- 
plied by the number indicated by the posi- 
tion of the plug in the “multiply by” ratio 
arm block. The plug blocks for changing 
over the loop and galvanometer connec- 
tions are marked with similar clearness, 
so that practically any one can use the 
The 


actual diagram of connections is as shown 


bridge without chance of confusion. 


by the line cut herewith. 

An accuracy of adjustment of a tenth of 
one per cent throughout is claimed, and it 
is also stated that the galvanometer is suf- 
ficiently sensitive to give a marked deflec- 
tion with a tenth of a per cent resistance 
variation when working with full battery 
power on a resistance of moderate value. 
The galvanometer is not affected by ex- 
ternal fields and can be used with the set 
in any position. 


The General Catalogue of the Double- 
day-Hill Electric Company. 


The Doubleday-Hill Electric Company, 
Pittsburg, Pa., has ready for distribution 
its new general catalogue No. 4. This 
company is the manufacturer of tablet- 
boards, switches, magnets and all kinds of 
experimental electrical apparatus. It also 
has a winding and repair department 
equipped for the largest kind of work. The 
company is the sole and exclusive repre- 
sentative for a number of the most prom- 
inent electrical manufacturers in the coun- 
try, and maintains one of the largest sup- 
ply houses in the world. The new gener- 
al catalogue lists apparently every conceiv- 
able device with which electricity has any 
connection whatever. The illustrations 
are all of ample size to give a clear idea 
of the mechanism and detail, and these 
views are supplemented by accurate de- 
scriptions, together with code word for 
ordering, list numbers and list prices. 
There is a very comprehensive index, 
which renders the finding of any particu- 
lar product very easy. The whole book 
contains 1,068 pages, and is substantially 
bound in red cloth illuminated with white 
lettering. 
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Direct-Current Switchboard Instru- 
ments. 

The Westinghouse Electric and Manu- 

facturing Company, Pittsburg, Pa., has 

placed on the market a line of direct-cur- 
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Fic. 1.—Rounp Tyre DIRECT-CURRENT 
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rent switchboard instruments which pos- 
sesses a number of new and novel features. 
These instruments are designed particu- 
larly for switchboards where a high-priced, 
high-grade instrument is desired. ‘The ac- 
companying illustrations show three gen- 
eral styles, the principles of operation be- 
ing the same in all. The cases and gen- 
eral construction, however, differ to con- 
form to the requirements of special service. 
The type-D instrument, shown in Fig. 1, 
is furnished with a round case; the type- 
E (Fig. 2), with an illuminated dial, and 
the type-H, or edgewise pattern (Fig. 3), 
having a narrow case, as shown. All of 
the cases are dust-proof, and their appear- 
ance ornamental in effect. In shape, size 
and general appearance the type-D in- 
struments correspond with the other 
1ound-pattern switchboard instruments 
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Fig. 2.—ILLUMINATED DIAL, DIRECT- 
CURRENT VOLTMETER. 


manufactured by the Westinghouse com- 
pany. The scale is of great length, and 
the divisions, which are spaced uniformly 
throughout, are large and open. 

In the type-E instruments, two tubular 
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lamps are so arranged in separate venti- 
lated compartments as to give a uniform 
distribution of illumination over an opal 
glass scale twenty inches in length. 

With the type-H instruments, the en- 
tire width is only five and one-quarter 
inches. This permits more instruments 
to be mounted side by side than is possible 
with the round pattern. The angle or 
position of the scale and the large open 
markings facilitate accurate readings. 

In construction, the manufacturer states 
that these instruments combine a strength 
which will enable them to withstand rough 
usage, and sensitiveness necessary for re- 
liable indications. The magnetic system 
consists of two permanent horseshoe mag- 
nets bolted to a pair of parallel soft iron 
pole-pieces, the lines of magnetic force 
passing across the air-gap between the 
upper and lower polepieces. Enclosing 
the upper pole-piece, but not touching it, 


is a movable coil of fine wire wound 


around an oblong bobbin. This coil is 


Fic. 8.—EDGEWI8E PATTERN DIRECT- 
CURRENT VOLTMETER. 


attached to the framework of the move- 
ment, and its weight is just sufficient to 
counterbalance the weight of the pointer. 
This construction allows a long scale, and 
permits of removal of the movement for 
taking off the magnets. The indications 
are dead-beat. 

The pole-pieces are attached to the per- 
manent magnets before they are magne- 
tized and aged, and these pieces are kept 
in stock for a long time after the treat- 
ment is finished, and any magnets which 
show a loss of strength are rejected. 

The controlling springs are mounted on 
stationary brass rods, in the ends of which 
the sapphire jewels are set. This arrange- 
ment reduces the weight on the pivots and, 
in conjunction with the light weight of 
the moving element—which is made en- 
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tirely of aluminum—frees the instrument 
from noise by friction. 

The ammeters operate from shunts 
made from resistance metal having a low 
temperature coefficient, and arranged for 
connection to the bus-bars. A record of 
the resistance of each is kept on file, as 
well as sent with each meter, so that when 
an ammeter is to be calibrated or replaced 
by a new one it is not necessary to disturb 
the bus-bars. In order to calibrate one of 
these ammeters it is only necessary to con- 
nect a portable milli-voltmeter in parallel 
across the same shunt. 

D 
Information Regarding the World’s 
_ Fair. 

The press and publicity department of 
the World’s Fair of 1904 has issued a 
pamphlet containing important informa- 
tion for visitors. This affords the visitor 
data regarding hotel accommodations, 
principal features, transportation facili- 
ties, and also presente an excellent ground 
plan of the exposition and a map of St. 
Louis. The publicity department of the 
exposition is doing a notable work in aid- 
ing prospective visitors to become familiar 
with the exposition features in advance of 
their visit to St. Louis. Mr. Mark Ben- 
nitt is the manager of the general press 
bureau, room 104 Administration Build- 
ing, St. Louis, Mo. 


a 
Reinsulating Device for Transmis- 
sion Systems. 

The accompanying illustrations show 
the ingenious device which has been re- 


REINSULATING DEVICE. 


cently developed and placed on the mar- 
ket for the reinsulation of aerial cables. 
This apparatus may be used for the ap- 
plication of water-proofing to all sizes of 
wires and cables for electric lighting, rail- 
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Ways, power circuits, telephone systems, 
ete. 

Figs. 1 and 2 show the device and the 
method of applying it. The apparatus 
is composed of a cylindrical chamber, ar- 
ranged with a detachable section. The 
construction is such that the apparatus 
may be fitted over the wire which is to be 
reinsulated. The insulating compound is 


REINSULATOR IN OPERATION. 


introduced into the chamber from the top, 
and the device is held in an upright po- 
sition on the wire by means of a counter- 
weight. After the apparatus is properly 
seated and the insulation poured into the 
receptacle, the device is drawn backward 
and forward from pole to pole along the 
wire, running on guide wheels which are 
located at each end of the device, and the 
wire is given a coat of insulation. The 
device has been brought out by the insu- 
lating varnish department of the Stand- 
ard Varnish Works, New York city. Mr. 
Charles C. Dolph has taken up its in- 
troduction in the East, in connection with 
compounds manufactured for the insula- 
tion of aerial wires and cables. 

pila 
Motor-Driven Buffing Lathes and 

Dry Grinders. 

Complying with a considerable demand 
for an effective electric motor-driven 
buffing lathe and dry grinder, the Bridge- 
port Safety Emery Wheel Company has 
placed on the market a line of apparatus 
utilizing the motors of the Crocker-Wheel- 
er Company, of Ampere, N. J. In con- 
struction the machines have a number of 
points of real merit. Instead of extend- 
ing an ordinary motor spindle and mak- 
ing a base to fit the motor, the emery 
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wheel builder supplies shafts upon which 
the Crocker-Wheeler Company mounts its 
armatures. The shaft is larger and 
stronger than is necessary for an ordinary 
motor-shaft, and is supported by un- 
usually long bearings, to secure rigidity 
against the vibration to which these tools 
are subjected. The design of the motor 
is slightly modified, to make the two a 
harmonious unit in every particular. 

As the work upon which these tools are 
used brings about a great number of finelv 
divided flying particles, a fully enclosed 
motor must be used, making the problem 
of cooling by air a serious one. In this 
instance this difficulty has been overcome 
by having the lower half of the motor 
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can be readily taken off, giving quick and 
easy access to the armature and brushes. 

Ring oil bearings are used on all of 
these machines. A dust-proof collar is 
fitted on the outer end of each box, held 
in place by a key, with two ring nuts to 
compensate for all end-wear and thrust 
of the spindle. All wires and connec- 
tions being inside, a short-circuit through 
outside terminals is obviated. The start- 
ing-box and switch are inside the base, and 
reached by the operator through a door. 
The machines can be used with under- 
neath and overhead wiring, as desired, 
and are complete with starting-box with 
no-voltage release, knife switch and fuses, 
ready to connect line wires. 
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Moror-DRIVEN BUFFING LATHE AND Dry GRINDER. 


open directly into the base casting. The 
air contained in the inside of the base 
is thus added to the quantity that circu- 
lates around the inside of the motor, 
and enables it to run much cooler than 
the ordinary fully enclosed motor of the 
same size and capacity. By this means of 
enclosure, from five to eight times as 
much cooling air is available. The base 
also gives increased surface from which 
to radiate the heat. 

The armature and brush mechanism is 
covered with an end-shield, split horizon- 
tally. The lower half contains the brush- 
holders and wire connections; the upper 
half is attached to the motor-frame by 
cap screws. This upper half of the frame 


The “ Anyun” High-Voltage Oil 
Fuse. 

The Anyun Lamp and Electric Com- 
pany, 80 East Eagle street, Buffalo, N. Y., 
has placed on the market a new type of 
high-voltage oil fuse, which is shown in 
the accompanying illustration. This fuse 
has been subjected to thorough testing, 
which has proved that the oil in the glass 
cylinder is capable of smothering any arc. 
The glass tube is partly filled with a high 
grade of transformer oil, which is poured 
in through one of the air vents, just 
enough oil being poured in to completely 
submerge the fuse wire. When a short- 
circuit occurs, the oil enters the space be- 
tween the two ends of the broken fuse 
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wire. ‘The oil becomes darkened after a 
short-circuit, the discoloration being 
caused by gases, and the oil resuming its 
natural color after standing for some 
time. The rubber discs and washers al- 
low expansion and contraction of the 
glass, and prevent the oil from leaking 
out. The air space between the surface 
of the oil and the upper cap allows the 
oil to rise in the case of a very severe 
short-circuit, and reduces the amount of 
pressure against the glass. The glass, 
however, is very thick and tough. Air 
pipes are provided, allowing the gases 
to escape. The fuse is self-indicating, 
the fuse wire being displayed until a 
short-circuit occurs, which is manifested 
by the discoloration of the oil. 

Another feature of this apparatus is 
the fuse links, which permit of the fuse 
being refilled at the power-house as often 


THe “Anyun” Hi@uH-VoLTaGE OIL FUSE. 


as it blows out, without any further ex- 
pense after the fuse has once been in- 
stalled. 

A number of these fuses have been in- 
stalled on high voltages, and have proven 
satisfactory. One of the tests to which 
this fuse was subjected is mentioned by 
the maker, as follows: a piece of No. 10 
copper was substituted for the ordinary 
fuse wire. ‘The fuse was connected on 
2,200 volts, and the amperes raised until 
the fuse blew. This test was satisfactory, 
in that the fusing point of the No. 10 
copper was about 300 amperes. 

The Anyun Lamp and Electrice Com- 
pany, which is the sole manufacturer of 
these fuses, has placed the exclusive agency 
for Canada with the Hill Electric Switch 
Company, Limited, Montreal, Quebec, 
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The Andrae Underground Distribu- 
tion Boxe 

Julius Andrae & Sons Company, 225 
West Water street, Milwaukee, Wis., has 
placed on the market a new form of under- 
ground distribution box, which is desig- 
nated as the “Andrae O. K.” The par- 
ticular function of this distribution box 
is to afford a contrivance where safe con- 
nections may be made, and, at the same 
time, eliminate the necessity of plumbing 
work in connection with making the out- 
going connections. 

The accompanying illustration shows a 
typical form of the “Andrae O. K.” dis- 
tribution box. The box proper is made 
of cast metal, and the front side has a 
removable cover with brass bolts and screw 
connections, and is provided with a rub- 
ber gasket to keep out the moisture. 

The bottom of the box has two or more 
tapped openings for screw- 
threaded brass nipples engaged 
by the cables, and these brass 
nipples and cables are united 
by soldering joints. In the in- 
terior of the box is placed an 
insulating base of hard rubber, 
and by means of screws this 
insulating base is fastened to 
a ledge projecting from the 
sides and ends of the box. The 


insulating base is provided 
with brass contacts mounted on 
hard rubber ribs, to which 
wires leading from ithe cables 
are attached, being first put 
through small individual open- 
ings, bringing them to the 
front. In this way each con- 
nection is in plain view, and 
the work can be performed 
with rapidity. An insulating 
compound is poured into the Wah 
rear of the box back of Va 
a diaphragm through an open- i 
ing provided on the top. When 
completely filled, this opening is 
closed by a screw plug. Each box 
is provided with two goosenecks, which 
can be attached wherever necessary under 
the front of the box, through which wires 
are brought out to the pole or police or 
fire-boxes, after which the goosenecks are 
filled with compound. Brass nipples can 
be furnished if desired. The box may be 
used for overhead work, as well as under- 
ground construction. 

< 


Increasing the Value of Manufac- 
turing Institutions. 


Within recent years there has been de- 
veloped a business which has for its par- 
ticular work the reorganizing and sys- 
tematizing of various forms of industry, 
so that the cost of production may be 
brought to the lowest possible point and 
the plant made as efficient as possible. 
Papers have been read before engineering 
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societies, dealing at length with the sev- 
eral problems which must be taken up 
with reference to cost-keeping, factory 
management, apprenticeship systems, 
methods of filing business correspondence, 
calculating expenses, estimating and 
profit-sharing. ` 

A very successful firm undertaking 
propositions of this nature is Gunn, 
Richards & Company, production engineers 
and accountants, 30 Pine street, New York 
city. This company has applied its sys- 
tem to a number of large plants, with re- 
markable success. 


A Handsome Advertising Auto- 
mobile. 


Mr. F. F. Proctor, the well-known 
theatrical manager and owner of the Proc- 
tor circuit of theatres, is one of the most 
enterprising advertisers of the present day. 
The latest novelty which Mr. Proctor has 
designed is a white and gold auto, which 
is employed as a promoter of publicity 


UNDERGROUND DisTRIBUTION Box. 


for the four local New York theatres. 
This automobile, which is an electric 
vehicle, was built from Mr. Proctor’s de- 
signs at a cost of $8,500. The driver’s 
seat is built to give the effect of a private 
box in a theatre. The dashboard is a 
gilded rail surmounted by a short curtain 
of red plush. This masks the mechanism 
of the motor. From the arch of the seat 
depend heavy plush hangings, and the 
interior has the antistic effect of the boxes 
in the Fifth Avenue Theatre. The sides 
of the wagon are gilded to reproduce the 
proscenium of the same playhouse, with 
draperies of heavy crimson plush, and be- 
hind the plate glass the stage is set as if 
for a performance. One side shows the 
Brooklyn Bridge and the East river by 
moonlight, with the bridge illuminated by 
miniature incandescent lamps. On the 
left side is shown an Italian garden with 
a sunset effect. Both scenes were painted 
by E. G. Unitt, of the Lyceum Theatre. 
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of an electric lighting and traction system to Darwood & Company, 
a local engineering concern. It is reported that a large portion of 
the equipment will be of American manufacture. 


NEW LONG-DISTANCE TRANSMISSION LINE—A contract 
has been signed for the installation of a transmission line for the 
Shawinigan Falls Water and Power Company. This line will trans- 
mit current from the company’s power station at the falls to Mon- 
treal, a distance of eighty-five miles. The line voltage will be 50,000 
volts, and the line will be constructed along the right of way of the 
Great Northern Railway of Canada. 


PLANS FOR AN ELECTRIC SYSTEM BETWEEN SPRING- 
FIBLD, MO., AND CARTHAGE—Plans are under way at Spring- 
field, Mo., to build an electric railway from Springfield to Carthage 
by the Western Traction Company, of Indianapolis. The line will 
pass through Jefferson City, and along other intermediate points 
of importance. Freight and passenger service will be supplied, and 
this will be supplemented later on with sleepers and buffet cars. 
The total cost of building the road is estimated at $6,700,000. 


CABLE-SHIP BEGINS LAYING NEW AZORES CABLE—The 
German cable-steamship Stephan began on Monday, May 9, to lay a 
new section of deep-sea cable from a point off Coney Island beach 
to Fayal, in the Azores. This will finish up a new system between 
Germany and the United States which was begun last year. The 
distance over the cable route is about 2,300 miles, and another 
German steamer is now on its way to New York with an additional 
cable, there being about 2,100 miles in the hold of the cable-ship 
Stephan. The cable-ship will be kept in touch with the offices of 
the Commercial Cable Company, with which the Deutsch-Atlantisch 
Telegraphen Gesellschaft, the owner of the cable, is associated. The 
new cable will be the second between New York and the Azores, 
and it is practically parallel with the present cable. 


NEW YORK CITY STREET RAILWAY STATISTICS—For the 


year ending February 29. according to the report of the New York 
State Railway Commission, the New York City Railway. Company. 
operating the Metropolitan street railway lines, carried a total of 
397,644,829 passengers for the year. The Interborough company, 
operating the elevated lines, carried 273,133,242 passengers for the 
year. In the borough of Manhattan alone, not including transfers, 
which were 166,000,000, there were 670,000,000 passengers. The 
steam railroads of the United States, in the same period, carried 
568,000,000 passengers. In the borough of Brooklyn, the Brooklyn 
Heights Railroad Company, which is operating the Brooklyn rapid 
transit system, carried 285,725,986 passengers. In the greater city, 
including the boroughs of Manhattan, Brooklyn, Queens and Rich- 
mond, there were carried 1,036,834.773 passengers. 


NEW POWER PLANT ON THE CHATTANOOGA RIVER—The 
bill has been passed in both houses of congress, and been signed 
by the President, granting to the city of Chattanooga, Tenn., the 
privilege of erecting a large power plant for the generation of 
electricity. The city is given four months in which to signify its 
intention of accepting or rejecting the proposition, after which the 
right is granted specifically to C. E. James, J. C. Guild, and asso- 
ciates. It is considered very improbable that the city will take ad- 
vantage of the proposition on account of the large expense attached 
to the work. The work must be constructed under the supervision 
of the United States Engineering Department, and the locks and 
dam must be built at the cost of the party accepting the offer and 
deeded to the United States Government upon completion, together 
with the lands necessary to their successful operation. 


AN EXTENSIVE MERGER IN ROCHESTER. N. Y.—A plan 
has been outlined for the consolidation of the Rochester Gas and 
Electric Company and the Rochester Light and Power Company for 


$6,500,000 common. These companies now own and operate all of 
the gas, electric light and power and street railway franchises and 
properties in the city of Rochester, except about a mile and a half 
of track owned by the Rochester & Suburban company. Under the 
new plan, these will all be brought under the control of the Rochester 
Railway and Light Company. About $1,250,000 in cash will be 
immediately available for the company’s purposes of improvement 
and extension. 


THE TELEPHONE SITUATION IN TENNESSBE—On Monday, 
May 2, the Cumberland Telephone and Telegraph Company was 
ordered into the hands of a receiver by Chancellor Allison. The 
chancellor later amended his decision and stated that for satisfac- 
tory reasons he would decline to appoint a receiver. The Cumber- 
land company haz an authorized capital of $20,000,000, and about 
$12,000,000 is outstanding. In addition to its southern lines, the 
company has circuits radiating into southern Illinois and Indiana. 
The above action grows out of an effort on the part of the state 
at the instance of the Independent Telephone Company, of Columbia, 
Tenn., to declare a forfeiture of the charter of the defendant com- 
pany upon alleged attempts to suppress competition. An order of 
expulsion accompanied the receivership order, but upon the tele- 
phone company’s appeal to the next term of the Supreme Court the 
order of expulsion was vacated. 


AUTOMOBILE NOTES. 


TOUR TO ST. LOUIS—The American Automobile Association 
has prepared a booklet describing the details of the St. Louis tour, 
including schedule of routes, distances, and noon and night stops, 
that is being distributed as rapidly as possible among all the clubs 
and automobile manufacturers in the country. Several entries have 
already been received from officers of the association and the tour- 
ing committee. Harlan W. Whipple, president of the American 
Automobile Association, will go from Boston to St. Louis, while 
Windsor T. White, president of the National Association of Auto- 
mobile Manufacturers, will go through from New York. Augustus 
Post, chairman, and C. H. Gillettes secretary, of the touring com- 
mittee, will go with the New York division also. Nearly all of the 
members of the touring committee are going, and the following 
have already entered to go through to St. Louis: Charles J. Glid- 
den, Boston; Frank X. Mudd, Chicago; H. W. Smith, Syracuse, and 
George S. Waite, Cleveland. The following local committee has 
been named by Mr. Wm. Monypeny, Jr., of Columbus: C. C. Bram- 
well, Springfield, Ohio; C. L. Baumann, Dayton, Ohio; G. D. Neare, 
Cincinnati, Ohio; M. C. Henley, Richmond, Ind.; Gordon Varney, 
Indianapolis, Ind.; John S. Cox, Terre Haute, Ind.; George H. Wil- 
son, Louisville, Ky. Mr. Frank X. Mudd, of Chicago, has appointed 
Mr. L. A. Wood, of St. Paul, Minn., as a member of the Chicago 
committee. Mr. Augustus Post, chairman of the touring committee, 
is making a trip entirely in the interests of the tour. An interest- 
ing communication has been received from St. Louis regarding the 
license situation in that city. Mr. P. J. Clifford, the license col- 
lector, writes that during the stay of the tour in St. Louis all regu- 
lations regarding license will be suspended, so as to cause the vis- 
itors as little inconvenience as possible. The collector says: “We 
expect to offer them the hospitality of the city without let or 
hindrance.” Single visitors coming to the city, not connected with 
the tour, will be obliged to purchase a license plate at a nominal 
cost and also make a deposit of $5, same to be returned on the 
return of the license plate when leaving the city. Progress is being 
made in the matter of route and road information and the com- 
pilation of the route book has already been started. Information 
regarding western routes is now being received and will shortly be 
published as a supplement to the prospectus booklet. It has been 
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decided to keep the former office of the association at 31 West 
Forty-second street, New York city, open, as the office of the touring 
committee, and all of the details of the tour will be handled by the 
chairman and C. H. Gillette, secretary, from that office. 


NEW LAWS FOR REGISTRATION OF AUTOMOBILES IN 
NEW YORK STATE—Governor Odell, on May 3, signed the new 
motor vehicle law, and thirty days are allowed to comply with its 
provisions of registration. If a car has been previously registered 
the registration certificate must be returned to the secretary of state 
at Albany, together with a fee of $1, whereupon that officer will 
issue a registration seal with the old number thereon. This privi- 
lege is not available to owners who are unable to return their old 
certificates. This seal must “at all times be conspicuously displayed 
on the vehicle.” If a car has not previously been registered applica- 
tion must be made to the secretary of state, accompanied with a fee 
of $2, whereupon this officer will issue a registration seal bearing 
the number by which the vehicle will thereafter be known, which 
seal must “at all times be conspicuously displayed on the vehicle.” 
Chauffeurs or operators who are not owners should return to the 
secretary of state the certificate issued under the old law, if that 
is possible, and if not, should file a new application on a blank toa 
be provided by the secretary of state and pay a fee of $1 in case of 
previous registration, and $2 in case the registration is new. The 
secretary of state will issue a chauffeur’s badge, bearing the proper 
number, which must be “worn by such chauffeur pinned to his 
clothing in a conspicuous place” while he is operating a car. Manu- 
facturers and dealers are only required to register each style or 
type of vehicle dealt in by them, and may obtain duplicate seals 
upon payment of fifty cents each. Application blanks for registra; 
tion of both owners and chauffeurs are now being prepared by the 
secretary of state. The number of the vehicle as thus registered 
must be displayed on a plaque on the back of such vehicle as here- 
tofore, numbers “to be in Arabic numerals, black on white ground,” 
not less than three inches in height and each stroke not less than 
half an inch wide, and in addition the letters “N. Y.,” not less than 
one inch in height, black on white ground; this, in addition to affix- 
ing to the vehicle the small registration seal furnished by the secre- 
tary of state. The registered number of the vehicle must also be 
displayed on two front lamps “in separate Arabic numerals not less 
than one inch in height and each stroke to be not less than one- 
quarter of an inch in width.” On sale of a registered vehicle, the 
owner, except a manufacturer or dealer, must within ten days 
return the registration seal to the secretary of state. 


LEGAL NOTE. 


TWO DECISIONS FOR THE THOMSON-HOUSTON ELECTRIC 
COMPANY—On April 27, in the United States Circuit Court for the 
District of Massachusetts, Judge Hale handed down two opinions in 
favor of the Thomson-Houston Electric Company, complainant, 
versus the Ohio Brass Company et al, defendants. The one decision 
which was entitled the “turnbuckle case” and involved the Van 
Depoele patent No. 394,039, finds the “defendants using a device 
which infringes and improves the complainant’s device.” The con- 
clusion is that the patent is valid and that it had been infringed. 
In the other suit entitled the “overhead crossing case,” there were 
involved the Van Depoele patents No. 393,278 and No. 396,313. The 
conclusion in this case, as before, is that the patents are valid and 
had been infringed by the defendants. 


ELECTRIC LIGHTING. 


ALTON, IOWA—A modern lighting plant is to be installed. 


BLAKELY, GA.—The power-house recently installed in this city 
at a cost of between $10,000 and $15,000 has been totally destroyed 
by fire. 


NEW ORLEANS, LA.—The city council has decided against the 
erection of a municipal lighting plant, and awarded a ten-year 
contract to the New Orleans Railways Company, the present con- 
tractor. 


PHILADELPHIA, PA.—The contract for a heat, power and 
electric light plant at the new Municipal Hospital in the thirty- 
third ward has been awarded. The plant will cost $117,700, and 
is to be installed in 150 working days. 


WASHINGTON, D. C.—The Potomac Electric Power Company 
bas notified the district commissioner that it will, in the course 
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of the coming summer, put underground its 73,820 feet of overhead 
electric wires. It is estimated that the change will cost about 
$16,000. e 


HUNTINGTON, IND.—Roanoke is about to make arrangements 
with the Fort Wayne & Southwestern Traction Company, whose 
power-house is in this city, for electrig lighting for streets and busi- 
ness blocks. The company will move a substation now half a 
mile from Roanoke to the city, and will build a substation and 
depot combined. 


HAILEY, IDA.—At a meeting of the stockholders of the Idaho 
Electric Supply Company an entire new set of officers was elected, 
as follows: Leo Cramer, president; Hugh Cramer, vice-president; 
E. Daft, secretary; P. F. Horne, treasurer. It is said that it will 
be the policy of the new management to at once renovate the plant 
by the installation of new machinery, poles, etc., making it up to 
date in every respect. 


PERSONAL MENTION. 


MR. A. V. PHILLIPS, it is reported, has been elected president 
of the Electric Supply and Maintenance Company, Troy, N. Y. 


MR. JOHN BOGART, consulting engineer, removed his offices on 
May 1 from 40 Wall street to 16 and 18 Exchange place, New York 
city. 


MR. W. P. FIELD, who has been connected with the Crocker- 
Wheeler Company’s St. Louis office, is to have charge of the com- 
pany’s new offices in New Orleans, La. 


MR. V. M. BRASCHI, of Mexico City, Mexico, dealer in electrical 
apparatus and supplies, is visiting the United States. Among the 
material which Mr. Braschi handles is the product of the John A. 
Roebling’s Sons Company. 


MR. D. L. BERRY, of Grand Rapids, Mich., has accepted the 
Michigan agency of the Sterling Electric Company, La Fayette, Ind. 
Mr. S. C. Platt, 346 Broadway, New York city, N. Y., is now repre- 
senting the company in all eastern states. 


MR. CLINTON B. KIDDER, who has been connected with the 
Savannah Electric Company, Savannah, Ga., in the capacity of 
manager, has resigned his position, and it is reported that he will 
engage in mining at Bonanza, Yukon Territory. 


MR. R. B. ABBOTT, formerly connected with the John A. Roeb- 
ling’s Sons Company and more recently connected with the Chicago, 
111., office of the National Wire Corporation as sales agent, has lately 
returned to the John A. Roebling’s Sons Company. 


MR. W. H. DOPP, formerly connected with the Stanley Electric 
Manufacturing Company, Pittsfield, Mass., has severed his connec- 
tion with that company to accept the superintendency of the Pope 
Manufacturing Company’s branch factory at Hagerstown, Md. 


MR. J. L. POTTS, managing director of the Toledo Steel Works, 
of Sheffield, England, is yisiting the United States, and making his 
headquarters, while here, with his friend Mr. Henry L. Shippy, 
treasurer of the John A. Roebling’s Sons Company of New York. 


MR. R. L. CHILES, who has had considerable experience in 
railway matters, has been appointed superintendent of the street 
railway lines of the Norfolk, Portsmouth & Newport News Company, 
Portsmouth, Va., to succeed Mr. Randolph Peyton, who recently 
resigned that position. 


MR. T. C. PENINGTON, secretary of the American Street Rail- 
way Association, was married to Miss Ida E. Tomkins recently at 
Chatham, Ontario. After June 1, 1904, Mr. and Mrs. Penington will 
be at home at 4012 Drexel Boulevard, Chicago, Ill. Mr. Penington 
is treasurer of the Chicago City Railway Company. 


PROFESSOR REGINALD A. FESSENDEN has placed & bid 
with the Russian Imperial Government, on behalf of the National 
Signaling Company, for the construction of two wireless telegraph 
stations at Port Arthur and Vladivostock. Professor Fessenden’s 
system has been in use for some time now, and he is sanguine of 
success even over extreme distances. 


MR. F. J. ALVIN, president and general manager of the Ameri- 
can Electrical and Novelty Company, New York city, has returned 
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from a six weeks’ trip, in which he visited Toronto, Ottawa, Mon- 
treal and Quebec, as well as Buffalo, Boston and several other points 
in New England. Mr. Alvin reports a great activity in Canadian 
business and a growing desire for friendly relations with the United 
States. 


MR. H. V. CROLL, who has been in charge of the Salt Lake 
City (Utah) office of the AllisCChalmers Company for several years, 
and who before this connection was representative of the E. P. Allis 
Company, at Spokane, Wash., has been appointed to take charge of 
the Allis-Chalmers office in San Francisco, as the successor of Mr. 
George Ames, who has resigned. Mr. Croll’s San Francisco office is 
at 623 Hayward Building. 


MR. CHARLES L. EDGAR, president of the National Electric 
Light Association, spent two or three days in New York city last 
week, making final arrangements for the convention to be held in 
Boston, May 24 to 27. Twenty-five papers and reports are now in 
type, and it is expected that copies will be distributed to those mem- 
bers who have announced their intention of attending the meeting, 
reaching them before they leave home, and thus enabling the prepara- 
tion of proper discussion. 


MR. IRVING A. TAYLOR, who has for a number of years been 
connected with the electrical industry, both on the manufacturing 
side and as consulting engineer associated with A. B. Herrick, has 
joined the staff of the Engineering Company of America. Mr. Tay- 
lor has had a broad experience in central station work, not only with 
Edison systems, but also with high-tension transmission systems. 
One of his recent tasks was the installation of the 12,000-volt gen- 
erators at the power-house of the Niagara Falls Hydraulic Power 
Company. 


MR. CHARLES H. HODSKINSON, chairman of the committee 
on hotel accommodations for the National Electric Light Association 
convention, Boston, Mass., May 24 to 27, announces that replies have 
been received from all the member companies, stating whether repre- 
sentatives would be in attendance. From these replies it is estimated 
that the representation will be far in excess of that at any previous 
meeting. Systematic arrangements have been made for the reception 
and registering of delegates, and a plan of distributing and looking 
after the papers has been formulated, which promises to make that 
part of the convention routine go very smoothly. 


MR. BION J. ARNOLD has been appointed consulting electricab 
and mechanical engineer for the Illinois Tunnel Company. The 
problem which Mr. Arnold will have to solve is that of planning 
and installing a narrow-gauge electric freight railway in the com- 
pany’s tunnels and arranging connections to the business buildings, 
freight depots, river docks, etc. The object of the company is to 
form a general freight-collecting and distributing business. The 
necessary power stations, type of equipment, signaling and switch- 
ing system, and method of conducting the transportation are inter- 
esting factors of the problem to be solved. 


COLONEL ROBERT C. CLOWRY, president of the Western 
Union Telegraph Company, has been brought into considerable 
prominence recently by reason of the controversy between the police 
department and the telegraph service to alleged poolrooms and other 
gambling institutions. The police commissioner of New York city 
has declared that the Western Union company should cut its wires 
leading to these places upon proper notification. Colonel Clowry’s 
position is, that the company’s service is not illegal, and that it is 
its duty to render telegraph service to persons who demand it. 
In fact, it is firmly fixed by law that it is the legal duty of the 
telegraph company to transmit all messages couched in decent lan- 
guage that are presented to it for transmission; that a public service 
corporation, whether a telegraph company or a railroad company, 
has no right to be a censor of public or private morals, that being 
the function of the public authorities. Colonel Clowry does not 
believe that any fair-minded person will suppose that the Western 
Union Telegraph Company would willingly become parties to any 
criminal undertaking. While the Western Union company can not 
put itself in the attitude of passing upon the morals of the people 
for whom it transmits messages or to whom it leases wires, it is 
quite ready to cooperate with the constituted authorities in their 
efforts to suppress crime, and will go just as far in that direction 
as, under the advice of counsel, it is permitted by law to go. 
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ELECTRICAL SECURITIES. 


During the past week dealings have been slightly more active, 
though this term might give a false impression, owing to the fact 
that the average of transactions has been absurdly small. Price 
changes have been small, and although the bear interests have not 
been very aggressive, there has been an encouraging resistance to 
manipulation looking to lower prices. As the time for the active 
summer work in connection with the presidential campaign draws 
near, more is heard of the possibility of a boom, but the general 
outlook is that things will drift along with very little change. It 
certainly looks as if there would not be any further retrogression, 
except this is brought about with a view to bringing about a re- 
bound in an upward direction. While there is little complaint heard 
of industrial depression, all known statistics show that there is a 
positive decline. Railroad earnings for April show a decrease which 
is placed at between three and five per cent. Bank clearings reflect 
the same decrease in general trade as the transportation earnings. 
The total April clearings for the country were $8,260,000,000, against 
$9,530,000,000 last year. Failures in April were $13,136,688, against 
$11,811,967 in 1903. It is a matter of general congratulation that 
the first week in May has been passed without serious labor com- 
plications. A couple of months ago there were apprehended serious 
strikes and lockouts in various industries. The conservative element 
in the labor union, however, has been able to point out the wisdom 
of leaving well enough alone. This harmonious condition does much 
to increase the confidence of speculators, and will give the general 
tone of trade for the summer months a greatly increased stability. 


ELECIRICAL SECURITIES FOR THE WEEK ENDING MAY 7. 


New York: Closing. 
Brooklyn Rapid Transit...................- 45% 
Consolidated Gas... .. cc cc eee ee eee 208 
General Electric... ......... ccc cee ee ees 158 


Kings County Electric..............c0 cee eee 183 


Manhattan Elevated..............c cc eee eeee 143% 
Metropolitan Street Railway................ 108% 
New York & New Jersey Telephone.......... 143 
Westinghouse Manufacturing Company...... 175 
Boston: Closing. 
American Telephone and Telegraph......... 12615 
Edison Electric Illuminating................ 236 
Massachusetts Hlectric........... cee eee 72 
New England Telephone.................06. 122% 


Western Telephone and Telegraph preferred. 90 


New England Telephone and Telegraph directors have been re- 
elected by a vote of 182,140 shares. 


Philadelphia: Closing. 
Electric Company of America............... 8 
Electric Storage Battery common.......... 56 
Electric Storage Battery preferred.......... 56 
Philadelphia Electric...............0c eee eee 5% 
Union Traction........ssesasssuusssssssseeo 49% 
United Gas Improvement................... 83% 


For the year ending December 31, 1903, the net earnings of the 
United Gas Improvement Company were $4,027,529, and there was 
paid in dividends $2,569,349, leaving a surplus of $1,458,180. The 
business of the electric light and trolley companies in which the 
company is interested increased 11.3 per cent and 5.3 per cent, re- 
spectively, and the gas companies increased their sales 16.6 per cent 
over the year 1902. 


Chicago : Closing. 
Chicago Telephone.............0cc cece veces 112 
Chicago Edison Light..................... 146 
Metropolitan Elevated preferred............ 461, 
National Carbon common.................. 30K, 
National Carbon preferred...............00- 10144 
Union Traction common..................6. 5% 
Union Traction preferred............02--00% 30 


Lake Street Elevated stockholders have adjourned the annual 
meeting to June 7. 
Metropolitan Elevated for April showed a daily average of pas- 
sengers of 121,924, an increase of 4.327. 
The South Side Elevated April daily average of passengers was 
91,500, an increase of 4,147. 
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TELEPHONE AND TELEGRAPH. 


WESTFIELD, MASS.—The local telephone company will build a 
line to Granville this spring. 

CARBONDALE, PA.—Preparations are being made to build a 
telephone line from Galilee to Rutledge. 

KANSAS, ILL.—The Kansas Telephone Company will install a 
400-line lamp-signal magneto-call switchboard. 

BRIDGEPORT, W. VA.—The Belmont Telephone Company will 
construct two additional lines to St. Clairsville. 

DANVILLE, ILL.—The Vermillion County Telephone Company 
has contracted for a new building to cost about $20,000. 


OSWEGO, N. Y.—The Ontario Telephone Company will, it is 
stated, place its wires underground, at an expense of several hundred 
thousand dollars. 


MOLINE, ILL.—The Union Electric Telephone Company has © 


connected up its exchange in Milan with all the country lines to the 
south centering in the village. 


CHAMPAIGN, ILL.—The Home Telephone Company will make 
many improvements to its system this spring, laying considerable 
conduit in the business section. 


CLARION, IOWA—The Clarion & Northwestern Telephone Com- 
pany is making arrangements to place all its wires in the business 
section of the city underground. 


` READING, PA.-—The Pennsylvania Bell Telephone Company will 
erect a telephone line from Hamburg to Virginsville, Dreibelbis, Len- 
hartsville, Klinesville and Kempton. 


CONCORD, N. C.—The town of Mathews, in this county, now has 
a telephone system, and is connected with Charlotte, Concord, Mon- 
roe, Huntersville and Lancaster, S. C. 


WEBSTER CITY, IOWA— The E. H. Martin Telephone Company 
will, it is stated, reorganize with a capital stock of $300,000, retain- 
ing its present headquarters in this city. 


CUMBERLAND, MD.—A new telephone system is being com- 
pleted in Pendleton County, W. Va., which will connect Virginia 
and West Virginia east, north and south. 


ELDON, IOWA—The Eldon Independent Telephone Company, 
with about 250 miles of lines through Wapello, Davis, Jefferson and 
Van Buren counties, has been sold to Clyde A. Mann, of Sioux City. 


KANSAS CITY, MO.—The Western Independent Telephone Com- 
pany, which is allied with the Kansas City Home Telephone Com- 
pany, has opened long-distance connections with Topeka, Abilene, 
Manhattan and Holton, Kan. 


JACKSON, MICH.—The Citizens’ Telephone Company, of Kala- 
mazoo, which is affiliated with the Jackson and Grand Rapids enter- 
prises, is about to expend $80,000 on improvements to the exchange. 
The automatic system is to be employed. 


COEUR D’ALENE, IDA.—The Bell company has about completed 
its extensions in the neighborhood of Rathdrum and Ceur D’Alene, 
and will now take up the work of building a line from Rathdrum to 
Laclede, thus furnishing through connection with Spokane. 


JOHNSTOWN, PA.—The Highland Telephone Company has been 
formed to erect a line in Summerhill and Cambria townships. The 
officers are: president, Lincoln Roberts; vice-president, Lemuel J. 
Hughes; secretary, Daniel W. Jones; treasurer, Robert S. Roberts. 


COLDWATER, MICH.—The Wolverine Telephone Company, of 
Coldwater, has been organized here. Its line wil be connected with 
the Himebaugh line as soon as the local exchange has been installed. 
Local subscribers can get connections in Michigan, Indiana and 
Ohio. 


; ROCK ISLAND, ILL.—The village board of East Moline has 
granted a franchise to the Union Electric Telephone Company. It 
is the intention to connect at East Moline with the lines which form 
a network through the east end of this county and the larger part of 
Whiteside County. 


JACKSONVILLE, FILA.—The Southern Bell Telephone and Tele- 
graph Company is now stringing a direct copper wire between Jack- 
sonville and Fernandina. The line will start from Fernandina and 
run to Callahan; then connect with the main line between Jackson- 
ville and Savannah. 
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SPOKANE, WASH.—The board of county commissioners has 
granted a franchise to the Cheney & Spangle Mutual Telephone Com- 
pany to operate a telephone line from Cheney to Spangle. The off- 
cers of the company, which was recently incorporated, are: presi- 
dent, Mathew Ludwig; secretary, Edward Thompson; treasurer, S. 
Lind. 


GREENFIELD, IND.—The New Palestine Telephone Company 
has completed a line into Shelby County, and contemplates extending 
its system to connect with Cumberland. Arrangements have also 
been made whereby subscribers have connection through the Car- 
roliton company and the Fountaintown company, with Greenfield, 
Shelbyville, Carthage, Morristown and other places. 


SAN BERNARDINO, CAL.—The Home Telephone Company has 
been granted a franchise in the city of Colton. Under the terms of 
the franchise the town is to receive two per cent of the gross 
proceeds after the company has been in operation for five years, 
and the company must expend $1,000 within six months and $1,000 
monthly thereafter until $5,000 has been put into the system. 


WEST POINT, GA.—The West Point & Chipley long-distance 
telephone line has been completed, and another new company, to be 
known as the West Point & Chipley line, has been organized. Mr. 
W. N. Maddox is chairman and W. Trox Bankston, secretary of the 
same. Work has commenced on the system, which will give con- 
nection with 150 farmers in the territory tributary to West Point. 


GRAND RAPIDS, MICH.—The newly elected boards of the Dor- 
sett Underground Telephone Company, the Michigan Telegraph Com- 
pany and the American District Telegraph Company have elected 
the following officers: Truman H. Newberry, Detroit, president; 
Dudley E. Waters, Grand Rapids, vice-president, and Walter Mizner, 
Detroit, secretary-treasurer. These companies are operating in con- 
nection with the Michigan State Telephone Company. 


EUGEND, ORE.—The Crow Telephone Company has filed arti- 
cles of incorporation with the county clerk. The incorporators are 
Charles Hadley, Herman Bjerke, Joseph Hooker and William 
Mathers. The principal office and place of business is Crow, Lane 
County, and the capital stock is $1,000. This company will co- ` 
operate with the Llewellyn Telephone Company, recently organized, 
in constructing a line from Eugene to Crow and Elmira. 


BUFFALO, N. Y.—It is said that the Warner Telephone Com- 
pany, recently organized in Gowanda with a capital stock of $50,000, 
will, in the near future, install an up-to-date telephone exchange, 
which will connect with the long-distance toll lines of the Inter- 
Ocean Telephone and Telegraph Company for long-distance service; 
and that it will also build local lines from Gowanda to South Dayton, 
Silver Creek, North Collins, Cattaraugus, Springville and Arcade. 


PALMYRA, N. Y.—Arrangements are being made by the Empire 
State Telephone Company to connect all subscribers with Macedon, 
Macedon Center, Lincoln, West Walworth, Walworth, Walworth Sta- 
tion, East Palmyra, Port Gibson and all rural lines within a radius 
of five miles, direct on the Palmyra switchboard. Additional switch- 
board facilities are being provided for to accommodate 600 sub- 
scribers, and the service will be continuous twenty-four hours a day, 
Sunday included. 


AUSTIN, TEX.—The stockholders of the Texas Telegraph and 
Telephone Company held their annual meeting recently. The same 
board of directors was reelected with one exception, D. T. Cobb, of 
San Antonio, being elected to succeed E. W. Cave, of Houston, d& 
ceased. At the meeting of the directors the following officers were 
elected: C. C. Gibbs, of San Antonio, president; W. R. Hamby, of 
Austin, vice-president; E. B. Clyde, of Llano, superintendent. It 
was announced at the meeting that the company would rebuild the 
Burnet exchange and make it up to date. 


MACON, GA.—The connection of the Commercial Telephone Com- 
pany, of Atlanta, with the system of its successor, the Georgia divi- 
sion of the Gainsboro Long-Distance Telephone Company, of Carroll- 
ton, has been completed by the opening of the line between Turin 
and Senoia, the termini of the two systems. The acquisition of the 
Atlanta company gives the present Carrollton office control of about 
six hundred miles of wire in over seventeen counties, more than & 
dozen exchanges, and nearly seventy-five stations. The system 
reaches from Jackson, on the south, to Cedartown, on the north, and 
covers a belt thirty to forty miles wide, extending into Alabama. 
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ELECTRIC RAILWAYS. 


MARIETTA, W. VA.—The Marietta council has adopted the ordi- 
nance granting a twenty-five-year franchise to the Parkersburg, Mari- 
etta & Interurban Railroad Company. 


DES MOINES, IOWA—The Des Moines Interurban Railway Com- 
pany has practically perfected plans to build an interurban line 
between Perry and Des Moines, which it hopes to complete this year. 


DUBUQUE, IOWA—tThe directors of the Union Street Railway 
Company have awarded the contract for track construction work to 
the L. E. Myers Construction Company. The amount of the contract 
is said to be about $200,000. 


HARTFORD, CT.—The contracts for the construction of thirty- 
nine miles of the proposed through trolley line between Hartford 
and Worcester have heen awarded, and the present expectation is 
that the work will be undertaken about July. 


NEW CASTLE, PA.—-Business men here and at New Wilmington 
and Pulaski are considering a trolley line to connect the three places. 
Among them are H. B. Getty, J. M. Houston and Robert J. Totten. 
The line would cost in the neighborhood of $125,000. 


ANAHEIM, CAL.—It is reported that as soon as the Pacific Elec- 
tric Company completes its line from Long Beach to Newport Beach 
the road will be continued from the latter place to Santa Ana, and 
from Santa Ana, by way of Anaheim and Fullerton, to Whittier. 


ROCKFORD, ILL.—Work has been started on the electric road 
which is to run south from Zion City to Waukegan, the right of way 
for which was recently acquired for $105,000. A $10,000 depot will 
be erected in Zion City, and on one of the principal streets a subway 
is to be built. 


EASTON, PA.—The Souderton, Skippack & Fairview Electric 
Railway Company has commenced work near Fairview village. The 
line to be built will be seventeen miles long, and will run from the 
Schuylkill Valley system across country to the Lehigh Valley Trac- 
tion Company’s road. 


LYNCHBURG, VA.—The survey of the line for the proposed 
electric railroad from Roanoke to Craig has been completed. The 
road will be thirty miles in length, and will open up a rich mineral 
section. The company will be able to secure 2,000 horse-power from 
John’s creek by building a dam only twenty feet in height. 


HARRISBURG, PA.—lIt is understood that the Valley Traction 
Company, which owns or controls all the trolley lines on the Cum- 
berland side of the river, has purchased a controlling interest in the 
stock of the Chambersburg & Harrisburg Turnpike, which will give 
the company a clear right of way when it is ready to extend its lines. 


ALLENTOWN, PA.—The Mauch Chunk, Lehighton & Slatington 
Street Railway Company, now in a receiver’s hands, has been sold 
at public sale: under foreclosure proceedings brought by the West 
End Trust Company, of Philadelphia, for $150,000, to Thomas Keck, 
of Orange, N. J.; J. M. Dreisback, of Mauch Chunk, and Sol H. C. 
Trexler, of Allentown, a committee representing the bondholders. 


TOPEKA, KAN.—The Kansas City, Olathe, Lawrence & Topeka 
Railway, to build a line between Topeka and Kansas City, has been 
incorporated with a capital of $1,000,000. The incorporators are 
William B. Strang and James King Duffy, of New York; Alexander 
Monroe and John N. Roberts, of Lawrence, Kan., and Eben Baldwin, 
of Lake View, Kan. 


WASHINGTON, PA.—The Washington & Canonsburg Railway 
Company, owned by Pittsburg capitalists, and which is now operat- 
ing between here and Canonsburg, is taking steps to extend its lines. 
It is planned to connect the local line with the one now operating 
from Pittsburg to Mt. Lebanon. The road is to go by way of Thomp- 
sonville or McMurray, and is expected to provide a link in a direct 
line from Washington to Pittsburg. 


ROCHESTER, N. Y.—At the annual meeting of the stockholders 
of the Albion Electric Railway Company it was announced that work 
on the road would be commenced at once. The line is to run from 
Rochester to Lockport, paralleling the tracks of the New York Cen- 
tral & Hudson River Railroad. The following officers were chosen 
for the ensuing year: president, Charles B. Hill, of Buffalo; secre- 
tary and treasurer, Frederick B. Griffith, Jr., of Buffalo. 


KANSAS CITY, MO.—A charter has been issued to the Kansas 
City & Topeka Railway Company with a capital stock of $2,500,000. 
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The company purposes building an electric line between Kansas City 
and Lawrence. The road will enter Kansas City over the Kansas 
City & Olathe line, and will traverse the counties of Wyandotte, 
Douglas, Johnson and Shawnee. James Van Osdel, general attorney 
of the Indiana Union Traction Company, is one of the directors of 
the new company. 


ALBANY, N. Y.—The Keeseville, Ausable Chasm & Lake Cham- 
plain company has completed its plans for changing its line into a 
third-rail electric railroad. The road extends from Port Kent, Essex 
County, N. Y., to Keeseville, six miles, and is used chiefly to supply 
freight facilities for pulp and paper mills along the’ Ausable river. 
Connection is made with the Delaware & Hudson and with the Lake 
Champlain steamers. It is stated that the work of changing the line 
will be begun at once. 


COLUMBUS, OHIO—The Union Traction Company, of Columbus, 
has amended its charter so as to increase its capital stock from 
$10,000 to $700,000 and to permit it to operate electric lines from 
Cincinnati to Toledo, Columbus and Zanesville, and in Hamilton, 
Warren, Montgomery, Greene, Clarke, Champaign, Logan, Hardin, 
Hancock, Lucas, Madison, Franklin, Licking, Muskingum, Coshocton, 
Tuscarawas, Starke, Summit and Cuyahoga counties. A. B. Apple 
yard is president and C. P. Craney secretary of the company. 


ST. CHARLES, MO.—Surveys for the route of the Missouri Cen- 
tral electric line to be built between St. Louis and Kansas City have 
been completed from Kansas City to the Missouri river, four miles 
south of St. Charles, where it is proposed to build a $600,000 bridge. 
The route will, it is stated, be twenty-two miles shorter than any 
other road between St. Louis and Kansas City, and will not parallel 
any of the others more than a mile. The route passes through Hig- 
ginsville, Marshall, Glasgow, Fayette, Columbia, Fulton and Troy. 


LONG ISLAND CITY, N. Y.—The electrical committee of the 
Long Island Railroad Company has passed resolutions directing the 
purchase of material for two substations, one at Hammels and the 
other at Woodhaven. This is the beginning of the plans for the 
electrification of the entire route between Long Island City and Far 
Rockaway. Work is being pushed as rapidly as possible on the 
power-house at Long Island City, and the three sections to be used 
for the Rockaway Beach system and Atlantic Avenue are to be com- 
pleted by January 1 next. 


BOSTON, MASS.—Articles of incorporation have been prepared 
for the organization of a new railroad company, to be called the 
Beverly & Haverhill Street Railroad. Prominent citizens of Beverly, 
Newburyport and Boston are the principal stockholders. The com- 
pany proposes to incorporate for $20,000 and will apply for a fran- 
chise in Beverly. The board of directors includes Joshua Hale, Al- 
bert W. Rantoul and John B. Blood, of Newburyport; Clifford B. 
Bray, Albert C. Lunt, John H. Moore and Louis L. Dodge, of Beverly. 
The company will ask for a location through Ryal Side and claims 
to have a connecting link with Haverhill. 


SALIDA, COL.—The Chaffee Electric Line Power and Railway 
Company, which has filed articles of incorporation with the secre- 
tary of state, is empowered to furnish electric power and construct 
street railway lines in Salida and the suburbs, and also to Buena 
Vista, Turret and Poncha Hot Springs. The water of the Arkansas 
river will be utilized, and the power is said to be abundant for the 
purpose. All preliminary surveys have been completed, and the 
work of installing the machinery will begin at an early date. The 
company is capitalized at $500,000, and it is stated that the necessary 
money for prosecuting the work is now in hand. 


CHESTER, PA.—The New Castle & Delaware City branch of the 
Wilmington, New Castle & Southern Electric Railway Company, be 
tween Wilmington and Delaware City, has been opened. The line 
had been closed since June, 1903, on account of the washing out of 
the tracks, through the breaking of the bank along the Delaware 
river. The trolley company has completed the fortification of about 
2,000 feet of track by means of sheath piling and corduroy frame- 
work, and has raised the track bed about four feet above the high- 
water mark. The right of way for a trolley line from Middletown 
to Smyrna has been secured by the Middletown & Odessa Company, 
whose line is to be extended to take in the new route. It will con- 
nect at Odessa with the Wilmington, New Castle & Southern Rail- 
way, which is building an extension from Delaware City. When 
completed it will give a line forty miles in length. 
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INDUSTRIAL ITEMS. 


THE WESTERN THLEPHONE MANUFACTURING COMPANY, 
Chicago, Ill., has reprinted and is issuing to any one interested the 
decision in the self-restoring drop case, with its history and its con- 
sequences. 


THE BLECTRIC APPLIANCE COMPANY, Chicago, Ill, is a 
strong advocate of contract purchases of lamps. The company has 
just closed contracts with two of the largest consumers in the West 
for “Packard” lamps. 


J. G. POMEROY, western sales manager of the Adams Bagnall 
Electric Company, will be located on the second floor of the Ply- 
mouth Building, 303-305 Dearborn street, Chicago, Ill. Mr. Pomeroy 
moved on May 1 from 309 Dearborn street, Chicago. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., in bulletin No. 139 describes the “S. K. C.” high- 
voltage oil switches. The bulletin is illustrated with oil switches 
of 15,000 volts, 60,000 volts, 6,600 volts and 3,500 volts. 


W. F. WARNER, Muncie, Ind., manufacturer of the Warner arc 
lamp, has recently booked an order from the Harrisburg Light, Heat 
and Power Company, of Harrisburg, Pa., for 1,000 lamps. The 
Warner factory is running over-time to keep up with its orders. 


THE NEWTON MACHINE TOOL WORKS, Philadelphia, Pa., 
in catalogue No 38 describes a line of Newton slotting machines. 
Dimensions and capacities of a great variety of apparatus are given, 
and there are also several illustrations showing slotters with both 
gearing and belt drive with electric motors. 


THE FAHNESTOCK TRANSMITTER COMPANY has removed 
‘ts office and factory to 132 Havemeyer street, Brooklyn, N. Y., near 
the entrance of the new Williamsburg bridge. The company’s tele 
phone number is now 3250 Williamsburg. The Fahnestock Trans- 
mitter Company has been located at 74 Cortlandt street, New York 
city. 


THE ALLIS-CHALMERS-BULLOCK, LIMITED, is the name of 
the new organization which will conduct the Canadian business of 
the Allis-Chalmers Company, which recently acquired the Bullock 
Electric Manufacturing Company, Cincinnati, Ohio. The works 
and offices of this important new Canadian company are in Mon- 
treal, Canada. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is mailing 
to the trade catalogue and price list No. 21, in which are listed 
telephones and construction material. This is an attractive book, 
and contains the latest goods and prices which are of interest to 
the telephone trade. Any company which has not received a copy 
of this book will be favored with one by writing to the company. 


THE DUNCAN ELECTRIC MANUFACTURING COMPANY, La 
Fayette, Ind., will be pleased to send a copy of its latest bulletin, 
describing the Duncan integrating wattmeter for direct currents. 
This bulletin, in addition to describing the wattmeter in detail and 
giving price lists and other information, contains a number of half- 
tone illustrations showing the various functions of the instrument. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., manufacturer 
of the well-known “P-K” specialties, is placing on the market a new 
attachment plug, which is designated as the “P-K Pushin.” The 
company will be pleased to send a free sample of this attachment 
plug on request. It is made fast without any forward or backward 
twisting of the cord, and will, doubtless, meet with an extremely 
popular demand. 


MR. LEROY W. STANTON, consulting and constructing tele- 
phone engineer. 411 Electric Building, Cleveland, Ohio, is distribut- 
ing a bulletin containing considerable information with regard to 
the open-wireless or all-cable telephone system of distribution. This 
bulletin gives a number of views of different telephone installations 
which Mr. Stanton has made, and contains also a large number of 
testimonials from prominent exchange operators. 


DODGE & DAY, modernizing engineers, Nicetown, Pa., describe 
in their bulletin No. 144 the character of their “Betterment Reports” 
and why they are fitted for this work. The bulletin also contains 
other interesting information. They are also distributing a bulletin 
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containing a reprint of a paper by Charles Day on “The Require- 
ments of Machine Tool Operation, with Special Reference to the 
Motor Drive.” These bulletins will be sent on request. 


CHARLES WARNER COMPANY, Wilmington, Del., is distribut- 
ing a new bulletin describing the applications of “Nazareth” Portland 
cement. The works of the Nazareth Cement Company, for which 
the Warner company is the sole agent, are located at Nazareth, 
Northampton County, Pa. These works have been established since 
1898. The bulletin gives the location of a number of plants, in the 
construction of which “Nazareth” Portland cement has been used. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
has issued an illuminated index map of the World’s Fair grounds 
and the Pike. This index is remarkably complete, and is put up in 
convenient size—eight by twelve inches, folding into a neat envelope. 
The map shows the location of every building and every feature on 
the grounds, and the index enables one to find instantly the location 
sought. A copy will be given free to any one who applies for it, 
either personally or by mail. 


THE AMERICAN STEEL AND WIRE COMPANY, Chicago and 
New York, has issued a new catalogue descriptive of its wire rope 
and fittings. This company manufactures wire rope of every de- 
scription. In addition to the illustrations and quotations on wire 
rope of various dimensions and for various classes of service, there 
is a great deal of interesting matter in the form of directions for. 
splicing rope and miscellaneous wire tables. The company also 
manufactures every required form of wire rope fittings in the shape 
of hooks and thimbles, etc. 


ROSSITER, MacGOVERN & COMPANY, 17 Battery place, New 
York city, dealer in electrical and steam machinery, and engineer 
and contractor, in its bulletin dated May 1, 1904, gives a long list 
of apparatus which it has ready for immediate installation. This 
list comprises sixty-eight pages, and includes generators, both for 
direct and alternating current, motor-generator sets, arc lamps, 
transformers, gas and gasoline engines, steam engines, boilers, 
pumps, feed-water heaters, water-tube boilers, condensers, railway 
motors and car equipments, controllers and cars of various types 
for city and interurban service. 


JAMES LEFFEL & COMPANY, Springfield, Ohio, has issued a 
new catalogue descriptive of its engines and boilers. This book will 
be of great interest to all users of power machinery. The book 
takes up in detail the manufacture of Leffel engines and boilers, 
and gives the argument upon which superiority is claimed. The 
book is printed on heavy enameled paper, has numerous full-page 
and many smaller illustrations, and is replete with detailed informa- 
tion about engines and boilers, making it of value to those using or 
contemplating using an engine or a boiler. This book will be mailed 
free to prospective buyers by stating their wants and addressing the 
company. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., in conjunction with the McRoy Clay Works, has a joint 
exhibit in section 3, immediately adjoining the northwest entrance 
of the Electricity Building, at the St. Louis World’s Fair. The 
exhibit shows a cross-section of an actual conduit system of seventy- 
two ducts, with a manhole at either end, one manhole being built 
with a cover; the other being open. A trench seven feet deep and 
five feet wide extends the entire length of this conduit, enabling 
close inspection of the method of laying conduits, including the 
wrapping, concrete base and top, and the general construction of 
the manholes, showing hangers, pipes to poles, etc. At one end in 
the manhole is shown a capstan rigged up for drawing in cables, 
and connected to a cable which is mounted on a reel at the other 
manhole, the cable being drawn through the ducts, and part of the 
ducts split so as to show the method of fastening the cables to the 
rope. From the manholes cables go to distributing poles, showing 
the method of distributing to aerial cables for telephone, electric 
light and street railway work, with various terminals used to pro- 
tect the ends of the cable in such work. The McRoy Clay Works 
shows piles of clay as it is dug from the ground, and the various 
processes through which the material goes to produce the finished 
duct. The Standard company shows samples, in handsome cases, 
of all the various cables and appliances made by it. An examination 
of this system will show in complete detail the method of installing 
conduits and drawing cables into the completed systems. 
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RAILWAY TESTS AT ST. LOUIS. 

The plans laid out by the commission which has been ap- 
pointed to conduct teste on railway motors at St. Louis indicate 
that this work will be carried out in a very thorough manner. 
Not only is it purposed to test the motors completely on the 
cars, in order to determine the actual performance and the 
heating under service conditions, but tests of acceleration and 
braking teste are also included in the programme. An important 
part of the work, which will follow the motor tests, will be 
the determination of track resistance and air resistance, for 
which purpose an excellent strip of track eight miles in length 
has been offered the commission. These tests should add very 


considerably to our information on railway work, and it will be 
interesting to note, in thia connection, how closely the actual 
results compare with those given by the methods proposed for 
predetermining motor performances. 

FUEL ECONOMY. 

Economy in fuel consumption is of the first importance to 
us, as affecting the cost of central station operation, since at 
this time we are rather indifferent to the enormous drains being 
made upon our coal resources. In England the latter reason 
is beginning to have much weight, and the time has come when 
it is being considered there whether the exportation of this 
resource should not be prohibited. It is therefore somewhat 
startling to find an English authority charging the coal con- 
sumers of his country with wasting one-fifth of the fuel which 
tney burn. Ata meeting of the Liverpool Engineering Society, 
Mr. John B. C. Kershaw read a paper entitled “Fuel Economy 
from the Chemical Point of View,” in which the author’s opin- 
iong are supported by figures, and in which he points out a 
method fur reducing this loss. An abstract of his instructive 
paper is given on another page of this issue. 

Solving a Chemical Problem Mechanically. 

The mechanical engineer has attacked the problem in a me- 
chanical way. He has improved the reciprocating steam engine 
until the limit seems to have been reached, and he is now de- 
veloping the steam turbine, in expectancy of effecting still fur- 
ther economy in steam consumption. Passing back from the 
steam engine to the boiler, he has exercised much ingenuity and 
skill in producing a machine mechanically nearly perfect, and 
he has fitted this with appliances which reduce the attendance 
required to a minimum. ‘This work, upon which so much time 
and money and skill have been expended, has been carried out 
by the mechanical engineer. Mr. Kershaw holds that the prob- 
lem of burning fuel is a chemical one, and, for its proper solu- 
tion, the knowledge of the chemist is needed. When fuel is 
burned on a grate, the end sought is to transfer to the water 
in the boiler the greatest possible number of heat units set 
free in the furnace. This requires that the combustion be com- 
plete, and also that the least amount of air above that necessary 
for combustion be admitted. Under these conditions, not only 
is the total available heat of the fuel set free, but a hotter fire 
is secured, and, under a properly arranged boiler, it becomes 
possible to transfer to the water the greatest amount of heat. 
The only way to tell when this problem has been solved is by 
frequent chemical analysis of the fuel and of the gases in the 
chimney. 

Indifference to Quality of Fuel. 

Another point made by Mr. Kershaw is the indifference 

paid by coal consumers to the quality of the fuel which is sup- 
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plied to them. If the amount of coal required is large, an analy- 
sis may be made before placing the order; but, this having been 
done, comparatively seldom is the delivery watched in order that 
any change in the quality may be detected and allowance made 
therefor. Although the coal user buys coal, what he wants 
are heat units. The price he pays for his fuel should be regu- 
lated by its thermal value. The importance of this is well 
recognized to-day by central station engineers, but in far the 
greater number of cases, little attention is paid to the quality 
of the fuel. 


how important it is to watch their coal and to inspect it properly 


Perhaps if the engineers of these stations realized 


—just as they do all other supplies—they would give the matter 
more thought. The only true inspection is a thermal or chemi- 
cal one. 


Consult a Chemist on Chemical Problems. 

It would be well if mechanical, and electrical engineers as 
well, appreciated more fully the assistance which frequently 
could be given them by a chemist. As a rule, the training of 
the engineer includes but little chemistry, ‘but this should be 
enough to teach him to go to a chemist when he wants chemical 
information. The chemist can not only save his fee many times 
over in a year in watching the coal supply, but he can assist 
in many other ways. We recall one company which not only 
buys its coal on specifications, but which contracts for prac- 
tically all of ite material in the same way. It dictates the com- 
position of its anti-friction metals. When it buys oil, it is pay- 
All its 
paints are made up under the supervision of its consulting 


ing for lubricating material, and not for a name. 


chemist. There are, doubtless, many other large companies 
which do practically the same thing, and it would pay almost 
every central station engineer to get the advice of a chemist 
on matters appertaining to chemistry. The more an art ad- 
vances, the more need is there of specialists to carry it still 
further; but, at the same time, more opportunities occur for 
improvement along lines with which these specialists are un- 
familiar. Mechanical and electrical engineers appreciate how 
necessary it is for them to work in harmony; but, unfortunately, 
they do not seek the aid of the chemist as freely as could be 
desired. 
THE HIDDEN CORRESPONDENT. 

An interesting phase of the excellent service rendered by 
wireless telegraphy in reporting the military and naval opera- 
tions of the war in the far east is indicated in the report pub- 
lished in the New York Times on the morning of May 16. It 
will be remembered that the London Times has equipped a 
land station and a vessel with the De Forest system. The report 
to which we refer, after explaining why the service had been 
interrupted, to some extent, for several days, due to the wishes 
of the Japancse commanders and to a storm, gocs on to say: “at 
present, however, it is inadvisable to disclose our position.” 
The reason for this secrecy is not given, but this does not de- 
tract from the interest with which we may read the despatches, 
knowing that they come from a reliable source, giving as ac- 
curately as possible the latest news, although we can only specu- 
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late regarding the location of the correspondent. It is not even 
necessary for those who receive his messages to know where he is. 
He merely throws his report upon the air, as it were, knowing 


that the receiving station will catch it. 


A BREAKDOWN TEST OF THE NERNST LAMP. 

An interesting test of the Nernst lamp was made recently 
by the Philadelphia Electric Company, the object being to de- 
termine how satisfactory this lamp would be on circuits, the 
A fuller 
acount of this test will be found on another page of this issue. 


voltage of which is subject to considerable variation. 


It shows that the lamp did not break down until the voltage 
was increased twenty-five per cent above normal. With voltages 
above this, the ballast broke, due to its-high temperature. A 
comparison of the luminosities of the Nernst lamp and the in- 
candescent lamp, under these conditions, is favorable to the 
former. Jt is much more constant as it has a voltage candle- 
power characteristic which bends very rapidly after passing 
through the normal voltage. The voltage efficiency characteris- 
tic is even more remarkable, this being, for all practical pur- 
poses, a horizontal line from normal voltage to fifteen per cent 
It is interesting to note also that, at a voltage 


below the normal, the Nernst lamp still has the advantage of 


above normal. 


the incandescent lamp so far as variations in candle-power and 
efficiency are concerned. This excellent regulation of the Nernst 
lamp is due to the iron wire ballast invented by Mr. Henry 
Noel Potter, the variations in the voltage being taken up prin- 
cipally in this device. 

LAMP RENEWALS. 

Our esteemed contemporary, the New York Evening Post, 
has discovered a reason which, it believes, explains why electric 
lighting companies are sometimes so exceedingly kind to their 
customers as to give them new incandescent lamps, without 
charge, in exchange for those burned out. The following is its 
explanation: “the lamps supplied by the companies are invariably 
‘renewed’ lamps—that is to say, old lamps made new by a deli- 
cate but not expensive process; and ‘renewed’ lampe burn more 
current—much more.” The result, of course, is, according to 
tais explanation, that the consumer’s bill is larger when he 
secures his lamps from the hghting company. 

The opinion which we have held for some time, and which 
heretofore we have never doubted, is that the electric lighting 
companies are in a competing business, and it is to their inter- 
est to furnish the best light possible. An incandescent lamp 
has a useful life of five or six hundred hours. It will generally 
burn much longer than this, but the light which it gives is 
less than that of a new lamp, and the energy consumed is rela- 
tively more as compared with the decreased amount of light. 
It would, therefore, seem to be to the interest of the lighting 
companies to have such lamps thrown away and replaced with 
new; and as an incandescent lamn is an inexpensive affair— 
costing about fifteen cents—companics often feel that they can 
well afford this expense, since this helps to maintain a good 


service. ° 
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THE PROBLEMS OF IMPROVING ELEC- 
TRIC LAMPS. 


BY HENRY NOEL POTTER. 


There are six prominent systems of 
electric lighting, each of which can be 
further improved if certain problems can 
be solved. These systeme are: 

The carbon are. 

The carbon incandescent. 

The flame are (Bremer). 

The enclosed vapor lamp with con- 
tinuous ionization (Cooper Hewitt). 

The vacuum tube lamp with intermit- 
tent ionization (McFarland Moore). 

The electrolytic lamp (Nernst). 

Each one of these systems has its strik- 
ing advantages and any material improve- 
ment in any one, particularly of the last 
four named systems, which may be termed 
the radical element, would certainly shift 
the balance of trade and affect all the 
others, including the conservative forces 
comprising the first two systems. 

It is thus of interest to review these 
systems and study their problems with an 
eye to the probability of immediate prog- 
ress. 

Let us take up the radical systems first, 
and begin with the flame are. This sys- 
tem proposes to substitute for the rela- 
tively weak luminosity of carbon vapor 
the relatively stronger ones of certain 
metallic salts, particularly those of calci- 
um. ‘This is accomplished by impregnat- 
ing the carbon electrodes with calcium 
salts and such fluxes as are necessary to 
produce calcium compounds of low enough 
melting point to drip off the carbons and 
thus prevent gradual incrustation by slag. 
The presence of such metallic vapors in 
the are lowers its resistance so that a 
much longer arc can be maintained. This 
long are is tenacious, so to speak, and 
can be blown out into a fan by a trans- 
verse magnetic field. This is an advan- 
tage for several reasons, as it brings the 
arc out from between the electrodes and 
makes it more effective optically and it 
blows ‘the arc down while the heat carries 


the opaque vapors upward and away from 


the path of the effective light rays. 

The problems are to secure a longer life 
and steadier burning of the carbon, to- 
gether with a more certain carbon feed, 
without danger of extinguishing the 
lamp, and without “pumping” and noise. 

It is also a problem to secure a whiter 
light by use of mixtures of salts of sev- 
eral metals, and also to so choose the 
impregnation salts as to substitute sub- 
limation for the more usual melting and 
boiling of the vapor-producing ingredi- 
ents. This latter is most important, as 
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the boiling of a liquid can hardly be ex- 
pected to proceed with perfect evenness, 
especially if it is simultaneously the cath- 
ode of a vapor conductor carrying a high- 
current density. 

These problems have been attacked 
more actively in Germany than in Ameri- 
ca, perhaps owing to differences in the 
patent systems of the two countries. 

The difficulties with the flame arc serve 
to emphasize the remarkable qualifications 
of carbon as an electrode material, in 
that it is not only extremely refractory 
but that it does not melt, but enters the 
gaseous phase directly from the solid 
phase; its oxides are gases at ordinary 
temperatures and are both transparent 
and colorless. 

The nearest chemical analogon of car- 
bon is silicon. Let us see how this com- 
pares. It is not very refractory, melts 
at about fourteen hundred degrees centi- 
grade, its oxide is more refractory than 
silicon itself, and its specific resistance 
is many times that of carbon. 

Many other elements might be passed 
in review, and the final judgment. be that 
to surpass carbon in any useful quality 
is to sacrifice all its other good qualities 
and break with all the fundamentals of 
are lamp design. — 

As a rule when an effect results largely 
from the presence of one unique factor 
or quality, it will be found impossible to 
realize in practice the full force of this 
factor, and every compromise made to 
exigencies of practice will be at the ex- 
pense of this quality. 

In the flame arc this quality is the 
great luminous efficiency of certain in- 
candescent vapors. This is the factor 
which can stand the greatest reduction 
without sacrificing the system. 

I look therefore for a tiame are con- 
struction, involving features which would 
be useless or fatal to the carbon are, 
but which will give to the flame arc a 
reasonable life, with certainty of opera- 
tion at a reduced efficiency, but still great 
enough to exceed the carbon are in candles 
per watt. 

The next type to consider is the en- 
closed vapor lamp in which the vapor is 
ionized to start the flow of current, which 
then continues to flow and maintains the 
vapor conductivity. The representative 
of this system is the Cooper Hewitt lamp, 
in which the peculiarities of vapor con- 
ductivity are taken advantage of in the 
lamp design to secure an inherent regu- 
lation when operated under commercial 
conditions. 

This system is without doubt, in theory, 
the moet perfect solution of the problem 
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of transformation of electrical into light 
energy yet proposed. It embodies most 
promise for the future, but like many 
other things it is fettered with practical 
restrictions in the present. This is at 
lcast fortunate for several of the other 
systems. 

The only transparent materials which 
can be worked into containing-vessels are 
the various glasses, and these are none 
of them very refractory and all more or 
less attacked by many of the vapors which 
would seem otherwise promising as lumi- 
nous conductors. The exception is mer- 
eury vapor, and therefore we must put up 
with its spectrum, which is fortunately 
much better than that of many other 
metals, and is admirably adapted to 
photographie uses, and is not pathologic- 
ally irritating to the eyes, nor particular- 
ly disagreeable to the masculine world. 

Accepting the color as probably un- 
changeable for the immediate future, 
there are a large number of subordinate 
problems regarding the best sort of glass, 
the best material of which to make elec- 
trodes and the many problems of dimen- 
sions and arrangement of parts. 

It is interesting to note that one Cooper 
Hewitt type is locally started by tipping 
the lamp, instead of merely turning the 
inevitable switch. The switch has be- 
come a fetish alone to be conjured when 
electrical effects are desired, and I wel- 
come this reformation from the idolatry 
of “push the button,” and recommend it 
to the serious attention of the wizards of 
the Nernst lamp, to which we shall pre- 
sently devote our attention. 

The next type is that in which a per- 
manent gas under reduced pressure is 
transiently ionized by a high-potential 
stress, thereby becoming a luminous con- 
ductor, and allowing a discharge which 
relieves the stress, whereupon the ioniza- 
tion ceases and must be reestablished with 
such rapidity that the eye does not ob- 
serve the interval. The first lamps of 
this type were Geissler tubes and the 
technical development within the tube, so 
to speak, seems to be to-day about where 
Yeissler left it. The modern represen- 
tative of this type is the Moore lamp, the 
inventor of which deserves great credit 
for his patience and for the progress he 
has made in developing apparatus by 
which such a rapid and even succession 
of flashes is produced as to simulate con- 
tinuity. This light is characterized by 
extreme softness, good color and the pos- 
sibility of practically ideal distribution. 
Owing to the very small amount of light 
given per square inch, a very long and 
correspondingly expensive glass structure 
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is required. This, however, may be made 
very impressive and decorative. For sign 
work it is entirely unique and in this 
field it should score a pronounced success. 
For signs all colors are available, and as 
each gas has a characteristic spectrum, 
some of which are much more luminous 
than those of oxygen and nitrogen, beau- 
tiful and striking effects may soon be 
looked for. Near the electrodes there is 
a brown deposit on the inside of the glass 
tube which leads one to suspect that there 
may be an exfoliation of the electrode 
material. This the writer does not be- 
lieve to be necessary as there are materials 
which do not seem to exfoliate under 
conditions closely analogous to those in 
the Moore tube. 

A cheap, practical and safe source of 
direct current of a voltage as high as the 
momentary potentiala now induced would 
set up a truly continuous discharge 
through rarefied gases, which would be 
much brighter than the discontinuous 
light now secured, and if a suitable cath- 
ode could be found would result in an 
almost ideal system; but with these 
changes it would become a continuous 
ionization lamp of the Cooper Hewitt 
type, devoid of those particular features 
on which the identity of the Moore sys- 
tem rests. 

The realization of this dream, however, 
does not seem imminent enough to cause 
any uneasiness in the minds of those 
interested in present systems. 

Next to be considered is the Nernst 
type, which produces light by the incan- 
desence of rare earths, some of which 
alone, and to an increased degree in com- 
bination with one another, may be main- 
tained at a high incandescence, without 
“leaking” such a large amount of invisible 
energy as carbon does. The energy for 
which the light user must pay is the sum 
of that wasted in invisible radiation, plus 
that wasted in heating the air, plus the 
useful visible radition. The Nernst lamp 
is wasteful because its glower is in con- 
tact with air which convects heat away, 
but it is economical because it runs at 
a higher temperature than the carbon fila- 
ment of an incandescent lamp of equal 
life and, second, because it does not frit- 
ter away so much energy in invisible 
radiation. It is along this latter line 
that probably further advance can be 
made by making the glower of such earths 
as shall be the most efficient in the visi- 
ble region. 

The life of the glower is favorably in- 
fluenced by an increase of the alternating 
frequency on which it is operated. The 
size and cost of alternating-current trans- 
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formers are reduced as the frequency is 
increased, so that where an installation 
is to be solely for lighting, the use of 
sixteen thousand alternations or higher 
will give improved Nernst lamp service. 

The glower is by nature a constant cur- 
rent, not a constant potential device, as 
its resistance decreases rapidly with in- 
crease of current and, in addition to this, 
glowers unless most carefully made of ma- 
teriala prepared in the most uniform man- 
ner tend to change their resistance gradu- 
ally by crystallization or because of the 
gradual elimination of impurities whose 
presence influences the initial resistance. 
Lamps designed to operate on a constant 
potential system, for instance for subur- 
ban street lighting, would require no bal- 
lasts and the gradual aging of glowers 
would be of small effect on the service. 
The greatest difficulty with the Nernst 
system, however, is the fact that the glow- 
ers have to be heated to make them sufti- 
ciently conducting to “start” and that 
perverseness of the spoiled public, who, 
although they are perfectly willing to! 
light the gas, must accomplish everything 
electrical by turning a switch. The elec- 
trical engineer who expects any help ex- 
cept from the current will soon find the 
current his only friend, and the “ingeni- 
ous automatic device” a necessary peace 
offering. 

A small Nernst lamp without any heat- 
er or cutout was sold in Germany for a 
time, but was retired because lighting 
with a match blackened the lamp and be- 
cause 60 many glowers were broken by 
hitting them with the match. Nevertheless, 
the price at which such a lamp could be 
offered should make it attractive for that 
class of service where a number of lamps 
are lighted at about the same time, and 
where an alcohol torch could take the 
place of the gas-lighter now in use with 
Welsbachs. Taking the lamp as it is, an 
improvement to be expected is the use of 
larger glower, and the production of a 
large candle-power with fewer parts. 

The argument in favor of the multiple 
glower lamp is that it gives warning by 
one or two glowers giving out before it 
breaks down entirely. This from an- 
other viewpoint is a serious defect, as it 
results practically in a lamp having often 
one or more broken or old glowers, so 
that it is not “up to candle-power” and 
makes a bad impression. 

Let a lamp be right or dead, but no 
complaining invalids to be apologized for 
and explained to sceptics and enemies. 
This is in the nature of an aim not a 
criticism, as the making of a large cur- 
rent glower is a difficult problem, as yet 
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not completely mastered, whereas small 
glowers may be more nearly predeter- 
mined than incandescent lamp filaments. 

The heater of the Nernet lamp may be 
greatly improved if platinum can be 
eliminated, particularly if a material can 
be found which will durably withstand 
in air a higher temperature than plati- 
num. Even at a red heat in the presence 
of oxygen, platinum “weathers,” so to 
speak, and a deposit of platinum-black is 
formed on neighboring cool surfaces, 
while the wire gradually breake down. 

Certain mixtures of rare earths which 
would otherwise make good glowers start 
at too high a temperature to be practical 
with platinum heaters, so this constitutes 
a limit to development in one direction, 
which may some day be removed. Let no 
one lightly imagine that an improved 
heater is easy, and that he has solved 
the problem with a material which con- 
ducts cold and is still a solid at, say, one 
thousand degrees centigrade. There are 
several such, but they have all proved un- 
stable physically or chemically on life 
test. If such an improved heater is dis- 
covered, it will probably be from the 
products of the electric furnace. 

One development which has come with 
the new lighting systems is that of main- 
tenance by specialists connected with the 
factory or agencies. This is a sign that 
the best results are no longer to be ex- 
pected from the “fool-proof construction,” 
but that increased efficiency means in- 
creased intricacy and delicacy beyond the 
ability of the layman to manage, but 
cheaper for him to have maintained for 
him, than the old systems were to manage 
himself. The existence of the mainte- 
nance department will be a great relief 
to the development engineer and materi- 
ally assist him in the solution of some 
of his problems, one of which is to secure 
an accurate record of the service that 
central statione really give their cus- 
tomers and effect a reform in the varia- 
tion of voltage at the lamp between light 
load and heavy load, so that “constant 
potential” may come to be something more 
than a misnomer for a system. 

Taking up now the old stand-by sys- 
tems, the arc and incandescent, the prob- 
lems are not all solved and some of them 
have ‘been taken from the shelf, dusted 
and wound up as a counter attraction to 
the new-fangled systems. 

The problem of making a small are 
lamp has been revived abroad, doubtless 
due to the advent of the Nernst lamp, 
of about one hundred and fifty candle- 
power. In this country the problem of 
better distribution has been taken up and 
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a lamp developed with a very large cor- 
rugated reflector. This shows clearly the 
lengths of which the arc lamp engineer 
is forced to go because of the unwieldly 
size of his unit, and that the development 
of the arc lamp into smaller candle-powers 
of good efficiency should be attempted. 
It constitutes the chief problem present- 
ing any considerable hope for solution. 

The incandescent lamp has as its chief 
problem the manufacture of the filament, 
which has never been brought to a state 
ot excellence comparable to the drawing 
of wire. The nature of carbon is such 
that it has no normal specific resistance. 
The density of carbon increases as the 
temperature to which it is subjected in- 
creases. The specific resistance decreases 
as the density increases, therefore the 
treatment process if applied to a core 
which is not uniform in diameter and 
therefore not evenly hot results in a de- 
posit of carbon more dense upon the hot- 
ter portions and less dense and conduct- 
ing on the cooler portions. 

When wear begins the density differ- 
ences begin to play a rôle, in all prob- 
ability, the denser carbons wearing more 
slowly. In this way the treatment on the 
thicker parts of the core, we may assume, 
wears away faster and the core is there 
exposed first, other things being equal. 
In filaments, as at present made, the 
specific resistance of the core carbon is 
much greater than that of the treatment, 
and thus the filament having locally lost 
its treatment gets a spot where the core 
must carry the full current of the lamp. 
This gives a spot in series with the rela- 
tively high conductivity of the rest of 
the filament, and the result is that the 
voltage across the bare spot is abnormally 
high to force the current across, while 
the voltage on the rest of the filament 
sinks in consequence. It is therefore of 
the utmost importance to have the core 
uniform in diameter from end to end and 
itself as dense as possible. Nevertheless, 
the diameter of the core is usually not 
very uniform, the treatment being re- 
lied upon to equalize. everything, which as 
we have seen it does in a way of its own 
by depositing carbon which is more rela- 
tively soft and easily destroyed where it 
is thin. It might be thought that a very 
thick treatment on a very thin core would 
be a step in the right direction, but this 
seems to introduce difficulties of manufac- 
ture which are too serious to warrant such 
a process. 

The problem thus appears to be to 
make fibre which shall be uniformly dense 
throughout and of exactly uniform di- 
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ameter, like a drawn metallic wire, so 
that when carbonized it shall retain these 
qualities of uniformity and take an 
evenly thick, evenly dense treatment and 
so that two filaments shall be alike before 
treatment and after treatment, instead of 
as now different before treatment, differ- 
ent in treatment and only superficially 
alike in the sum of core and treatment; 
a similarity which soon disappears when 
wear begins. The use of other substances 
than carbon, notably osmium or carbon 
mixed with this or that either chemically 
or physically, or at least so in the patent 
claim, has resulted in nothing dangerous 
to the continuance of the carbon filament, 
nor does it appear likely to, as osmium 
has only one good quality as a filament 
high efficiency, but is defective in 
strength, low in resistance and enormous- 
ly expensive. Mixed, coated and carbide 
filaments are as yet either chemically un- 
stable, due to the reducing power of car- 
bon, or break down physically, due to 
differences in expansion of various ma- 
terials, or they are brittle, or subject to 
slow dissociation at high temperatures 
with the formation of graphite in the 
case of carbides. 

All incandescent lamp factories occa- 
sionally make lamps which are much su- 
perior to their average quality or to any- 
thing they can certainly produce, but 
these are the Will o the Wisps that point 
ever onward to new probleme. 
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AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 


JOINT MEETING AT CHICAGO, ILL., WITH 
THE INSTITUTION OF MECHANICAL 
ENGINEERS, OF GREAT BRITAIN, MAY 
31 TO JUNE 3, 1904. 


A joint meeting of the American So- 
ciety of Mechanical Engineers and the 
Institution of Mechanical Engineers, of 
Great Britain, will be held in Chicago, 
Ill., May 31 to June 3, inclusive. The 
headquarters will be at the Auditorium 
Hotel. 

Thursday afternoon, May 31, will be 
left free for assembly of members, and 
for visits to points of interest through- 
out the city. 

On Tuesday evening, in the music hall 
of the Fine Arte Building, at 8.30 o’clock, 
the delegates will be welcomed by Mayor 
Carter H. Harrison, the response to be 
made by Mr. Ambrose Swasey, president 
of the American Society of Mechanical 
Engineers, and Mr. J. Hartley Wicksteed, 
president of the Institution of Mechanical 
Engineers. 

After the meeting an informal recep- 
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tion will be held for the members, visitors 
and ladies in the main parlors of the 
Auditorium Hotel. 

At ten o’clock, Wednesday morning, on 
the ninth floor of the Auditorium Hotel, 
there will be a business session for the 
report of tellers and committees and gen- 
eral business. The following professional 
papers will be taken up: 

“The Wage Problem,” 
Emerson. 

“Some Recent Examples of Destructors 
for Town Refuse,” George Watson. 

“Refuse Destruction by Burning, and 
the Utilization of Heat Generated,” C. 
Newton Russell. 

On Wednesday morning the visiting 
ladies will be given a tally-ho drive 
through the boulevarde and south parks, 
luncheon to be eerved at Jackson Park. 
The Field Columbian Museum will be 
visited after luncheon, and a joint ex- 
cursion with the members will be made 
to the works of the Illinois Steel Com- 
pany, at South Chicago. 

Wednesday, 8.30 P. M., in the music 
hall of the Fine Arts Building, the fol- 
lowing papers will be read and discussed : 

“Some Theoretical and Practical Con- 
siderations in Steam Turbine Works,” 
F. Hodgkinson. 

“The De Laval Steam Turbine,” E. S. 
Lea and E. Meden. 

“The Curtis Steam Turbine,” W. L. R. 
Emmet. 

‘Different Application of Steam Tur- 
bines,” A. Rateau. — 

“The Potential Efficiency of Prime 
Movers,” C. V. Kerr. | 

Thursday, 9.30 a M., at the same place, 
professional papers will be continued, as 
follows: 

“Power Plant of the Tall Office Build- 
ing,’ J. H. Wells. 

“Power Plant of Tall Office Buildings.” 
R. P. Bolton. 

“Middlesbrough Docks Electric and 
Hydraulic Power Plant,” Vincent L. 
Raven. 

“Use of Superheated Steam and Re- 
heaters in Compound Engines of Large 
Size,’ Lionel S. Marks. 

“Commercial Gas Engine Testing and 
Proposed Standard of Comparison,” Wm. 
P. Flint. 

At 10 a. M., Thursday, the ladies will 
visit Marshall Field & Company’s retail 
store, where luncheon will be served in 
the tea room at 12.30 o’clock. 

On Thursday afternoon excursions will 
be made to the Fisk street station of the 
Commonwealth Electric Company, as 
guests of the Chicago Edison Company, 
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and to the stock yards and packing houses 
as guests of Swift & Company. 

Thursday evening, at nine o’clock, the 
local members of the Society of Mechani- 
cal Engineers will tender a reception to 
the officers and members of the two so- 
cicties and the ladies, at the Art Insti- 
tute. 

At nine A. M., Friday, the ladies will 
drive through Lincoln, Humboldt and 
Garfield parks, to the Lewis Institute, 
where they will join the gentlemen at 
luncheon, at twelve o’clock. 

At 9.30 a. M., Friday, the members 
will convene at Lewis Institute for read- 
ing and discussion of the following 
papers : 

“Cast-Iron Composition, Strength and 
Specifications,’ Wm. J. Keep. 

“The Effets of Strain and of Anneal- 
ing.” Wm. Campbell. 

“Experiments with a Lathe-Tool Dy- 
namometer,” J. T. Nicolson. 

“Road Tests of Consolidation Freight 
Locomotives,’ B. A. Hitchcock. 

“Locomotive Testing Plants.” 

Members and guests will visit, Friday 
afternoon, the clearing yards of the Chi- 
cago Union Transfer Railway Company 
and the Drainage Canal. On Friday 
evening the local members will tender a 
concert by the Thomas orchestra, in the 
Auditorium Treatre, to the two societies. 
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BOOK REVIEW. 


“Notes on Electric Railway Economics and 
Preliminary Engineering.” W. C. Gotshall. 
New York. McGraw. Publishing Company. 
Cloth. 252 pages. 5% by 9 inches. 44 cuts 
and diagrams, 9 plates. Supplied by the 
ELECTRICAL REVIEW at $2. 


This work, as is stated in the preface, is 
an amplification of some lectures delivered 
at Lehigh University, which were partly 
based on the engineering work done by 
Mr. Gotshall in preparing plans for the 
New York & Pont Chester Railway. 
Chapter i is introductory. In it, among 
other things, are discussed the relation- 
ship between the engineer and the inves- 
tors employing ‘him; and the order in 
which the engineering work should be 
carried out. Chapter ii, on preliminary 
office determinations, discusses the method 
by which rough preliminary estimates are 
made to determine the prospective income. 
This consists in the use of statistics re- 
lating to.other roads of similar character, 
assisted by good judgment and experience. 
Chapter iii is on preliminary field survey. 
Under this head come the usual prelimi- 
nary investigations that are made, to 
which is added some advice as to the habits 
and necessary discretion on the part of 
the engineer—good advice, but surely not 
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needed by an engineer of sufficient mental 
equipment and experience to be in charge 
of such important work. Chanter iv, on 
detailed office investigation of track loca- 
tion, considers the subjects indicated in 
the title. In this chapter the author 
insists on either a double-track road or 
none. He says: “single-track railroads 
have been and are the cause of the major 
pontion of railroad casualties and receiver- 
ships. If the prospective business will 
not support the small relative additional 
cost of another track, it is gencrally not 
worth going after.” This statement is 
hardly borne out by the facts. There are 
small single-track roads in this country 
that pay a reasonable dividend on the 
investment, which if dowble-tracked would 
show scarcely any percentage on the in- 
creased amount of stock and bonds. There 
is also some good advice that should not 
be required by an experienced engineer in 
this chapter. Chapter v, on determination 


of schedules and equipment, is good 
indeed, and covers the subiect well. The 


graphical method of laying out schedules 
and passing points are clearly set. forth. 
Energy consumption and cost of construe- 
tion are also considered. Chapter vi, 
on estimate of earnings, shows the 
way in which the traveling popu- 
lation and the probable expenditure 
for transportation per capita may be deter- 
mined. The methods all appear sound 
except the one which advises the counting 
of passengers carried by stages or other 
vehicles in those regions where no other 
means of transportation exist. This is a 
manifest absurdity. Chapter vil, on esti- 
mate of probable operating expenses, is a 
clear and logical exposition of the way to 
compute the working costs of a railway. 
It is particularly noteworthy in that the 
author has pointed out the error of esti- 
mating the operating expenses as a pcer- 
centage of the gross receipts. Each rail- 
way has its own expenses that are fixed 
hy many local conditions, and the habit 
of arbitrarily fixing the cost of operation 
at an assumed percentage of the estimated 
gross receipts has been too long persisted 
in. Mr: Gotshal] shows the proper method 
of arriving at the probable cost of opera- 
tion based on data, much of which is inde- 
pendent of the assumed yearly receipts. 
Chapter viii covers the final survey and 
considers the final location of the line 
with reference to all the data accumulated, 
altering the preliminary route to bring 
about a better relation between it, the run 
sheets and the electrical distribution 
system—good so far as it goes, but some- 
what incomplete. Chapter ix is on track 
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construction and superstructure. In this 
are discussed the details of track, block 
signals, concrete arches for viaduct spans 
and data on concrete. Chapter x, on over- 
head or third-rail construction, compares 
the relative costs and advantages of the 
trolley and the third rail. Different kinds 
of contact shoes are described and there 
are four good diagrams with dimensions, 
showing overhead line construction. 
Chapter xi, on power stations, considers 
the question of alternating and direct- 
current distribution, and shows how the 
kilowatt capacity for a given railway is 
computed. Some useful data are given in 
this connection. The rest of the chapter, 
on location of power station, division of 
units and general design, shows simply 
the usual well-known practice. Chapter 
yii is on storage batteries and shows the 
advantages of batteries as auxiliaries. 
Chapter xiii discusses motor equipment 
and rolling stock. This is one of the best 
chapters in the book. In a comparatively 
short space Mr. Gotshall has gone over the 
subjects of speed-time, distanee-time and 
energy consumption curves; train resist- 
ance, and gives comparisons between the 
amounts of energy required at different 
schedule speeds to propel a car over a 
given distanee. There are also some good 
practical remarks on car ‘bodies in this 
chapter. It is unfontunate that the heat- 
ing of car motors and the relative sizez 
for various accelerations are not fully 
taken up, though the author may consider 
this as outside the scope of his work. The 
remaining five chapters are xiv, right of 

way; Xv, preparation of specifications; 

xvi, the construction period; xvu, organ- 

ization of the operating department, and 

XVill, economie considerations determin- 
ing the magnitude and details of a pro- 
posed road. Two appendices add to the 
value of the treatise. One is a copy of the 
specifications prepared for the New York 
& Port Chester Railway; the other is a list 
of the most important articles that have 
appeared in the technical journals relating 
to subjects discussed in the book. The 
work is a creditable one viewed as a re- 
print of a series of lectures, and should 
be of much assistance to the young engi- 
neer just entering into railway work. 
There are also reliable information and 
data which are useful to the experienced 
engineer if the obvious and elementary 
portions do not tempt him to lay it down 
before he finds the real meat, which 1s 
there. Its greatest value lies in the fact 
that it is the publication of some of the 
methods and data used in working out 
a great interurban railway system, and 
therefore represents practical engineering ; 
distinguishing it from an academic com- 
rilation. 
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The New Generating Station of the Edison Electric Illuminating 


Company. 


Description of the Steam Turbine Plant on L Street, South Boston, Mass., and Its Relation to the Edison Company’s System. 


erected by the Edison Blectric 

Illuminating Company of Boston, 
Mass., on L street, South Boston, pre- 
sents many interesting features. This 
will be one of the first large generating 
stations equipped with the steam turbine, 
a fact which called for the solution of 
many new problems, and, at the same 
time, offered opportunities for the exer- 
cise of much engineering ability, in order 
that the full possibilities of this prime 
mover—which, although of an old type, 


i HE new power-house now being 
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1898. This station contains six 1,500- 
kilowatt, direct-connected generating 
units, driven by vertical, cross-compound, 
condensing engines, and generating three- 
phase current at 2,300 volts. The energy 
is transmitted from this point by under- 
ground lines for power and light. The 
station is most advantageously situated. 
It is on the side of the harbor, not far 
from the business centre of the city. Land 
is not excessively expensive there, and the 
problems of obtaining coal and water 
for condensing purposes were easily 
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number of these townships lie almost 
west of the city proper, but there are 
several to the northwest. The new L 
street station, when completed, will 
supply energy for nearly all of these 
townships. Some of them are already 
supplied from the L street station, the 
local power-house being shut down or 
converted into a substation. In others, 
the local power-houses are being retained 
as auxiliaries, though they have been re- 
enforced by transformers and will be con- 
nested to the L street station. 
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THE PoweEr-HovuseE OF THE EDISON ELECTRIC ILLUMINATING COMPANY OF BOSTON. 


has only in recent years been developed 
to the point where central station engi- 
neers have seen fit to adopt it—might be 
realized. The new features in the design 
of this station will be brought out later 
in the description of the plant. 

To understand the general relation of 
the new station to the entire Edison 
svstem of Boston, it will be necessary to 
describe briefly the present condition of 
the service in and around Boston. 

In the summer of 1902 the Edison 
Electric Illuminating Company absorbed 
the Boston Electric Light Company, 
thereby coming into possession of the 
comparatively new generating station at 
L street, built by the latter company in 


solved. ‘The location is admirably 
adapted for a generating station, distri- 
buting energy to the outlying sections 
now under the control of the Edison com- 
pany, and, at he same time, for supple- 
menting the generating stations which 
supply the city of Boston. 

The Edison system in Boston proper 
is a three-wire, 230-volt, direct-current 
system, fed from four generating stations, 
including the L strect station and a num- 
ber of substations. But the growth of 
the company has led it outside of the city 
proper, so that it now controls a number 
of townships, some of them having their 
own small stations, and others which were 
fed. from these stations. The greater 


Under these conditions, a large high- 
voltage generating station was desirable, 
enabling all the economies of euch a sta- 
tion to be realized, and it was decided 
to secure this by adding to the old L 
atreet station, which was already over- 
loaded. The contrast between this old 
station, built only six years ago, and illus- 
trating the highest development in power- 
station design at that time, and the new 
demonstrates most forcibly the rapid pro- 
gress in central station engineering. 
However, the old station is not to be aban- 
doned, though ithe two types of units 
differ so greatly from the new. It will 
be operated in parallel with the new, the 
two generating rooms being controlled 
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from the same operating room ; but, aside 
from the connections at the bus-bars, the 
old and new stations will be quite in- 
dependent. 

The front of the old L street power- 
house faces north on the harbor. The 
new power-house will face in the same 
direction, being separated from the old 
by the ewitch house—a building about 
thirty feet wide. The building is of 
brick, cut granite and terra-cotta. When 
completed, it will be about 650 feet long 
and 250 feet broad. The design, archi- 
tecturally, ia fine, and well in keeping 
with the purposes for which the building 
is erected. The approach will be on L 
street, along the front of the station, and 
this space will be converted into a hand- 
some park. 

The relation between the two stations 
will be made clear from a study of the 
accompanying plan. In the centre of this 
is seen the old station, marked “Original 
4th station,” the other three generating 
stations, as mentioned above, being 
located in the city of Boston proper. 
Below the old station is shown the new 
switchboard room, the turbine room and 
the boiler house. The section shown in 
solid lines on the left represents the 
building which has just been erected. 
On the right, future extensions are shown 
in dotted lines. The Edison company 
owns all of the property bounded by L 
street on the west, East Firat street on 
the south, the eastern boundary of the 
lot marked “coal storage” on the east, 
and the harbor commissioners’ line on the 
north. The ultimate capacity of the new 
station—or rather stations, since each 
addition will be treated as an independ- 
ent power-house—will be 60,000 kilo- 
watts. For this there is ample space, and 
no crowding of any part of the station 
will be neceseary. 

To provide coal storage for this 
enormous power-house, the plot of 
ground on the east has been secured. 
This is a section of the old Boston asylum 
ground, and, when secured, had a large 
building on it, which was torn down and 
the ground graded. It was merely 
leveled off, the high ground at the south 
being cut down, and a fill sixteen feet 
high formed on the north. The present 
area of this storage yard is indicated in 
the plan, but this can be extended about 
125 feet at each end. Its present capacity 
is from 60,000 to 70,000 tons, though the 
ultimate capacity will be 100,000 tons. 

The coal-handling system is indicated 
in the plan. The wharf has been reen- 
forced, and berths dredged on each side, 
affording room for two vessels. The plan 
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FIRST STREET 


shows three coal-handling towers. At station. This tower requires two men to 
present there is but one—the amaller one operate it. It has a one-ton bucket, 
—which unloaded vessels for the original making about one trip a minute, and is 


Why 
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operated electrically. A second tower is 
being erected, and a third will be added as 
the extensions of the power-house require. 
These new towers will be able to take 
cval from either side of the wharf, and 
each will require but one man to operate 
them. The capacity of the bucket will 
be one and one-half tons, making three 
trips per minute. This will give a coal- 
handling capacity for the two towers of 
about five and one-half tons a minute. 
The new towers are operated electro- 
hydraulically. 
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is thirty-six inches wide and will handle 
one ton per hour for each foot of speed. 
The normal speed is from 400 to 500 
feet per minute, though it can be run up 
to 700 feet per minute, thus enabling 
vessels to be unloaded with celerity. 

, The coal which is delivered by this 
belt—indicated as conveyer No. 1—is re- 
ceived by conveyer No. 2. It should be 
said that all the coal conveyers, except 
the Hunt conveyer just mentioned, are 
of the Robins type. Belt No. 2 
delivers the coal to conveyer No. 3, which 
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means of the traveling bridge and loaded 
on to conveyer No. 3, which, for this 
purpose, is run in the opposite direction. 
This conveyer delivers the coal to con- 
veyer No. 4, from which it can be trans- 
ferred to the Hunt conveyer for the old 
boiler house, or to conveyer No. 5, which 
is twenty inches wide, having a capacity 
of 125 tons per hour, and carries coal to 
the new boiler house. No. 5 distributes the 
coal in the coal pockets of the first line 
of boilers, or transfers it to No. 6, which, 
in turn, will transfer it to No. 7 and the 
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The coal for the original power-house 
was carried from the wharf in a Hunt 
conveyer with a capacity of forty tons 
per hour. This conveyer ran from the 
wharf and discharged coal into the coal- 
pockets placed just next to the boiler 
house. This conveyer was too small for 
the combined stations, so that it was cut 
off, only the section in the coal-pockets 
being retained. The line running along 
the wharf was replaced by a belt fur- 
nished by the Robins Conveying Belt 
Company, of New York city. This belt 


dumps it at any point of the storage yard 
lying beneath it, the conveyer being erect- 
ed on a thirty-foot trestle. From this 
point coal is picked up by the travel- 
ing bridge, which is of the Brown Hoist- 
ing Machinery Company’s manufacture, 
and distributed over the entire field. 
This bridge is operated by one man, who 
controls its movements along the yard 
and the movements of the buckets. 

When it is desired to transfer coal 
from the yard to either of the power- 
houses, it is raised from the yard by 


other conveyers erected for each subse- 
quent set of boilers, all of the latter being 
of the same capacity as No. 5. There will 
be in all seventeen conveyers. Should a 
vessel be unloading at a time when it is 
necessary to distribute coal to the boiler 
houses, the coal is passed from conveyer 
No. 1 to No. 2, then to No. 3, and from 
this to No. 4. On each conveyer the coal is 
lifted pant of the way, until it reaches 
the roof of the power-house. The ar- 
rangement of the conveyers outside of the 
power-house and the bridge is shown in 
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the illustration of this apparatus. Con- 
veyer No. 5, which transports the coal 
to the new boiler house, is placed in a 
monitor erected on the roofs of the two 
buildings. ‘The new coal conveyers were 
erected by J. H. Proctor & Company, of 
Boston, which also built the trestle for 
conveyer No. 3. Before being delivered 
to convever No. 4, the coal is passed 
through a crusher located on the north 
end of the trestle. It may be delivered to 
this crusher by conveyers No. 2 or No. 3, 
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a cross-sectional area equivalent to a 
diameter of ten feet. ‘The bottom of 
these conduits is thirteen feet below mean 
low water, so that the top is several feet 
below the record for the lowest tide. At 
the harbor end of the two intake con- 
duits, each opens into a semi-circular 
basin of concrete, which, in turn, opens, 
by means of two gates, into a channel 
dredged in the harbor. There is a grill- 
age at each gate, and a second at the 
openings into the harbor, well under 
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while the hot water, as described, is sent 
to the surface. 

Within the turbine room, between each 
pair of turbines, a set of six manholes is 
arranged. As mentioned, the first six 
turbines will draw water from the shorter 
conduit through the lowest set of man- 
holes, discharging into the outflow con- 
duit by means of the upper set. The 
arrangements are such, however, that in 
case of necessity the pipe system can be 
changed so that these turbines will draw 
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depending upon whether it is being 
drawn from a vessel or the vard. 

Passing next to the arrangement for 
obtaining condensing water, the new 
system is shown clearly in the plan. It 
consists of three conduits, two for intake 
and one for discharge. It is intended to 
install the first six turbines on the shorter 
of the two intake conduits, and the last 
six upon the longer. These two conduits 
have each a cross-sectional area equiva- 
lent to a diameter of eight feet. The dis- 
charge conduit—which is the upper one 
of the three shown in the diagram—has 
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water, so that all debris strained out of 
the water is easily raked up and removed. 
To secure an ample supply of water for 
condensing purposes, a channel was 
dredged from these intake gates out to 
the navigating channel in the harbor. 
The warm water discharged from the out- 
flow conduit passes out in a dredged 
basin with sloping sides, which helps to 
direct it to the surface. There is also a 
deflecting wall of timber, which prevents 
the hot water from flowing around to 
the intake conduits. However, the latter 
always draw water from the bottom, 


water from the other intake conduit. 
This flexibility provides for any necessary 
cleaning or repairs of either of the intake 
conduits. As the discharge water will 
always be flowing outward, there will 
probably be no need for ever cleaning 
this conduit. These conduits, as well as 
the harbor construction, were built by 
E. W. Everson & Company, of Provi- 
dence, R. I., and, as shown in the accom- 
panying illustrations, are of brick with 
arched tops and inverted arched bottoms. 

The features so far considered show no 
radical departure from previous designs. 
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The coal-handling system, while it seems 
most elaborate, is really not complicated, 
and the water-circulating system is so 
simple, though it is constructed so as to 
provide for future extensions and supply 
sufficient water for obtaining the high 
vacuum so desirable for steam turbine 
operation. 

Passing ito the power-house proper, the 
new features in the design are at once 
evident. With horizontal engines, and 
even vertical engines of the marine type, 
the space required for the generating 
room is always greater than that neces- 
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sary for the boilers. A typical arrange- 
ment was a long generating station, with 
a long parallel power-house, as this made 
the steam pipe as short as possible. But, 
with the adoption of the vertical tvpe 
of steam turbine, conditions are reversed, 
and the space required for the boilers is 
considerably more than that needed for 
an equivalent turbine equipment. A 
new arrangement of prime mover and 
boilers then becomes necessary. 

There is another factor which has in- 
fluenced the arrangement finally adopted. 
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With the increasing size and importance 
of electric generating stations break- 
downs become more serious, and greater 
precautions must be taken to provide 
against a contingency. Lt is therefore 
desirable to have as much independence 
of the different generating sets and their 
boilers as possible. For this reason, some 
have advocated a number of entirely in- 
dependent generating stations, in place of 
one large one. The plan adopted by the 
Edison company is substantially this, 
although the economies possible in one 
large generating station have not been 
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The ultimate generating 
equipment will be twelve 5,000-kilowatt 


turbo-alternators. These will be divided 


into three groups, each separated from 
the others, and forming an independent 
generating room. It is the first of these 
rooms which has been erected, and the 
initial equipment will consist of two 
Curtis turbines, driving 5,000-kilowatt, 
General Electric three-phase, sixty-cycle, 
6,900-volt alternators. Each of these tur- 
bines will be supplied with steam from 
eight 514-horse-power Babcock & Wilcox 
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boilers, arranged in four pairs. While 
the long boiler room will be parallel to 
the turbine room it is seen that each set 
ot eight boilers is arranged across 
this room. ‘hese sets are to be 
grouped in pairs, with a chimney erected 
between. The present installation con- 
sists of two sets of eight, and the division 
wall for the independent boiler rooms 
allows for a third set, it being convenient 
to divide the boiler room into four inde- 
pendent sections. The turbine room, as 
has been explained, is divided into three 
parts. 
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The boilers are set on the second floor 
of the boiler house, the first floor being 
used for the ash and pipe rooms. The 
floor of the boiler house is of terra-cotta 
arches and concrete. As explained previous- 
ly, coal is delivered by the belt conveyers to 
the coal hoppers above. From here it passes 
down through chutes to the boilers, and 
is fed to the Roney stokers, which are 
driven by General Electric motors. The 
ashes are discharged into hoppers below, 
dumped into tip carts, and drawn off to 
be dumped. There was no necessity here 
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for ash conveyers, as these carts, drawn 
by horses, form a simple and efficient 
method of carrying out the ashes and 


dumping them on the low ground around 


the power-house, which is to be filled. 
When the fill has been completed, the 
carts or some form of industrial rail- 
way will be equally efficient in discharg- 
ing ashes to barges, which will carry 
them out to sea. 

The air for combustion is drawn into 
the furnace from the ash room, an ar- 
rangement which allows the boiler room 
to be kept comfortable even in the coldest 
weather. The products of combustion are 
carried out from each boiler in a flue, 
these uniting to form the main flue to 
the chimney. The boiler rooms are well 
lighted by monitors on the roof, except 
in the case of the end room, where the 
windows furnish sufficient illumination. 
Each boiler is supplied with a Babcock 
& Wilcox superheater. Economizers were 
not thought necessary in this station. 

Steam is led out from each boiler by 
a six-inch main, each pair of which 
terminate in an eight-inch main which 
drops vertically on the side nearest the 
turbine, passing down through the boiler- 
room floor. Here the pipe runs hori- 
zontally in a pipe room, which is walled 
off from the ash room. As each pair 
of six-inch mains joins the horizontal 
line, the size is increased first to eight, to 
twelve and then to fifteen inches, the 
latter being the diameter of the pipe 
which conducts the steam to the turbine. 
These pipes were al! installed by the 
Lumsden & Van Stone Company, of 
Boston, and are fitted with the Van Stone 
flanged joint. ‘Thus, each set of boilers 
is intended to be independent of all other 
sets, and to furnish steam to one turbine 
‘only. There is, however, a tie connec- 
tion between adjacent steam mains, which 
is taken off just before the pipe passes 
from the pipe room into the turbine room, 
which may be used in emergencies. 

Each set of boilers has its own feed- 
water pump, feed-water heater and hot 
well, but all of this apparatus is placed 
in the turbine room, there being no 
auxiliary machinery in the boiler room, 
except the emergency feed-water injectors 
and the motors for operating the stokers. 
The feed-water pumps are of the four- 
plunger Worthington type, with a capac- 
ity of 18,500 gallons of water per hour, 
at a very moderate speed. They are 
placed on the floor of the turbine room, 
close to the boiler-room floor. The feed- 
water heater is placed directly above the 
pump, and suspended from the boiler- 
room wall on a gallery. This apparatus 
has been supplied by the National Pipe 
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Bending Company, of New Haven, Ct. 
The hot well is also suspended from this 


gallery, and is close to the heater. The 
feed-water system for each set of boilers 
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exhaust, which will be used when the 
condenser is not in operation, is also 


above the turbine-room floor, but it is 


carried horizontally through the boiler- 
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REAR VIEW OF SwitcH HOUSE (UNDER CONSTRUCTION) BETWEEN OLD AND NEW SECTIONS OF 
L STREET STATION, EDISON ELECTRIC ILLUMINATING COMPANY OF BOSTON. 


is independent of the others, though 
there is a tie between them. There will 
also be four main feed pumps in each 
generating room, with a fifth for reserve. 


room wall, where it raises vertically, then 
turns horizontally to reach the exhaust 
head, furnished by the B. F. Sturtevant 
Company, Boston, Maas. 
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The steam pipe, which is below the 
boiler-room. floor, is above the floor of 
the turbine room. This length of pipe is, 
however, quite short. The open air 


The turbine room is large and will not 
appear at all crowded when all the ma- 
chinery is in place. It is about 220 long, 
64 feet wide and_60 feet high, and is 
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lighted by large arched windows at the 
ends, and by a monitor on the roof. The 
walls have been ornamented by the 
Grueby Faience Company, of Boston, 
with tiles up to the height of the travel- 
ing crane, and above this point with 
enamel brick. The traveling crane, sup- 
plied by the Niles-Bement-Pond Com- 
pany, of New York city, has a capacity of 
fifty tons. In this handsome room will 
bs gathered al the machinery, except the 
electrical apparatus connected with the 
switchboard and the stoker motors pre- 
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and with the condenser below the tur- 


bine, contained within the bed-plate of 


the latter. The stairways for reaching 
the various parts of these units are ar- 
ranged to conform to the general design 
of the power-house. The first flight leads 
from the floor up to the stage where the 
turbine is placed. From here a flight 
leads to the galleries, where the feed- 
water heater and the hot well are sus- 
pended. From this gallery there is a 
door leading into the boiler house. A 
third flight of stairs leads from this 
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pipes are carried well below the lowest 
tide level, so that it will not be necessary 
for this pump to lift the water. It will 
only have to circulate it, overcoming the 
friction of the pipes. The pump, which 
is furnished by Henry R. Worthington, 
of New York city, is of the volute type, 
and is driven by a horizontal Fleming 
engine, supplied by the Harrisburg 
Foundry and Machine Company, of 
Harrisburg, Pa. The dry vacuum pump 
is a vertical air pump driven by a hori- 
zontal steam cylinder. ‘This pump is 
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viously mentioned. There will be no 
galleries running around the room, but 
there will be observation galleries open- 
ing from the switch-house and from 
the boiler room. The turbines will be 
placed to one side of the centre, being 
nearer to the boiler-room wall than to the 
other. Practically all of the auxiliary 
apparatus will be at the floor level, 
though one or two pumps will be placed 
in open pits below this floor. The general 
appearance of the turbine units is well 
known. This is of the vertical type, with 
the generator placed above the turbine, 


gallery to the top of the generator, where 
the governor is placed. By this arrange- 
ment the engineer can go directly to any 
point, without having to retrace his steps 
by going down one flight of stairs and 
up a second. 

Around each turbine is grouped its 
auxiliary apparatus. On the side nearest 
the switchboard room is the pump for cir- 
culating the condensing water. This, as 
has been explained, draws cold water 
from one of the intake conduits and dis- 
charges the heated water into the dis- 
charge conduit. Both intake and outlet 


shown in the diagram between the tur- 
bine and the manholes leading into the 
conduits, and between the circulating 
pump and the boiler-room wall. The wet 
vacuum pump is a rotary pump, driven 
by an electric motor. This will be placed 
below the engine-room floor in one of the 
open pits. These two pumps, as well as the 
oil pumps and the feed-water pump, were 
furnished by Henry R. Worthington. 
The oil pump for furnishing oil under 
pressure, which is supplied to the step 
bearings of the turbine, will also 
be on the turbine room floor in 
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this vault. The oil accumulator fur- 
nished by R. D. Wood & Company, of 
Philadelphia, will be set close to the tur- 
bine on the side opposite to the pumps. 
The grouping of all the machinery for 
each turbine is practically the same, ex- 
cept for ithe arrangements being reversed. 
The floor of this room will be unbroken, 
covered with tiles, and the only openings 
will be the stairs down to the open pits, 
the pits themselves, and the covers for 
the tunnel manholes. All the piping, ex- 
cept the steam and exhaust pipe described 
above, will be out of sight, but perfectly 
accessible, and the electrical conductors 


will also be carried from the turbine room | 


to the switchboard house through ducts 
under the engine-room floor. 

The system of open pits under the en- 
gine-room floor is arranged to give access 
to the step bearings of the turbines. They 
are entered by a stairway placed close to 
each turbine. From the foot of this a 
passage runs diago- 
nally to a vault, giv- 
ing access to the step 
bearings. Beyond this 
vault, the passageway 
makes a right-angle 
turn and leads to the 
vault where the two 


pumps mentioned 
above have been 
placed, From this 
vault a passageway 


runs parallel to the 
boiler-room until it 
meets the correspond- 
ing vault for the next 
gencrating unit. 

In the design of the station three main 
divisions have been recognized—the boiler 
house, the turbine room, or really the 
machine room, and the switch house. The 
boiler room, as has been seen, contains 
only the boilers and the motors for oper- 
ating the stoker. In the turbine room 
all other auxiliary apparatus is collected 
and arranged so as to make access to each 
piece easy. Thus, only under exceptional 
circumstances will it be necessary for the 
engineer in charge to leave the turbine 
room. This grouping of the machinery 
not only ensures reliability, but makes it 
possible for the engineer to have complete 
control of all his machinery and thus re- 
ducing the number of attendants required 
to a minimum. 

The switch house is located between 
the new and the old generating rooms. 
The front part of this building contains 
the main entrance and the offices for the 
engineers. All employés will enter and 
leave the buildings through this entrance, 
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and here will be placed the time clock. 
Back of these offices is the switch house 
proper. This has four floors, the lower 
containing the cable vaults, into which 
lead all the wire ducts, both those from 
the old and the new generating rooms, 
and the distributing vaults which lead 
out to the streets. A description of this 
system was given in the ELECTRICAL 
Review for March 5. The new conduits 
were laid by G. M. Gest, of New York 
and Cincinnati. The floor just over the 
cable vaults contains the bus rooms. 
Here are placed the various sets of buses, 
arranged in fireproof compartments along 
the centre. Along the sides are the po- 
tential transformers, the knife switches 
for disconnecting the generator leads and 
the current transformers. Over the buses 


are placed the knife switches for opening 
all cables. 

The next floor is the switch room, 
where are placed the electrically operated 
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oil-break switches. There is a pair of 
selector switches for each cable, and a 
second pair for each generator lead. 
There is, in addition, a main generator 
switch. The feeders are connected to the 
desired bus by operating one or the other 
of the selector switches. To throw in a 
generator, first one of the selector 
switches is thrown, connecting the gener- 
ator lead to the corresponding set of 
buses. This, however, leaves open the 
main generator switch. The generator is 
then synchronized with the bus-bars, and 
this switch is closed. 

The upper floor of the switch house 
forms the operating room. ‘This is 
lighted by a monitor in the roof, and it 
is entirely shut off from both generating 
rooms. ‘The switchboards are arranged 
around the sides and ends of the room. 
At the end nearest the offices is the ex- 
citer board. Next to this, along the sides 
of the room, are, on the one side, the 
generator board for the old station, and, 
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on the other, the corresponding board for 
the new station. Then follow the boards 
for the feeders. On these boards are 
mounted the controlling switches and the 
instruments. The switchboard apparatus 
was supplied by the General Electric 
Company, and typifies the highest de- 
velopment that has yet been reached in 
the design of switch houses. 

When the new station is put into oper- 
ation, the alternating-current switch- 
hoard in the original station will be trans- 
ferred to the new room. ‘The old switch- 
board at present consists of two stories. 
The first story, which is operated from 
the engine-room floor, is for the are 
lights; the second, for the alternating- 
current system. The are light switch- 
board will remain in place, and will be 
controlled from this room. 

In a generating station of this size it 
is of very great importance to prevent 
any breakdown of the exciting system. In 
the original station 
there is a single 
(steam-driven fifty - 
kilowatt exciter set 
used for starting pur- 
poses. There are, in 
addition, several mo- 
tor-driven generator 
sets for the exciter 
service. In each of 
the new turbine rooms 
there will be a mo- 
tor-driven exciter set 
placed on the floor 
near the switch-house 
wall. A storage bat- 
tery equipment, which 
will float on the exciter system, is 
also being installed in the storage 
battery house in the rear of the 
older station. This exciter system 


will be reserved entirely for the exciting 


circuits and for a small number of ex- 
tremely important lamps, such as that for 
the boiler water gauge, at important 
points in the engine room and in the 
switch house. This arrangement is for 
the purpose of providing against any pos- 
sible contingency which might throw out 
the entire station. There would still be 
light enough from these lamps to carry 
out the necessary operations in rectifying- 
the trouble and starting again. 

The voltage of the new units will be 
6,900. That of the old is 2,800. To tie 
the two generating units together when 
desired, transformers are required. These 
are placed in a small transformer house 
just in the rear, and entered from the 
old generating room. There are at 
present in this room three 500-kilowatt 
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and three 900-kilowatt transformers. 
Space is reserved for doubling this equip- 
ment. 

The equipment of the new station is as 
yet incomplete. The condition about the 
first of this month is represented in the 
illustrations. . 

The Boston system is an extreme- 
ly important one, and it is to the 
credit of the engineers in charge 
that it has always been in the forefront 
of power-station design. The size of the 
system is well indicated by the allowance 
for future expansion to an ultimate 
capacity of 60,000 kilowatts in new ma- 
chinery alone. At the first of this month 
the Edison company was operating 642,- 
406 incandescent lampe, 9,546 arc lamps 
and supplying power to motors to the 
extent of 23,891 horse-power. Many of 
these motors are in the city proper, and 
are operated on the outers of the three- 
wire system. 

The president of the company is Mr. 
C. L. Edgar, who has been associated with 
it since 1877, and to whose able manage- 
ment much of its success is due. With 
him are associated the following officers, 
who have taken an active part in the de- 
sign and construction of the new power- 
house: Mr. Sidney Hosmer, superin- 
tendent of construction; I. E. Moultrop, 
mechanical engineer; W. P. Hancock, 
superintendent of stations; L. L. Elden, 
electrical engineer. 

The following is a list of the contrac- 
tors who have carried out the work at 
the new station: 

Aberthaw Construction Company, Bos- 
ton, Mass., reenforced concrete in the 
building. 

American Steel and Wire Company, 
Chicago, Ill., cable. 

A. & J. M. Anderson, Boston, Mass., 
erecting oil switches. 

Atlantic Works, East Boston, Mass., 
hot well and blowoff. 

Ałphons Custodis Chimney Construc- 
tion Company, New York city, chimney. 

A. Cast, Boston, boiler settings. 

B. F. Sturtevant Company, Boston, 
Mass., exhaust heads for steam pipe. 

Babcock & Wilcox Company, 85 Liberty 
street, New York city, boilers. 

Bay State Dredging Company, Boston, 
Mass., dredging. 

Blount & Lovell, Boston, Mass., stoker 
drives. 

Brown Hoisting Machinery Company, 
Cleveland, Ohio, coal-handling bridge. 

C. A. Claflin & Company, Boston, 
Mass., Lee injectors. 

- Chapman Valve Manufacturing Com- 
pany, Indian Orchard, Mass., gate valves. 
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Chelmsford Foundry Company, 
Chelmsford, Mass., part of the ironwork 
in the ashroom and pipe gallery. 

C. H. Crosby & Company, Boston, 
Mass., changed over cables from old to 
new conduits. 

Cory Signal Company, New York, 
N. Y., engine and operating-room indi- 
cators. 

Conduit Electric Manufacturing Com- 
pany, Boston, Mass., three-phase power 
circuit to coal tower. 

Daniel Russell & Company, ash chute 
dampers, weighing hoppers and coal 
chutes to stokers. 

E. W. Everson & Company, Providence, 
R. 1., sluiceways and harbor construc- 
tion; grading at the grounds. 

Basunan, Pease & Company, Boston, 
Mass., galleries about the machines. 

Edward Kendall & Sons, Cambridge, 
Mass., sinoke flues. 

F. A. Snow, Boston, Mass., duct line 
work. 

F. J. Ilannon, Boston, Mass., grading. 

G. M. Gest, 277 Broadway, New York 
and Cincinnati, electrical conduits. 

G. W. & F. Smith Iron Company, Bos- 
ton, Mass., galleries on the walls of the 
turbine room. 

General Electrie Company, Schenec- 
tady, N. Y., switches, motors for stokers, 
turbines, generators, transformers, in- 
struments, ete. 

Grueby Faience Company, 
Mass., ornamental tiling. 

Harrison Safety Boiler Works, Phila- 
delphia, Pa., Cochrane separators. 

Harrisburg Foundry and Machine 
Company, Harrisburg, Pa., Fleming cir- 
culating engine. 

Herbert S. Potter Boston, Mass., elec- 
tric wiring for light and power. 

Hecla Iron Works, 118 North Eleventh 
street, Brooklyn, N. Y., iron windows. 

Henry R. Worthington, 114 Liberty 
street, New York city, circulating, dry 
and wet, vacuum, oil and feed pumps. 

India-Rubber and Gutta-Percha Insu- 
lating Company, Yonkers, N. Y., Habir- 
shaw cable. 

J. H. Proctor & Company, Boston, 
Mass., erected belts and built the trestle 
for the coal conveyer. 

James T. Boyd, Boston, Mass., con- 
sulting engineer. 

L. Schutte & Company, Philadelphia, 
Pa., boiler stop, check valves, ejectors for 
priming circulating water pumps. 

L. R. Tidd, Boston, Mass., timber work 
on the wharf and plank driveways. 

Locke Regulator Company, Salem, 
Mass., damper regulators. 

Lumsden & Van Stone Company, Bos- 
ton, Mass., flanged pipe joints, high-press- 
ure steam pipe, circulating water pipe, 
free exhaust pipe and most of the smaller 
piping. 


Boston, 
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National Conduit and Cable Company, 
New York, N. Y., cable. 

National Pipe Bending Company, New 
Haven, Ct., feed-water heaters. 

New England Structural Company, 
Boston, Mass., steel for building and coal 
conveyer. 

Niles-Bement-Pond Company, 136 
Liberty street, New York city, electric 
crane. 

Pittsburg Reduction Company, Pitts- 
burg, Pa., aluminum. | 

Priest, Page & Company, Boston, Mass., 
Howe scales. 7 

Purdy & Henderson, New York, N. Y., 
consulting engineers for the architects. 

R. D. Wood & Company, Philadelphia, 
Pa., oil accumulator. 

Robins Conveying Belt Company, 13 
Park row, New York, new conveying belts 
and coal tower. 

Sargent & Lundy, Chicago, Ill., con- 
sulting engineers. 

Trenton Porcelain Company, Trenton, 
N. J., porcelain insulators and tubes. 

Walworth Manufacturing Company, 
Boston, Mass., city water mains, meter 
connections. 

Westinghouse, Church, Kerr & Com- 
pany, New York city, the Roney stoker 
and Holly system. 

Whidden & Company, Boston, Mass., 
general contract for the entire building. 

Winslow & Bigelow, Boston, Mass., 
architects. 


A Rural Telephone Produce 
Exchange. 

The Penn Yan (N. Y.) Telephone 
Company has established a rural produce 
exchange for the use of its patrons. There 
are over 200 rural subscribers connected 
to this exchange, and there are 200 more 
telephones contracted for. Manager A. 
M. Taylor, says the American Telephone 
Journal, conceived the idea that a general 
information central would be appreciated 
by his rural patrons; so, in accordance 
with this idea, he installed a large black- 
board. To illustrate how this idea works, 
let it be supposed that a party living on 
the Torrey line has a horse, cow, seed or 
any other marketable article for sale. He 
calls up the produce exchange, giving the 
number of his telephone, and tells what 
he has to sell. This information is placed 
upon the blackboard. Now, suppose that 
another person, residing on the Crosby- 
Barrington line, wishes to purchase some- 
thing of this kind, and asks the produce 
exchange who has horses, ete., to sell. He 
is given the number of the party who has 
such articles as have been enquired for, 
and then he can call and find what he 
wants, without making extensive trips 
throughout the country. Besides the rural 
lines, the Penn Yan exchange has over 
500 telephones within the town limits. By 
the end of the vear, from present indi- 
cations, there will be 1,000 subscribers. 
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A New Dynamo Testing Machine. 

Mr. James J. Wood, of Fort Wayne, 
Ind., has obtained a patent on a machine 
for testing dynamos. The purpose of this 
invention is to provide a suitable machine 
upon which the field magnet and armature 
of a dynamo may be mounted in correct 
relation in order that the armature may 
be revolved in the centre of the field for 
testing purposes—that is, to determine its 
balance and electrically test its winding 
while revolving in its appropriate field 
magnet. The machine is especially appli- 
cable with what are known as “‘direct-con- 
nected” dynamos or generators—that is 
to say, those which when set up for use 
are directly coupled to or built as a part 
of the steam engine or other source of 
power. In testing direct-connected gen- 
erators it has been heretofore customary 
to block up the bearings supporting the 
armature shaft or a special shaft upon 
which the armature was hung for test- 
ing until the armature was brought to 
correct position to revolve in the exact 


centre of the field. The invention pro- 
‘vides a very simple, effective and con- 
venient means for accomplishing the re- 
quisite support during testing and en- 
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abling the armature bearings and field 
magnet to be adjusted in perfect align- 
ment and to any variations in height that 
are necessary to bring them to the correct 
relative position. ‘This new machine com- 
prises means for fixedly supporting one 
member of the dynamo and for adjustably 
supporting the other member thereof on 
vertically adjustable supports. These sup- 
ports are fastened against upright col- 
umns or pedestals, to which they may be 
confined at any desired elevation. The 
pedestals on their vertical faces are formed 
with transverse grooves equidistantly 
spaced, while the abutting faces of the 
supports are formed with like grooves 
spaced either closer together or wider 
apart than ithose of the pedestals, so that 
by adjusting the supports to the desired 
_ height and inserting keys in the slots 
formed by the grooves which coincide, the 
supports are firmly and securely upheld 
at the desired elevation. By reason of the 
different spacing of the respective series 
of grooves a vernier adjustment is se- 
cured, providing for an almost infinite 
number of gradations in the elevation of 
the supports, while enabling fastening 
means of adequate strength to be used. 
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The New York Electrical Society. 
The 243d meeting of the New York 

Electrical Society will be held at the 
Havemeyer Building, Columbia Univer- 
sity, New York city, Wednesday eve- 
ning, May 25. There will be a business 
meeting at 7.45 P. M., and at 8 o’clock, 
Dr. M. I. Pupin will lecture on “Selec- 
tive Signaling by Electrical Resonance.” 
Dr. Pupin will explain the principles and 
the essential elements of this system of 
transmission. These elements are: the 
multi-frequency alternator, the trans- 
mitter, the distributors, the resonators 
and the rectifiers. At the special request 
of the United States Patent Office com- 
missioner, Dr. Pupin has prepared an ex- 
hibit for the pavilion of the United States 
Patent Office at the St. Louis Exposition, 
illustrating by a complete model the trans- 
mission of telegraphic messages by al- 
ternating currents of various frequencies, 
the receiving and the transmitting appa- 
ratus being electrically tuned to the fre- 
quencies which they are intended to re- 
ceive and transmit. This exhibit will be 
shown at the lecture. The lecturer will 
discuss, at some length, the application 
of electrical resonances, on which the de- 
velopment of wireless telegraphy may so 
largely depend. | 

The following members were elected at 
the last meeting: J. K. Robinson, S. B. 
Jones, Arthur H. Bryant, J. B. McKeown, 
Edgar S. Barney, Geoge W. Russell, Jr., 
P. G. Gossler, Richard Bigelow, Basil G. 
Kodjbanoff, Charles R. Florence, Charles 
H. Stanton, John A. Secor, Lynn S. Kid- 
ney, Alfred L. Larwill, William H. Robb, 
A. K. Spencer and Frederic E. Town. 
<> 
The Experimental Determination of 

the Form of Alternating 
Currents. 

The following method for determining 
experimentally the form-factor of alter- 
nating-current waves is given in the Lon- 
don Electrician for May 6. The method 
was devised by Messrs. P. Rose and A. 
Kühns, of the Physikalisch-Technische 
Reichsanstalt: 

The form-factor f is defined as the 
ratio of effective volts to mean volts—. e., 
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The dividend coincides with the reading 
of an alternating-current voltmeter, and 
the divisor may be obtained in the follow- 
ing manner. A disc of insulating mate- 
rial, half of whose periphery is covered 
by a metal segment, is rotated by the 
alternating-current machine, the form- 
factor of which is to be found. Two 
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brushes. placed side by side, rub on the 
periphery of the disc. The whole ar- 
rangement acts like a switch, which makes 
contact during one-half of the alternat- 
ing-current wave and breaks contact dur- 
ing the other half. In this way a pulsat- 
ing continuous current is ‘obtained, and, 
if this pulsating current is sent through 
a continuous-current voltmeter of the 
D’Arsonval type (having smal] self-induc- 
tion) or through a wattmeter in the man- 
ner described below, then the reading will 
represent half the mean voltage of the 
alternating current. The form-factor, 
therefore, is obtained by dividing the ef- 
fective volts, as read off the alternating- 
current voltmeter, by double the reading 
of the continuous-current instrument. If 
a wattmeter is used for this purpose, a 
constant continuous current is sent 
through the main coil, while the voltage 
coil is fed by the pulsating continuous 
current. Thus the wattmeter is convert- 
ed to a voltmeter, suitable for indicating 
the mean of the pulsating wave sent 
through it. In this manner the authors 
determined the form-factors of various 
waves and found that they agreed very 
closely with the form-factors obtained by 
the aid of a planimeter. 


The Eiffel Tower in Wireless 
Telegraphy. 


A Paris correspondent of one of the 
London daily papers reports that wireless 
telegraph experimenta are now being con- 
ducted from the Eiffel tower. The tower 
supports a copper rod 350 metres in height 
—that is, fifty metres higher than the 
tower. This forms the antenna of the 
station. It is thought that this high an- 
tenna will enable communication to be 
established at a radius of 250 miles around 
Paris, and consequently with some of the 
French seaports on the channel, and even 
with the French squadron out at sea. Up 
to the present time, messages have been 
exchanged only with the forts forming 
the outer defences of Paris. 
> 

Engineering Building Fund. 

The fund which is being raised by the 
American Institute of Electrical Engi- 
neers as its share of the expense in se- 
curing the ground on which the new en- 
gineering building is to be erected, has 
been increased by several important con- 
tributions recently. Mr. E. W. Rice, of 
Schenectady, N. Y., has contributed 
$1,000; Mr. Thomas A. Edison, $5,000, 
and Dr. M. I. Pupin, of Columbia Univer- 
sity, $5,000. This brings the total fund 
up to $60,000 at the present time. 
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TELEPHONE ENGINEERING—V. 
BY J. ©. KELSEY. 


MULTI-VOLTAGE REPEATING COIL SYSTEM 
—THE DEVELOPMENT OF THE TRUNK 
CONNECTION. 


Common battery double supervision 


ELECTRICAL REVIEW 


signifies to B that the party has an- 
swered. After doing this, it has no fur- 
ther function, and is removed from the 
future operation of the trunk for that 
particular connection. A comparison of 
local and common battery trunking shows 
that fifteen common battery trunks will 
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service is particularly adaptable to rapid 
connection and disconnection of telephone 
subscribers entering different offices. By 
reason of automatic signaling, both A and 
B operators know the exact state of the 
connection. A lamp exists in the trunk 
at B, which tells her when her party has 
answered, and entirely eliminates the pos- 
sibility of ringing fn the subscriber’s ear. 
Local battery service gave no indication 
of ithe growth of a connection, and even 
did not give a disconnect signal, except 
when the subscriber remembered to ring 
off. But in common battery trunk service, 
not only does the B operator know when 
the B party answers, but tthe A operator 
as well. She gets a signal simultaneously 
with B, upon disconnection, but it has 
been found that A alone should get the 
signal, and then signify to B that the 
trunk is no longer needed. A is the origi- 
nating operator, and is therefore given 
control of the connection. It is her duty 
to see that ithe call is properly completed 
and terminated. 

To accomplish this, four lamp signals 
are required, of which two are at A, in her 
ordinary cord circuit, and the other two in 
the B circuit. When the calling party 
hangs up his receiver, the answering super- 
visory lamp of the A cord circuit should 
light up. When the called party hangs 
up his receiver, the calling supervisory 
lamp of the A cord circuit should light 
up also. There is no forgetting to ring 
off, for the subscriber unconsciously gives 
the signal. When the called party hangs 
up, the A operator knows it at once, and 
if the calling party also hangs up, thereby 
giving a complete clearing out, A pulls 
down both plugs of her circuit, and un- 
consciously gives B notice to pull down 
her part of the connection by lighting 
one of her two lamps. The other lamp 


handle the traffic that requires thirty local 
battery trunks. 

A trunk circuit may be considered as a 
long calling cord, too long for one oper- 
ator to handle, and thereby requiring the 
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aid of an operator in the distant exchange. 
The signals of the A circuit act exactly 
like local connection, but the B or distant 
operator does the ringing. The B cir- 
cuit ends in a plug, ringing and listen- 
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ator B can on no account disturb the con- 
nection. But when lighted, it denotes an 
idle trunk. Lamp RL is the ringing lamp, 
and signifies to B when the desired party 
answers. 

The first trunk installed with the multi- 
voltage system did not cause the lamp DL 
to remain out, after it had served its 
purpose. It was allowed to light again. 
It therefore caused A and B to get simul- 
taneous disconnect signals, which is quite 
contrary to present practice. The connec- 
tion is shown in Fig. 7, in which the A 
circuit is stripped of all its connections, 
except those bearing on the supervisory 
lamps, ACL and CCL. OK is the order 
key, which gives each A operator the op- 
portunity for direct speaking with ithe 
distant B operator. The multiple of the 
trunk jack is in the A office, in which 
the tip and ring springs are connected to 
the trunk line, and the sleeve to ground 
through twenty volts, to take the place 
of the resistance acting as the cutoff re- 
lay winding. Otherwise, the cord super- 
visory lamp CCL would have no complete 
circuit. The trunk terminates at B in 
a plug. - But this plug and the jack are 
only in inductive relation, being sepa- 
rated by a repeating coil. Hach office 
supplies its own subscribers with battery 
current, whatever the connection. 

The trunk line proper ends in the two 
quarters of the repeating coil, R,P, and 
R,P,, the quarter windings being con- 
nected by a condenser. Were the two 
quarters short-circuited, the trunk line 
would cause battery to flow through the A 
supervisory relay prematurely, extinguish 
CCL before the proper time and thereby 
confuse the operating of the trunk. 

The ringing lamp RL is connected be- 
tween the eight-volt battery and the sleeve 
of the plug, being a four-volt lamp it 
lights at proper brightness, when the en- 
trance of the plug passes it in series with 
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ing key, and the two lamp signals. In 
Fig. 7 DL serves as a disconnect lamp, 
and also signifies that A has heard the 
trunk ordered and inserted the plug ac- 
cordingly. As long as DL is dark, oper- 


the cutoff relay winding of twenty ohms. 
The disconnect lamp DL is lighted 
when the operator lifts the plug from its 
seat, closing a switch which allows eight 
volts of battery to flow through the lamp 
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and the series resistance of twenty ohms. 
Relay CR is the usual non-inductive 
cord relay of this system. Relay DR con- 
trols lamp DL, and relay LR controla 
lamp RL. Both relays, when energized, 
place ten-ohm shunts about the lamps. 

When a call is made for another office 
subscriber, the A operator depresses the 
order key OK, and notifies operator B of 
desired number. B assigns the trunk to 
be used, and at onces picks up the plug 
to test the jack of the called party. The 
test is made in the usual way, by touching 
the tip to the sleeve. If busy, energy is 
stored up in the quarter winding, more 
properly, the core of the entire coil, which 
discharges into the bridged receiver, and 
the bridged calling receiver. Lifting the 
plug from its seat causes lamp DL to 
light. About this moment, we may as- 
sume that A has inserted her plug into 
the jack of the specified trunk, to com- 
plete the connection. This act will ener- 
gize relay DR, because the current flows 
from the B battery through relay DR over 
the tip side of the trunk line through the 
quarter of the repeating coil to ground. 
The relay DR darkens DL. 

The act of picking up the trunk plug 
causes DL to light. The entrance of the 
A plug causes it to be extinguished, 
whereupon B rings on the desired line, 
after plugging into the jack. The act of 
plugging in causes the lamp RL to light. 
When the party answers, lamp RL dark- 
ens, because the subscriber’s relay CR is 
actuated, and puts a ground on a circuit 
including relay LR, the ring side of the 
trunk line, the ring side of the A cord 
circuit through relay CCR to A battery. 
Relay LR being actuated, puts a shunt 
coil about RL, and relay CCR at A shunts 
CCL. Therefore, the removal of the called 
party’s receiver gives both A and B oper- 
ators a simultaneous signal. 

During a talking connection, all four 
lamps are dark. When the calling party 
hangs up, ACL will light. When the called 
party at B hangs up, lamp CCL will light, 
and simultaneously, one of the lamps at 
B, RL. The originating operator at A, 
secing both signals lighted, pulls down her 
part of the connection. The act of with- 
drawing the plug from the trunk jack 
opens the circuit through relay DR and 
over the tip side of the trunk line, allow- 
ing lamp DL to light. This is the signal 
for B to pull down her connection. CR 
governs the action of two relays, or three 
relays depend on action of subscriber. One 
relay DR is solely controlled by the A 
operator. 

The simultaneous disconnection is a bad 
thing, unless the B operator waits for the 
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proper disconnect signal. Suppose an A 
party calls, and the B party answers in 
the person of the office boy. He will 
hang up and call the busy office man to 
his extension desk telephone. The act of 
hanging up would cause lamps to light 
at A and B, CCL and RL, respectively. 
The A operator would not have any temp- 
tation to pull down the connection, be- 
cause she only acts on two signals. But 
B is usually rushed, and seeing the light- 
ed lamp RL, will jump at the conclusion 
that the connection is finished, and will 
order another connection put up on the 
trunk. When the office man removes his 
receiver, he will find no one waiting, but 
presently his own operator will answer 
him, who is blissfully unconscious of any 
trouble. The result is lost time, both to 
operating company and to that business 
man. 

To prevent this trouble, a change was 
made in the trunk circuit, shown in Fig. 
8. The single winding relay LR was 
replaced by a compound relay composed of 
sixty and ten-ohm windings. The sixty- 
ohm winding was connected just as the 
original LR was. But the ten-ohm shunt 
resistance was replaced by the ten-ohm 
winding of the compound relay which, 
when actuated, pulled up its armature, 
and closed the ten-ohm winding about 
lamp RL. When the sixty-ohm winding 
ceased to carry an energizing current, its 
armature would not release, because the 
current shunted from the lamp had set 
up a magnetism in the core of the relay, 
and a permanent shunt was obtained, 
which could only be broken by the with- 
drawal of the nlug, which breaks the lamp 
circuit itself. 

With this locking relay, the office boy 
could hang up, and B would know noth- 
ing of it. Both of her lamps are out, and 
RL stays out. When A withdraws her 
plug, lamp DL lights, which gives B a 
positive order to disconnect and gives no 
chance for error. 

It is a peculiarity of this trunking sys- 
tem and all of the later developments, 
that no signals wil] be operated without 
the entrance of the A plug. The B re- 
lays can not act on the signals until the 
battery from A has acted upon them. 
Some trouble is therefore caused by the 
cutting in of chance line transpositions, or 
reversals due to the rewiring at some 
cable box, or cross-connecting frame. 
While such possibilities should ‘be small in 
a well regulated exchange system, it is 
not always true that the construction and 
operating departments work cooperative- 
ly. 

In cities where the trolley lines ramify 
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in all directions, the chances are that the 
main and branch exchanges will lie in a 
direct line between the power-house and the 
terminal of a particular trolley line. This 
means that e difference of potential will 
exist between a ground connection at one 
office and a ground connection at the other. 
A relay connected by wire ‘between 
these two grounds will be powerfully 
energized, and a receiver placed likewise 
will indicate the stopping, running and 
starting of cars, the hum of the station 
generators, the ticking of telegraph sound- 
ers and divers other noises. Such trou- 
ble the trunks shown in Figs. 7 and 8 
had to experience. During connection, the 
ground of each battery was placed in con- 
nection, and the earth currents passed 
through both sides of the trunk circuit 
throughout their entire length. Whether 
the trunks were well transposed or en- 
closed in lead-covered cables the entire 
length, thereby entirely free from induc- 
tive troubles, the great conductive trouble 
remained, and the connection was invari- 
ably noisy. It became necessary to design 
a trunk circuit, which eliminated the flow 
of earth currents throughout its conduc- 
tors. 

If a current of sufficient strength passes 
through a relay, it will energize it and 
pull up its armature. If the battery and re- 
lay circuit is opened, current can no longer 
flow because an infinite resistance has been 
placed in the circuit. But most relays do 
not have to have an infinite resistance in- 
serted to make them release their arma- 
tures. Ordinary resistances like 5,000 
ohms, or 10,000 ohms placed in a circuit 
containing a twenty-volt battery and a 
relay, will cause the relay to release its 
armature. If one would take the relay 
CRR, shown in Fig. 7, and connect it with 
a twenty-volt battery and a resistance box, 
varying from 50 to 10,000 ohms, he would 
find that the insertion of 1,000 ohms would 
not allow the armature to be pulled up. 
But to make that relay armature fall back 
after it is pulled up is a different matter. 
If 1,000 ohms will not allow the armature 
to be pulled up, it will take much more 
than 1,000 ohms to make it release its 
armature when once pulled up. It will 
take nearly 5,000 ohms. To make certain, 
10,000 ohms should be inserted. The 
trunk circuit shown in Fig. 9 was de- 
signed on this principle of varying resist- 
ance through operative and non-operative 
limits, without opening the circuit. 

The circuit shown in Fig. 9 indicates 
a change in the character of the relay DR. 
Otherwise, the locking relay is the same 
as in Fig. 8, and the lamps are lighted 
in the same manner as in Fig. 7. The 
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trunk operates just as formerly, and from 
the operators’ standpoint, they do not know 
the difference between the operation of 
circuits 8 and 9. B assigns the trunk ito 
the A operator in question, and A inserts 
her plug. This causes the trunk circuit to 
conduct current through the 12,000-ohm 
winding of relay DR, from the A battery 
and through relay OCR, without pulling 
up its armature, as the current is too 
weak. But the current is not too weak to 
operate DR, as it is composed of a great 
number of turns, and no energy is wasted 
by exterior resistance. Pulling up its arma- 
ture puts a shunt about the lamp DL, 
rendering it dark. When B sees the dark- 
ened lamp, she rings the party by throw- 
ing key RK, putting alternating current 
on the line through the subscriber’s con- 
denser and bell. Inserting the plug lights 
the ringing lamp RL, by placing it in 
series with the winding of the line cutoff 
relay. 

When the party answers the battery 
current passes through the relay CR, ener- 
gizing it and causing its contacts to put 
a shunt circuit about the 12,000-ohm 
winding, composed of the sixty-ohm wind- 
ing of relay LR, and the twenty-ohm 
winding of DR. The 12,000 winding and 
the twenty-ohm winding are wound on the 
same core in same direction, so that the 
relay as a whole is not weakened by the 
eighty-ohm shunt. The relay CCR is not 
sensitive enough to operate through 12,- 
000 ohms, but it will readily operate with 
that high resistance reduced to eighty 
ohms. Relay CCR will put a shunt about 
COL, and A knows that the party has an- 
swered. 

The increased current from A due to 
the decreased resistance is utilized by re- 
lay LR, which acts on its armature and 
closes a ten-ohm winding about lamp RL, 
darkening it and telling B to cease ring- 
ing on the line. 

As in Fig. 7, all four lamps are dark 
upon talking connection. When the origi- 
nating party hung up, the lamp ACI 
lighted. When the called party hangs up, 
relay OCR releases the shunt about CCL, 
and causes it to light. Relay CCR re- 
leases its armature, because it has not 
the power to hold it after cord relay CR 
has released its contacts. The opening of 
these contacts removes the sixty and 
twenty-ohm windings from their parallel 
position with the 12,000-ohm winding, 
thereby leaving the 12,000-chm winding 
alone in the circuit. Relay COR acts as if 
its circuit were opened, although it is still 
furnishing current to DR h its 
windings. Relay LR does not release con- 
tacts and lamp RL remains dark. A with- 
draws plug and DR is deenergized. Lamp 
DL lights and the disconnection is en- 
tirely completed by .B. 

This trunk is a quiet one, and the only 
thing to mar its operation is an occasional 
transposition, which will cause the battery 
from A to oppose the battery from B in 
the relay LR, causing a strong buzzing 
sound on the connection, and forbidding 
the locking of LR. 
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PROFESSOR BELL AND HIS KITES. 


BY WALDON FAWCETT. 


Professor Alexander Graham Bell, in- 
ventor of the telephone, has been deeply 
absorbed during the past year or two in 
an effort to solve the problem of aerial 
navigation through the medium of kites. 
Professor Bell, unlike many inventors, 
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reaped a rich monetary reward from the 
results of his first great invention and has 
thus been enabled to spare no expense in 
his present pursuit. His investigations 
and experiments have been conducted at 
Washington, D. C., and at his laboratory 
at Burdetts, Nova Scotia, where his sum- 
mer home is located, but it is only within 
the past few weeks that he has consented 
to take the scientific world into his con- 
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fidence regarding the results thus far at- 
tained. i 

All Professor Bells work has involved 
the utilization of a kite structure. When 
he entered upon his investigation of the 
subject he found that all box kites and 
flying machines of this order were defec- 
tive in two ways. In the first place the 
box kite is braced in a horizontal and 


vertical direction, but not otherwise, so 
that cross supports have to be introduced 
in the frame, which increases the weight 
without adding to the flying power, and 
at the same time operates as an obstacle 
to the wind. In the second place the box 
kite type of airship—of which Professor 
Langley’s famous aeroplane is an elabora- 
tion—has a second serious defect in that 
the weight increases with the cube as. 
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rapidly as the lifting power does with the 
square, so that’ the larger the kite the 
less it will lift in proportion. 

In view of these discoveries, Professor 
Bell was led to construct a kite the frame 
of which presents the form of a triangle, 
no matter from what side it is viewed. In 
other words, the frame is a perfect tetra- 
hedron and, in his experiments, the elec- 
trical inventor found, as he had antici- 
pated, that it was self-braced in every di- 
rection, and, moreover, that the lifting 
power increased at a greater ratio than 
the increase of weight. By combining a 
number of these kite tetrahedrons, Profes- 
sor Bell has been enabled to lift a man 
weighing 200 pounds. 

Professor Bell gave his first and only 
public demonstration of his new inven- 
tion this spring on the occasion of the 
annual field day of the National Geo- 
graphic Society, at Columbia, Va. In his 
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In connection with his address before 
the National Geographic Society, Profes- 
sor Bell sent aloft several specimens of 
his kites. The first one introduced was a 
framework of wood covered with red silk, 
and weighed 1,291 grammes. It had a 
surface of 3,464 square metres and the fly- 
ing weight was 373 grammes to the square 
metre. Another kite was of aluminum 
construction and weighed three pounds 
nine ounces or 1,617 grammes. The flying 


surface was the same as the first men- 
tioned kite, but the flying weight was 467 
grammes per square metre. Some addi- 
tion to the weight was also made by the 
steel wire with which this kite was flown 
—used in place of the linen cord employed 
in the case of the lighter kite. 

A third kite was of distinctive shape. 
The tetrahedral unit was employed, but 
instead of being combined in the form of 
a tetrahedron the cells were fastened to- 
gether to form a horizontal plane. The 
cells were placed in two series and formed 
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Massachusetts Institute of Tech- 

nology. 

The entrance examinations of the 
Massachusetts Institute of Technology, 
Boston, Mass., will be held in two ses- 
sions, one beginning in June, and the 
other the latter part of September. These 
examinations are held at a large number 
of points throughout this country and 
Europe. A circular describing the require- 
ments for admission may be obtained by 
addressing the secretary, Mr. H. W. 
Tyler, 491 Boylston street, Boston, Mass. 

The institute is offering summer courses 
in a number of subjects, those of particu- 
lar interest to electrical engineers being 
mathematics, mechanical draughting, me- 
chanical arts, modern languages, physics 
and mechanical drawing. ‘These courses 
run during the months of June and July, 
and supplement the work of the regular 
year. The requirements for admission, 
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address on that occasion Professor Bell 
made it plain that his experiments have 
not yet passed the kite stage, but he ex- 
presssed the firm belief that when in the 
evolution of the modern airship the prob- 
lem of overcoming gravity is solved, the 
tetrahedral principle of construction will 
be found to have advantages over the ordi- 
nary flat-surface aeroplanes in the matter 
of both weight and cost. 

The inventor declared that the tetra- 
hedral unit is the only known unit of con- 
struction which offers a corresponding in- 
crease of lifting power with increase of 
weight. A flat surface or plane gives 
but one-fourth increase in lifting power 
to the increase in weight, and is, moreover, 
inadequately braced, whereas in the tetra- 
hedron no strain can come to one portion 
of the structure which the others will not 
receive by even distribution. Professor 
Bells achievements have ‘been attained 
by combining numbers of these kite tetra- 
hedrons. 


a kite about six feet long and fifteen inches 
wide. A convincing demonstration was 
given of the supporting abılity of the 
tetrahedral principle. The aluminum kite 
frame, with its ribs of apparently the 
most fragile construction, was placed 
across two poles and a boy was placed on 
top of the structure. The weight of the 
boy had no effect whatever upon the frame 
and later a man weighing 160 pounds 
was permitted to swing on the frame by 
his hands. After this second and more 
severe test a careful examination was 
made, but failed to disclose the slightest 
change in the position of any of the units 
of the structure. 

Professor Bells work thus far, inter- 
esting and promising as it is, is largely 
preliminary in character. The really sig- 
nificant phases will probably be disclosed 
during the coming summer, for Profes- 
sor Bell states that he has invented a 
motor which he will, within the next few 
months, test with his kites in order to if 
possible arrive at some definite conclusions 
as to his ability to construct a flying ma- 
chine which will be completely under 
control on the principle of the tetrahedral 
kite. 


work performed and the final examina- 
tions correspond to those of the regular 
school year. ‘These courses are open to 
persons who are not students of the in- 
stitute, if they possess the necessary quali- 
fications. 


Radium Minerals in Quebec. 

Under date of March 25, 1904, United 
States Consul-General W. R. Holloway, of 
Halifax, Nova Scotia, transmits the fol- 
lowing from the Halifax Mercantile Mart- 
time Merchant and Commercial Review: 

“Mineral containing radium have been 
discovered in the province of Quebec. The 
ore from which radium and oxide of 
uranium have been extracted was taken 
from a white-mica mine about eighteen 
miles back of Murray Bay, in Charlevoix 
County. White-mica deposits exist at 
several points in Quebec and eastern On- 


tario, and these will be developed next 
summer by an electric company, which 
hitherto has ii its mica supplies 
from India.” 
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NOTES ON FLYWHEELS. ' 
BY H. H. BARNES, JR. 


The choice of a flywheel for reeiprocat- 
ing engines direct-connected to alternators 
is a somewhat serious matter in view of 
synchronous operation. With prime movers 
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tion in the driving torque of the engine, 
which repeats itself periodically with each 
revolution, imposes itself upon the alter- 
nators and gives forced oscillations. The 
variable period, on the other hand, is 
that of natural oscillation. Natural oscil- 
lations invariably appear when an alter- 
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giving a uniform torque, and for belted 
units, a flywheel for the general purpose 
of obtaining a proper mechanical balance 
for the operation of the engine is all that 
is required, and the fact that an alternator 
has to be driven does nat enter into the 
problem. With direct-connected recipro- 
cating engines, however, it 1s customary to 
specify a flywheel that will limit the angu- 
lar displacement from the mean position 
under the worst conditions to a given 
number of degrees, the limit usually being 
set at + 2.5 electrical degrees. This rule, 
it has been claimed, gives the best all- 
round results for the operation of alter- 
nating-current machinery. In the follow- 
ing pages an outline has been given of 
comparative tests of alternators with both 
light and heavy flywheels, the results of 
which go to show that a good word may 
also be said for somewhat lighter wheels 
than the ones to which the above rule 
leads. 

Any one who has watched the generator 
instruments in a plant operating alter- 
nators in multiple will have noticed a 
slight periodic swing of the pointers. A 
closer study of these beats shows there 
are two distinct varieties. Usually the 
swing is in step with the revolutions of 
the engine and is entirely independent of 
the field excitation of the alternator. In 
other cases the beats have a distinct period 
of their own that varies with the field 
excitation and consequently with the bus- 
bar pressure. In the first case the varia- 


1A paper presented at the 177th meeting of the Ameri- 
on rey had of Electrical Engineers, New York, May 
way 


nator is paralleled a little out of step, and 
under some other conditions as well, and 
occasionally even predominate to the ex- 
clusion of foreed oscillations. At all 
events, it is an easy matter to determine 
the natural period experimentally. Its 
importance and its intimate relation to 
flywheel capacity will be more thoroughly 
appreciated if we analyze the results ob- 
tained in three different plants in which 
alternators of identical design are direct- 
connected to cross-compound reciprocating 
engines. The interesting feature in these 
plants and the reason for singling them 
out ‘being that, while the generators are 
identical and the engines nearly so, the 
flywheels differ very considerably in 
weight. 

The generators throughout are 500- 
kilowatt, two-phase, 100 revolutions per 
minute, sixty-cycle units of the inductor 
type. Their short-circuit ratio with no- 
load excitation is 3.5. 

The following table gives the flywheel 
data: 


Flywheel. 
Weight of Rim | Outside Diameter 
Plant in Lbs. in Feet. 
30,000 15 
B 50,000 16 
C 60,000 18 


The natural frequencies obtained experi- 
mentally for each plant at no load are 
shown in Fig. 1. 

It will be noted that the units with the 
lighter wheels have the higher natural 
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frequency, as was to be expected. The 
effect of this difference in natural 
frequency upon the behavior of the en- 
gine governors is marked. With the gov- 
ernor dash-pots in the condition in which 
the engine builders left them, parallel 
operation at normal pressure was a fail- 
ure in all three plants. Upon throwing 
two units together, cross-currents would 
build up, and eventually the surging would 
become so violent that the machines would 
have to be separated. The frequency of 
surging was that of natural oscillation 
throughout. With the same setting of the 
engine dash-pots, however, the machines 
in C would run together acceptably at 
no load at pressures of sixty ver cent and 
less of normal, and the machines in B 
at pressures of forty per cent and less of 
normal, whereas those in A failed to oper- 
ate satisfactorily at fifty per cent of nor- 
mal, which was the lowest pressure tried. 

By artificially decreasing the oscilla- 
tions of the governors, by means of the 
dash-pots, the units in A could be made 
to operate well at normal and higher press- 
ures. The units in B showed an improve- 
ment at pressure considerably above nor- 
mal (tests at reduced pressures had to be 
omitted here to avoid interfering with the 
commercial operation of the plant), while 
no improvement whatever was noticeable 
in C, except for the lower pressures. The 
former average limit of sixty per cent of 
normal being extended to over eighty per 
cent. 

A still further increase in the damping 
of the governors in C, however, resulted 
in a decrease in the limiting pressure, until 
with completely blocked governors paral- 
lel operation became impossible at any and 
all pressures. This result and similar 
ones obtained elsewhere would indicate, it 
scems, the existence of an inherent tend- 
ency toward cumulative surging that is 
in no way connected with the behavior 
of the engine governors. 

The origin and nature of this tendency 
are not directly apparent. It seems likely 
that they are intimately connected with 


Moment of Inertia in Lbs. x (Ft.)? 


Revolving 
Flywheel. Element Total. 
of Alternator. 
46,150 16,900 63,050 
92,430 16,900 109,330 
143,500 16,900 160,400 


the armature reaction of the alternators, 
but whether a departure from a uniform 
turning moment in the prime mover is 
also essential to its appearance may be 
doubted. As far as the writer is aware, 
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there is no indication in dynamics in the 
theory of forced and natural oscillations 
of a possibility of forced oscillations pro- 
ducing cumulative surging. If this is so, 
it might be imagined, although there is no 
direct experimental evidence to support 
the idea, that the surging which so fre- 
quently appears and is at times so hard to 
control, in alternators operating in mul- 
tiple (to limit ourselves to a definite case) 
is due, not to the lack of uniformity in 
the turning moment, but rather to the 
effect of heavy wheels upon armature re- 
action phenomena. It is also probable 
that we have operating, in addition to this, 
causes of the same nature as those that 
produce cumulative surging in a Watt gov- 
ernor system. It should be clearly under- 
stood that this is hardly more than a 
guess. But it is one that would be worth 
while checking up by making the follow- 


ing test, for which the writer has unfortu- 


nately not had an opportunity. 

In a plant in which direct-connected 
alternators are given to chronic cumulative 
surging that will not disappear even when 
running on the throttle with governors 
blocked, disconnect the engines and drive 
the alternators by means of individual 
constant-current motors. If we parallel 
the alternators under these conditions and 
surging still persists, we will have elimi- 
nated from the problem the angular varia- 
tion of the engine. If it should fail to 
appear, however, the origin of the trouble 
would be definitely located in the engine. 
Whatever the origin of this inherent tend- 
ency to surge may be we must more than 
counteract its effect to ensure successful 
parallel running, a result that may be 
brought about in two ways: by using heavy 
wheels—or else by operating at reduced 
pressures—the natural period of the unut 
may be lengthened to such an extent that 
the engine governor, instead of adding 
to the disturbance will have time to grap- 
ple with any surging that may appear, 
and wipe it out. An example of this is 
the behavior of the machines in plants B 
and C at reduced pressures. This solu- 
tion has the drawback of leading to wheels 
of prohibitive weight for slow-speed units, 
and, furthermore, of making the success- 
ful operation of the plant dependent to 
a certain extent upon the adjustment of 
the engine governors. 

The second and better way fo overcome 
the inherent tendency to surge is to pro- 
vide sufficient electrical damping. Any 
oscillations that may appear will then be 
taken care of by the damping, and the 
assistance of the governor will no longer 
be required. In fact the damping action 
will be more rapid and final if the gov- 
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ernor dash-pot is adjusted so that the gov- 
ernor will not respond to natural oscilla- 
tions, as, in the majority of cases, it would 
only strive to maintain the latter if left 
free to act. As it is easier to adjust, the 
dash-pot with this end in view, to bridge 
over a short period than a long one, we see 
that light wheels with their short periods 
are more desirable in this respect than 
heavy ones. This argument may seem 
weak at first when applied to plants in 
which forced oscillations predominate, but 
experience teaches that the disturbing in- 
fluence of the natural period is felt, even 
when there is no immediate indication of 
its existence on any of the switchboard in- 
struments. More delicate instruments than 
the ones usually used would probably re- 
veal the natural period, and even with in- 
struments which appear at first to indicate 
forced oscillations only, a battle for su- 
premacy between the forced and natural 
periods may frequently be detected by 
scrutinizing the movements of the point- 
ers with more than usual care. 

To bring out a little more clearly the 
effect of a change in weight of wheel upon 
the behavior of the engine governor, we 
might say that with very heavy wheels and 
consequently long natural periods the gov- 
ernor is able to kill off unaided any surg- 
ing that may attempt to develop. With 
very light wheels, on the other hand, the 
governor is barely affected by surging and 
the task of holding it down devolves upon 
the electrical damping of the units. There 
is an intermediate zone between these two 
extremes in which the governor would di- 
rectly ‘assist the tendency to surge if it 
were not prevented from doing so by spec- 
ial adjustment of its dash-pot. If such 
adjustment is not made, it is evident that 
what electrical damping there is will be 
more sorely taxed, and the heavier the 
wheel the more likely it will be that the 
damping will be unequal to the task of 
carrying this additional burden and that 
cumulative surging will set in. 

If neither of the conditions we have 
been discussing is met, as in plants B and 
C at normal voltage, successful running 
may be said to be out of the question. The 
best remedy for the cumulative surging 
that will undoubtedly set in in such cases 
is to increase the electrical damping of 
the machines, until it is able to hold in 
check the inherent tendency to surge. 
This was done in the above plants with 
eminently satisfactory results. 

It may also be pointed out that the 
successful running at normal pressure with 
dampened governors in plant A, compared 
with the failure to run in plants B and 
C, would indicate that the relative increase 
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in electrical damping is more rapid than 
the corresponding increase in the inherent 
tendency to surge for a given decrease in 
weight of flywheel. Should this be cor- 
roborated by similar observations elae- 
where, a further most weighty argument 
would be added in favor of light wheels. 
However this may be, the tests already de- 
scribed, and they are but a few of those 
that could be cited, lead to the conclusion 
that a decrease in flywheel capacity is not 
synonymous with an increased tendency 
to surge on the part of alternators. The 
following observations will emphasize this 
point still further. 

In plants A and B individual exciters 
are belt-driven from the shaft of each al- 
ternator, and facilities for paralleling the 
exciters are provided, besides the usual 
switches. With this arrangement, if two 
alternators are paralleled while energized 
by their own separate exciters, and the 
pressure and dash-pot conditions are such 
that cumulative surging sets in, the surg- 
ing may be very rapidly stopped at all 
loads by simply paralleling the exciters. 
Tests were made to ascertain the nature 
of this action of the exciters. The results 
proved that it is directly comparable to 
that of electrical or viscous damping and 
not related to the constancy of the exciter 
pressure. | 

Other conditions being the same, it is 
reasonable to assume that the time taken 
to dampen out cross-currents by parallel- 
ing the exciters would give a fair indica- 
tion of the relative tendency to surge 
existing in these two plants. Actually, 
the average time required is about the 
same in both plants, with possibly a slight- 
ly quicker action in A. From which 
the conclusion must again be drawn that 
a decrease in flywheel capacity and conse- 
quent increase in angular variation while 
running does not decrease the stability of 
the generators. In making these tests it 
was noticed that individual results in A 
were affected to a very slight extent by 
the relative position of the driving cranks 
of the engines. In B and C and numerous 
other plants experimented upon, this in- 
fluence, if it existed at all, was so slight 
that it was impossible to distinguish it 
from that due to other causes. 

Passing on to another phase of the sub- 
ject, we find that the limitation usually 
imposed upon the maximum angular 
variation of alternators is intended, among 
other things, to limit the cross-currents 
due to this variation. Thus, for a varia- 
tion of + 2.5 electrical degrees and & 
short-circuit ratio of 2.5, the cross-current 
will amount to approximately ten per cent 
of the full-load armature current, and no 
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more. If we consider, however, that a ten 
per cent current results in an I°R loss of 
less than one per cent of normal, and that 
that normal I?R armature loss is itself but 
a fraction of the total loss in the generator, 
we realize that at least a twenty-five per 
cent cross-current may be permitted with- 
out fear of appreciably increasing the total 
losses. Especially as such cross-currents 
would appear under the most unfavorable 
conditions of load and cut-off only, the 
average exchange of current during the 
day’s run undoubtedly remaining well be- 
low the maximum. It might be well to 
add that there should be not any trouble 
from blinking of the lights if the cross- 
currents do not exceed the value men- 
tioned. There do not appear to be any 
very good reasons, therefore, why objec- 
tions should be raised on this score to the 
use of lighter flywheels giving a consider- 
ably great variation than the customary 
2.5 degrees. 

We shall now examine the effect of a 
light wheel on the generating units upon 
the behavior of synchronous apparatus. 
We have in C a good example of a plant 
working under these conditions. Excep- 
tionally light wheels are in use there and 
numerous synchronous motors and rotaries 
are in operation on the system. Not a 
trace of trouble has developed in this 
plant since the start, however, notwith- 
standing the light wheels. 

Some interesting experiments that are 
very much to the point were made recently 
by Mr. P. C. Oscanyan. In a plant equip- 
ped with 850-kilowatt, sixty-cycle, ninety 
revolutions per minute alternators, direct- 
connected to cross-compound reciprocating 
engines, the flywheels were designed to 
maintain the angular variation within + 
2 degrees of mean. The rims of the wheels 
were laminated and weighed normally 
80,000 pounds. With a machine with but 
one-quarter of its rim in place running 
singly and in parallel with a completed 
unit, no difference whatever could be de- 
tected between the behavior of the in- 
complete machine and that of its neigh- 
bors. It would operate in parallel under 
all conditions of load, and when running 
singly would carry a load of synchronous 
converters without any indication of trou- 
ble. On the strength of this, and without 
going further, it may be said that surg- 
ing and allied troubles in synchronous ap- 
paratus are not necessarily associated with 
light wheels and increased angular dis- 
placement. They are due, it would ap- 
pear, more to certain imperfectly under- 
stood relations between the number of 
generating and receiving units, their mo- 
ments of inertia, output, speed, etc., than 
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to the existence of a more or less pro- 
nounced angular variation dependent upon 
the flywheels. 

The question of electromechanical reso- 
nance remains as being about the only pos- 
sible further source of trouble that might 
be introduced by a change in weight of 
wheel. Resonance, it may be adued by 
way of explanation, is said to exist in a 
system when the ratio of forced and natu- 
ral frequencies is nearly or exactly equal 
to unity; its effect is a tremendous am- 
plification of the original forced oscilla- 
tion. 

By referring to the curves of natural 
frequencies, we sce that the normal natu- 
ral frequency of the units in plant A is 
eighty-one per minute. The forced fre- 
quency determined by the revolutions is 
100. By forcing the excitation until we 
reach pressures and consequently natural 
frequencies, that are considerably above 
normal, we might expect to see the effects 
of approaching resonance. In reality, 
noticeable cross-currents begin to appear 
at a frequency of eighty-seven; at ninety 
they are already quite pronounced. They 
are not cumulative, however (provided 
the engine dash-pots are in order), but 
increase and decrease periodically with a 
main frequency equal to the difference be- 
tween the forced and natural frequencies. 
The slip, as it were, between the two fre- 
quencies may be counted in this way with 
great precision. We have here the phe- 
nomenon of interference, which appears 
whenever the damping of a system is very 
weak. If we increase the damping in this 
case, as, for instance, by paralleling ithe 
exciters, the main period disappears, and 
the cross-current take on an average value 
with a regular but slight beat of forced 
frequency. A further increase in natural 
frequency runs up the cross-currents very 
rapidly until they are far in excess of ithe 
full-load armature current for a ratio of 
frequencies nearly equal to unity. These 
results show clearly enough that resonance 
is a real and very serious danger, and one 
to be avoided with the utmost care, as 
there is no acceptable way of overcoming 
it when encountered in practice. In order 
to avoid it, we should have a formula for 
predetermining the flywheel and the cor- 
responding natural period, which we could 
then make as different as we choose from 
the forced period, already determined by 
the revolutions of the engine. 

The oldest and at the same time the best 
formula for this purpose that the writer 
knows of was published by Paul Boucherot 
in 1892, in vol. xlv, issues Nios. 31 and 32 
of La Lumiere Electrique. It is, with a 
recent slight modification : 
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M 
= F Sa AET 
T = 0.31 N YF EI 
where 
T = natural period of oscillation in 
seconds at no load. 
N = revolutions per minute. 
M = Total moment of inertia of all 
rotating parts (flywheel, crank 
dises, inductor or revolving 


field, ete.), expressed in Ib. x 
(ft. )*. 


f = electrical frequency per second. 

E = effective electromotive force per 
phase or leg. 

I, = effective short-circuit armature 
current corresponding to E. 

p = number of phases. 


The greatest discrepancy that has thus 
far appeared in checking this formula ex- 
perimentally in nearly a dozen plants is 
one of + six per cent the calculated period 
being much longer than the observed one. 
The mean error for all the plants was + 
three per cent. The reliability of the 
formula for practical purposes is therefore 
beyond doubt. 

With this formula to assist us, it is an 
easy matter to predetermine a flywheel 
that will at least avoid resonance once we 
have agreed upon the closest ratio per- 
missible between the forced and natural 
frequencies. ‘The choice of this ratio de- 
pends upon numerous considerations. In 
the first place we have, as the essence of 
resonance, the increase in angular varia- 
tion that is bound to appear after paral- 
leling, even when absolute resonance is 
still quite remote. There is also the pos- 
sible error between the calculated and the 
actual flywheel, the rather doubtful values 
that are sometimes used for the short-cir- 
cuit current and the increase in natural 
frequency with the load and with a de- 
creasing power-factor. Making due al- 
lowance for these various factors, let us 
assume for the moment a natural fre- 
quency at no load equal to seventy per 
cent of the forced. 

If we introduce this condition into the 
preceding formula and substitute P x & 
for E x k xX p, and W r? for M wherein 
P is the normal output of the alternator 
in kilowatts, Æ the ratio between the 
short-circuit and full-load armature cur- 
rent, W the weight in pounds and r the 
radius of gyration in feet of all the re- 
volving parts combined, we get 


WraiwPxfxk 


N 4 

(100) 
It remains to be seen if a wheel based 
on this formula is sufficiently heavy to 


keep the cross-currents within bounds. It 
appears upon examination that for such a 
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wheel the maximum cross-current between 
alternators driven by any average cross- 
compound steam engine would not exceed 
twenty-five per cent of the full-load arma- 
ture current, even under the worst condi- 
tions, which may be considered an entire- 
ly permissible figure. 

For an ordinary cross-compound unit 
and a short-circuit ratio of & = 2.5, the 
maximum angular variation may be as- 
sumed to be within + three electrical de- 
grees of mean when running singly. With 
a seventy per cent ratio of frequencies, 
however, the angular variation of a unit 
running singly will be practically doubled 
upon paralleling it in with its fellows, and 
it is upon this increased variation that 
the calculation of the cross-currents has 
been based. With alternators with a high- 
er short-circuit ratio and therefore bet- 
ter regulation, the angular variation will 
be less on account of the heavier flywheel 
called for by the formula. The cross-cur- 
rents, on the other hand, remain the same 
for a given type of engine regardless of 
the regulation of the alternators. With 
single-crank engines these currents will be 
somewhat heavier than with cross-com- 
pound engines, and with multi-cylinder 
engines a trifle less. The ditference in the 
latter case will hardly be sufficient to 
demand a separate formula, and the same 
may be said of vertical as compared with 
horizontal types of engines. With single- 
crank engines, however, the maximum 
angular variation should be determined, 
and if the design of the engine is such 
that the variation in a single engine ma- 
terially exceeds + three electrical degrees, 
it would be advisable to modify the con- 
stant in the formula to a slight extent. 

While there are apparently no disad- 
vantages connected with the use of rela- 
tively light wheels, there are, at least, two 
distinct advantages that should not be 
overlooked. We have already seen that a 
light wheel means a high natural fre- 
quency for which it is relatively easy to 
get the engine governors to behave proper- 
ly. In practice this is a very real and 
important advantage, and one not to be 
lightly dismissed. 

A considerable saving in first cost may 
also be effected by using lighter wheels, 
especially in the case of slow-speed units, 
where the amount of iron that may be 
saved in the flywheel foots up to quite a 
respectable sum. At the same time the 
general wear and tear upon the bearings 
of the engines are lessened. 

We believe, therefore, that the formula 
given above may be used with perfect 
safety in predetermining flywheels for di- 
rect-connected steam engine drive, with 
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the following exceptions. For high speeds 
the wheels obtained, while meeting all 
electrical requirements, would hardly be 
heavy enough to give the engine a proper 
mechanical balance, and in such cases 
heavier wheels, as determined by the en- 
gine builders, should be used. Variations 
of the formula will also suggest them- 
selves in individual cases. Thus, for in- 
stunce, with engines giving an exceptional- 
lv even driving torque connected to al- 
ternators of excellent regulation, the per- 
missible ratio between natural and forced 
frequencies might be advanced to 0.75 or 
even more without serious risk of encoun- 
tering resonance phenomena or of intro- 
ducing troubles of other origin. With 
single-crank engines, on the contrary, it 
will occasionally be necessary to use a 
somewhat heavier wheel than the one in- 
dicated by the formula. 

To sum up our main conclusions, we 
may say that the flywheel—as distinct 
from the assistance given either by the 
engine governor or the damping of the 
unit—is impotent to ensure satisfactory 
svnchronous operation. Except for these 
two influences, the inherent tendency 
toward cumulative surging existing in the 
unit would predominate, and parallel run- 
ning would be impossible. 

It also seems advisable to use a some- 

what lighter flywheel than would be con- 
sidered conservative practice to-day. This 
greatly facilitates the adjustment of the 
engine governors while it does not decrease 
the stability of the system. For it would 
appear that the electrical damping of the 
units (which varies with their natural 
period and consequently with the flywheel) 
at least retains its relative strength as 
compared with the inherent tendency to 
surge for wide variations in weight of 
wheel. Therefore, if the damping is suffi- 
cient to hold the tendency to surge in 
check when a heavy wheel is used, it re- 
mains so for a light wheel. This argu- 
ment applies to a change in weight of 
wheel for a given generating unit only, 
and should not be construed as one in favor 
of increased angular variation as such. 
- We also find that electrochemical reso- 
nance is a serious danger that must be 
avoided by making a proper choice of fly- 
wheel. A wheel selected with this end in 
view is at the same time satisfactory for 
general operating purposes, provided there 
is sufficient damping in the unit to check 
the inherent tendency to surge. 

If we enquire, in concluding, what fly- 
wheel capacity suggests itself for direct- 
connection to gas engines, it must be said 
that it would be a little venturesome to 
advance a cut and dried rule at present 
in view of the limited practical experience 
with this tvpe of prime mover. By analogy 
with steam-engine experience, however, it 
may be said that light flywheels and 
vigorous electrical damping is the combi- 
nation that is most likely to win out 
for this class of work, 
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FUEL ECONOMY FROM THE CHEMICAL 
POINT OF VIEW. 


BY JOHN B. C. KERSHAW. 


The past attitude of the average works 
engineer toward the subject of fuel econo- 
my has been less progressive than in other 
directions. It is doubtful if he has even 
yet awakened to a realization of the fact, 
that there is much greater scope for econo- 
my in the boiler house than in the dynamo 
or engine rooms. 

It is possibly true that engineers have 
not been more backward than other fuel 
users in recognizing the need for a scien- 
tific study of the question of fuel 
œonomy, and for the use of scien- 
tific, rather than rule-of-thumb, methods 
in the control of the combustion process. 
The author, therefore, is not disposed to 
hlame them specially for their attitude in 
this matter. It is simply an expression 
of the general neglect of science by manu- 
facturers in the United Kingdom, that is 
now admitted by most thinking men, and 
that is certainly one of the many causes 
which have led to our present somewhat 
unsatisfactory position as a manufactur- 
ing country. 

For the purpose of the paper he will 
divide his subjects into three sections, and 
will deal, first, with the supplies of fuel 
and water; second, with the combustion 
of the fuel in the boiler furnace; and 
third, with the waste gases from the com- 
hustion process. Under each of these head- 
ings he will point out the defects of the 
present methods of examination and con- 
trol, and will make suggestions which he 
considers would lead to great economies 
in actual practice. 

I—FUEL SUPPLY. 


The chemist, when he regards the con- 
ditions under which the engineer in charge 
of a large generating plant arranges his 
contracts for thousands of tons of fuel 
to be delivered over a period of some 
months, is struck by the absence of any 
effective means for checking the quality 
of the deliveries of the selected fuel. Fuel 
appears to be the only raw material the 
sale of which is conducted by what may 
fairly be called rule-of-thumb methods in 
place of scientifically exact tests. 

Steam-raising trials are of course made, 
with sample wagons of various fuels, be- 
fore the contract is signed, and the se- 
lection is based upon the results obtained 
in these trials. Here at the very basis of 
the system of selection there is a wide 
scope for uncertainty and error. The 
comparative wetness or dryness of the fuel 
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as it is discharged into the boiler-house—a 
physical condition which must vary enor- 
mously in such a climate as ours, with 
coal carried long distances in open wagons ; 
the humidity and coldness of the atmos- 
phere, and the direction of the wind (all 
causes which influences the pull of the 
chimney) ; the state of the boilers as re- 
gard scale; and finally—but not the least 
—the skill and reliability of the fireman ; 
are all factors which have great influence 
upon the results obtained in these “prac- 
tical” steam-raising trials. The “re- 
liability” of the fireman is perhaps the 
most important, though many engineers 
do not recognize this. Even where me- 
chanical stokers are employed, the fireman 
in charge has much influence over the 
results obtained. The author recommends 
—not that such practical trials should be 
dispensed with, but that a thoroughly re- 
liable sample of the fuel used for each 
steam-raising test should be submitted to 
chemical and calorific examination; and 
that the results obtained in the trials under 
tne boilers should be judged in the light 
of these laboratory results. 

The author recommends for practical 
purposes the “approximate” rather than 
the “elementary” analysis of fuels. The 
former gives the per cent of moisture, 
coke, volatile matters, fixed carbon and 
ash. The latter yields the percentage of 
the various elements, which are contained 
in the fuel—vtz., oxygen, hydrogen, nitro- 
gen and carbon. For the guidance of the 
boiler engineer it is much more useful to 
know that a fuel contains (say) twenty- 
nine per cent of volatile hydrocarbons, 
thirteen per cent ash and fifty eight per 
cent fixed carbon, than to be informed that 
it contains seventy-two per cent C, 4.8 
per cent H, 7.2 per cent O and 0.71 per 
cent N. Recently a formula has been 
published which permits the calorific value 
to be calculated from the results obtained 
by this “approximate” analysis; and there- 
fore one of the arguments for carrying out 
the troublesome and expensive elementary 
analysis of fuel, viz., that it enabled one 
to calculate with accuracy its calorific 
value, has lost weight. 

A further advantage of having the ex- 
act figures of the laboratory trials of the 
fuel for reference, is that a check upon 
the deliveries of fuel during the time 
for which the contract is running can be 
easily kept. At weckly, fortnightly or 
monthly intervals reliable samples of the 
fuel should be taken and submitted to the 
approximate analysis and laboratory 
calorimetric tests. Any variation in the 
quality of the fuel should at once be re- 
ported; and the fact that such examina- 
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tion of their deliveries at the boilers was 
being periodically made would have un- 
doubted effect upon the firm fulfilling the 
fuel contract and upon the colliery mana- 
gers. 

It may be urged that periodic steam- 
raising trials are sufficient. Apart from 
the unreliability already referred to of 
the results obtained in such trials as guides 
to the quality of the fuel actually being 
delivered, there is the question of trouble 
and expense involved in conducting them. 
Un the ground of expense alone, the 
laboratory examination of carefully taken 
samples is to be preferred. 

The chemical examination of fuel is 
regularly carried out in the laboratories 
of the railway companies, and of the large 
chemical and metallurgical works in this 
country. ‘The author knows that the 
managers of these works would not readily 
be deprived of this check upon the de- 
liveries of one of their most important 
and costly raw materials. The engineers 
of electric light and power stations, or of 
engineering works generally, would be wise 
to follow the same plan, and if their con- 
sumption is not large enough to warrant 
the engagement of an analytical chemist 
and the equipment of a laboratory for this 
work, they might with advantage send 
their samples of fuel to one of the nu- 
merous chemists who specialize in this 
class of work. The analysis of fuel and 
the determination of its calorific value is 
not work of a very simple character, and 
the author does not recommend engineers 
to attempt it themselves. Even in the 


matter of sampling, much care and at- 


tention are required if the sample is to 
be a thoroughly representative one, and 
the weight of fuel to be sampled is large. 
The idea of many engincers, that a shovel- 
ful of fuel selected haphazard and placed 
in a box 1s a sample is somewhat childish 
in its conception. For the guidance of 
engineers in this matter, a set of rules to 
be followed in sampling fuel is given in 
the appendix to this paper. 
II—WATER SUPPLY. 

Most engineers are now ready to recog- 
nize the value of analysis in connection 
with the supply of water for boiler pur- 
poses, and are prepared to admit the heat 
losses due to scale formation inside their 
boilers. Where the hardness of the water 
used for feeding the boilers is above fifteen 
English degrees, equivalent, that is, to 
fifteen grains of calcium carbonate per 
gallon of water, some form of water- 
softening apparatus ought certainly to 
be adopted. It is indeed questionable 
whether such an installation would not 
also prove remunerative in large power 
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stations, when the water employed is above 
this standard of purity. The author is in 
favor of external treatment of the water 
before entering the boiler, and does not 
approve the use of “boiler compositions.” 
So far as his observation goes, the more 
up-to-date electricity generating stations 
in this country are well equipped with 
apparatus for this purpose, and many of 
the engineers of the remaining generating 
plants would agree that water-softening is 
an essential condition of fuel economy for 
both large and small power stations. 

Lime and carbonate of soda, or caustic 
soda, are the usual chemicals used for 
water-softening. The amount of these 
which it is necessary to employ can only 
be determined by chemical examination 
of the feed water. It is customary to base 
this calculation upon the results of one 
analysis only; but the examination should 
be repeated at quarterly or shorter in- 
tervals, for the character of the water 
supply may change, and the appearance of 
a water is no guide to its chemical con- 
stituents. Calcium carbonate and sul- 
phate, and the corresponding magnesium 
salts, are all held in solution in water, 
and may increase greatly in amount with- 
out any change in the water becoming 
visible to the eye. Water drawn from 
brooks or rivers in the vicinity of the 
coast may also, at the times of flood or 
spring-tide, become contaminated with 
much sodium chloride, and this is another 
salt which should not be permitted to 
collect in any large amount inside the 
boilers, since it leads to pitting and cor- 
rosion of the plates. 

Here again no change in the water can 
be detected by the eye; and chemical analy- 
sis will alone reveal the presence of this 
impurity in excessive amount. Periodic 
examination of the water used in the boil- 
crs by an expert chemist is therefore es- 
sential as an aid to economical steam pro- 
duction; and for most waters used for 
boiler supply, treatment with softening 
chemicals will, as the result of this chemic- 
al examination, be found necessary. 
III—THE COMBUSTION OF THE FUEL IN 

THE BOILER FURNACE. 

Coal may, for practical purposes, be re- 
garded as a mixture of solid carbon and 
volatile hydrocarbons, with moisture and 
ash as impurities. Engineers have not 
sufficiently recognized the combustion dif- 
ficulties due to the high percentage of 
volatile matters present in many fuels, 
and to the need for large combustion 
chambers to obtain perfect combustion in 
such cases. 

The perfect combustion of bituminous 
coal demands conditions which are not 
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often met with in the modern boiler plant. 
These conditions are. 

1. A sufficiency of air; but not an ex- 
cess of the same. 

2. A sufficiently high temperature in 
the combustion chamber. 


3. A perfect admixture of the air and 


volatile hydrocarbons. 

The first and second of these conditions 
are not always fulfilled in the ordinary 
working of boilers. Condition three is 
seldom recognized as essential; and where 
it is attained, it is more the result of 
chance than of design. 

The supply of air to the boiler fur- 
nace is, of course, controlled by the fire- 


man; and the tendency where no chemical _ 


examination of the flue gases is made is 
—in large towns especially—to work boil- 
er fires with a large excess, since it is 
more easy to get over the smoke difficulty 
in this way. With the exit gases at a 
temperature of 600 degrees Fahrenheit, 
the losses due to excess air may vary 
from thirteen per cent to sixty-eight per 
cent of the fuel burned. The latter loss 
is that represented by only three per cent 
of CO, in the waste gases, and is of 
course exceptional. But the author has 
many times found only seven per cent to 
eight per cent CO, in the waste gases 
from modern boiler plants ; and this shows 
a fuel loss of twenty-five per cent—or 
double that which would be incurred, with 
more careful attention ito this question on 
the part of engineer and fireman. 

With boiler plants burning fifty tons of 
coal per day, a saving of $3,300 per year 
might be expected by careful supervision 
of this one point alone. 

To sum up the position as regards ex- 
cessive air supply: 

With careful firing and correct draught 
an average of fourteen per cent of car- 
bonic acid should be present in the chim- 
ney gases. The ordinary percentage is far 
below this figure, and some authorities 
place the general average at only eight 
per cent. This low percentage is due to 
excessive draught, and consequent unnec- 
essary amount of air passing through the 
boiler flues. ‘The result is a large in- 
crease in the amount of heat carried away 
by the waste gases. ‘The actual loss— 
represented by the difference between four- 
teen per cent and eight per cent CO, 
in the waste gases with chimney gases at 
560 degrees Fahrenheit—is equal to ten 
per cent of the fuel burned in the boilers. 

As regards the question of working boil- 
er furnaces with too little air, and thus 
producing CO in place of CO, with con- 
sequent loss of heating effect, this danger 
is minimized by the fact that with the 
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cheaper forms of fuel, smoke is always 
produced under such conditions; and the 
fireman has thus a visible check upon his 
action in this matter. 

A new instrument for registering the 
draught—in the furnace and before the 
damper, called the pyrimeter—has just 
been placed on the market; and it is pos- 
sible that the use of this by boiler engi- 
neers would also conduce to more efficient 
regulation of the air supply to the boiler 
fires. 

As regards the second condition of per- 
feet combustion, viz., the maintenance of 
a sufficiently high temperature in the com- 
bustion chamber, this is a condition abso- 
lutely essential in the burning of fuels 
containing ten per cent or over of volatile 
hvdrocarbons; and it can only be ignored 
when using coke or anthracite fuels. Un- 
fortunately, boiler engineers have not gen- 
erally recognized this condition in the 
construction of setting of modern boil- 
ers, and nine-tenths of the factory smoke 
produced in this country may be ascribed 
to the failure to maintain this condition 
within the boiler furnaces. The water- 
tube boiler makers are the chief offenders 
in this respect; and in most of their 
boilers, as at present constructed and set, 
perfect combustion of the fuel can only 
be obtained when employing the high 
priced anthracite or South Wales steam 
fuels. When ordinary bituminous fuels 
are used in such boilers, the volatile hydro- 
carbons which distill from the grate, even 
when mixed with a sufficiency of air, are 
brought too quickly into contact with the 
boiler tubes, and the temperature of the 
gases is thus greatly reduced before perfect 
combustion has had time to take place. 
The obvious method of obtaining the com- 
bustion temperature is to provide a com- 
bustion chamber, lined with some refrac- 
tory and non-conducting material, which 
will not allow heat to be dissipated before 
perfect combustion of the gases has oc- 
curred. 

In connection with this branch of the 
subject, it may be pointed out that the 
evaporative efficiency of a boiler is in- 
creased by obtaining the highest possible 
initial temperature in the combustion 
process. According to Stromeyer, the heat 
transmission between the water and the 
hot gases is directly proportional to their 
difference in temperature, and therefore 
the heat transmission is higher the greater 
this difference. Boiler engineers have as 
yet made no serious attempt to increase 
the temperature of the combustion process 
by heating the air used in the boiler fur- 
nace. 

When one sees the remarkable results 
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and high thermal efficiencies obtained 
with the regenerative principle applied to 
glass furnaces, one is tempted to ask 
whether some of the heat permitted to 
escape with the waste gases from boiler 
plants could not be utilized in this way; 
and the author is of opinion that this sub- 
ject 1s well worth the attention of boiler 
engineers. Double-walled flues and a 
chimney with an inner steel air-shaft 
might solve the problem, but in this case 
forced draught would be necessary. 

Turning now to a consideration of the 
third condition for perfect combustion, 
viz., perfect admixture of the air and 
volatile hydrocarbons—here again we find 
the condition is imperfectly provided for 
in the ordinary boiler furnace when burn- 
ing bituminous fuels. - 

It is evident that the mere opening by 
the fireman of the slide in the furnace 
doors will neither provide the amount of 
air nor the admixture requisite for burn- 
ing the great volume of volatile hydrocar- 
bons given off immediately after charging 
fresh fuel. A supply of air, preferably 
heated, coming in behind the bridge or 
at the rear of the firegate, is necessary in 
order to obtain perfect combustion, and 
this air must be distributed over the width 
of the furnace, in order to provide all 
portions of the mass of volatile hydrocar- 
bons with the oxygen necessary for their 
conversion into carbonic acid gas and 
aqueous vapor. A secondary combustion 
chamber, walled with non-conducting ma- 
terial, is also necessary, in order to guard 
against loss of temperature before the 
combustion of these volatile gases is com- 
nleted. The neglect of boiler engineers 
to provide for the combustion of these 
volatile hydrocarbons, save in the case of 
one or two special types of boilers, has 
led to the invention of a number of pat- 
ented smoke-prevention appliances (some 
good and some bad), which would have 
been utterly uncalled for had a little more 
knowledge of chemical science been in- 
cluded in their educational curriculum. 

IV—THE WASTE GASES. 

From what has already been said under 
heading III, it will be gathered that the 
regular and systematic examination of the 
waste gases passing from boiler plants is 
absolutely necessary for the attainment of 
the highest possible efficiency with the fuel 
used. Such examination should include 
the temperature of the exit gases—the 
draught behind the dampers—and_ the 
chemical constituents of the gases. 

The chemical constitution of the exit 
flue gases may be ascertained with various 
forms of apparatus, but none of these, it 
may be remarked, will yield valuable re- 
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sults, unless considerable thought, care and 
attention have been given to the sampling 
of the gases. A sampling hole for draw- 
ing samples ought to be left at the time 
of setting in the top or side flue-walls of 
each boiler, at that point where une boiler 
exit flue joins the main flue to the chim- 
ney. A reliable average sample of the flue 
gases passing a given point in two or 
three hours is, however, exceedingly diff- 
cult to obtain, and the author recom- 
menda in preference a series of snap tests 
at short intervals of time. The average 
of these results gives a far more reliable 
check upon the work of the boiler and 
fireman. The complete examination of 
flue gases for CO,, CO and O is most 
conveniently carried out in the Orsat- 
Lunge form of gas-testing apparatus. 


V—CONCLUSIONS. 


The author in this paper has attempted 
to prove that there is considerable scope 
for economy in the working of most boil- 
er plants, and that more attention to the 
chemical side of the question on the part 
of engineers would materially reduce their 
annual expenditure upon fuel. In the 
most interesting address delivered by our 
president a fortnight ago, some figures 
were given showing that the works costs 
per Board of Trade unit of electricity, 
generated in some of the best managed 
stations in this country, varied from 0.52d. 
to 0.70d. (1.04 to 1.40 cents) ; the aver- 
age for six stations referred to being 
0.62d. (1.24 cents). The fuel costs per 
unit for the same six stations varied from 
0.19d. (0.38 cent) at Glasgow to 0.41d. 
(0.82 cent) at Bootle; and the average for 
the six stations is 0.29d. (0.58 cent) per 
unit. Fuel, therefore, in some of the best 
managed and most up-to-date electricity 
supply stations in Great Britain is ac- 
countable for nearly one-half the total 
works coste (forty-six per cent) ; and any 
proposals for reducing this item of expen- 
diture should receive the most careful con- 
sideration from electrical engineers. The 
total expenditure upon fuel per year in 
these six electrical supply stations, calcu- 
lating from the aggregate output given by 
Mr. Miller (36,975,000 Board of Trade 
units), must have been nearly £38,500 
($192,500), and if the author’s assump- 
tion be correct that twenty per cent of this 
fuel might be saved by greater attention 
to the chemistry of fuel combustion, the 
annual saving in £ s. d. would be repre- 
sented by nearly £8,000 ($40,000). 

The steam-raising trials made with me- 
chanical stokers also serve to inuicate that 
the fuel efficiencies obtained in most boil- 
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er plants, working under normal condi- 
tions, are much below the maximum pos- 
sible. The author is aware thac the re- 
sults obtained in these trials are looked 
upon with suspicion by many engineers. 
But, although it is improbable tnat these 
high efficiencies could be regularly main- 
tained under actual working conditions, 
they are useful as showing what can be 
achieved when scientific supervision of the 
boilers is carried on from hour to hour, 
and when chemical tests of the flue gases 
are used as a check upon the work of the 
firemen. The high evaporative efficiencies 
ohtained in such trials are, in the author’s 
opinion, due rather to these conditions 
than to the fact that a mechanical stoker 
has been substituted for the human ma- 
chine. An intelligent fireman is equal 
to, if not better than, anv mechanical 
stoker. As examples of wWiae can be 
achieved under the most favorable condi- 
tions, the following figures may be given: 


Results. 
Lbs. oe 
T Lb. o 
Place. Boiler. Stoker. uei rori 
and at 
212° F 
Bristol. |Babcock & Wilcox. Koker. 11.20 
Belfast. A Bennis. 11.96 
Pre Solignac. Hand-fired. 10.84 


With these figures it would be useful 
for engineers to compare the results ob- 
tained in their own works. The author 
was recently told by the engineer in charge 
of one of the finest and largest electricity 
supply stations in Lancashire, that the 
average evaporative efficiency of his boil- 
er plant was only about seven pounds 
water per pound of fuel. 

Another aspect of the subject which 
also deserves consideration is that of the 
bearing of this waste of fuel upon our 
position as a manufacturing country. We 
hear a great deal at the present time about 
the unwisdom of exporting millions of 
tons of fuel per annum (from England) 
and thus lessening our reserves of this 
valuable raw material. We hear too little, 
however, about the millions of tons which 
are annually “wasted” by users in Great 
Britain. Supposing the author’s estimate 
of twenty per cent loss to be correct (and 
most engineers would admit that as re- 
gards factories and works this estimate is, 
if anything, too low), the weight of the 
fuel which is wasted at the present time 
by unscientific use in this countrv. must 
amount to 34,000,000 tons per annum. 
(The average home consumption for the 
years 1897-1900 was about 170,000,000 
tons per annum.) This waste of a raw ma- 
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terial so essential for our manufactures— 
the reserves of which will not last this 
country for ever—is sheer folly, and it 
ought to be checked with the least pos- 
sible delay. 


The German Electrochemical 
Society. 

The annual meeting of the Deutsche 
Bunsen Gesellschaft was held at Bonn, 
May 12, 13 and 14. An excellent pro- 
gramme was provided, and among the 
number of valuable papers may be men- 
tioned the following: “The Application 
of the Phase Rule to the Mixture of Iron 
and Carbon,” by Professor Roozeboom ; 
“Electrochemical Reductions,” by Profes- 
sor Elbs; “The Ruthenburg Electrical 
Concentration and Reduction Process for 
Tron Ores,” by Dr. H. Goldschmidt; “The 
Passive State of the Matals,” by Dr. Wolf- 
Miiller. 

The Bunsen Gesellschaft may be repre- 
sented at the International Electrical Con- 
gress, to be held in St. Louis next Sep- 
tember. This would probably make it pos- 
sible to hold a triple meeting of the three 
electrochemical societies—the American, 
the Faraday and the Bunsen—as the Fara- 
day Society will doubtless also be repre- 
sented. 


-— a 


Water Power of the Rhine. 


The success of the power station at 
Rheinfelden has been so great that steps 
are now being taken to obtain more power 
from the Rhine at this noint. There are 
three falls on this river, near Rheinfelden. 
The first is the only one that has been 
used up to this time. It is now proposed 
to carry out large civil engineering works, 
which will utilize the other two falls. These 
falls will be combined to give a head 
of from twenty-six to fonty feet, according 
to the state of the river. There is an 
island in the river at this point, the river 
itself forming the boundary line between 
Switzerland and Germany; therefore, one- 
half of the works will be situated in 
Germany, and the other half in Switzer- 
land. It is at present intended to devote 
the whole of the original works to the 
manufacture of aluminum. The present 
plant has a capacity of 16,800 horse-power 
in water turbines, and 1,400 horse-power 
in steam turbines. The new stations 
utilizing the second and third falls will 
have an aggregate output of 30,000 horse- 
power, and will distribute electrical energy 
throughout the towns ef Basle and Rhein- 
felden, respectively. 
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ELECTRICAL MINING NOTES. 
BY SYDNEY F. WALKER. 


FIRE RISKS AT SWITCHBOARDS. 

The fires which have taken place at 
Bristo] and other places are full of warn- 
ing for mining people. Switchboards at 
collieries and at metalliferous mines are 
particularly liable to fire risks. There is 
always so much coal and ore dust flying 
about in the atmosphere, and so many 
ledges where it may deposit unnoticed, 
leading to the formation of high-resist- 
ance bridges, between surfaces where con- 
siderable difference of pressure exists; the 
result being that the bridge is burned, an 
are following. Switches in engine houses 
underground are subject to the same thing. 
A colliery manager told me of a case 
where the switch of a pump set fire to 
the covering of the cable connected to 
the switch, with the result that tie engine 
house was set on fire, and they had great 
difficulty in getting it under, the wave of 
smoke coming back against the air cur- 
rent. There are many substances that cold- 
storage men have brought into use for 
insulating cold stores that could be use- 
fully emnloved in the manufacture of 
switches and switchboards. 

ELECTRIC WINDING AT 1,000 VOLTS, WITH 
THREE-PHASE MOTORS. 

At the Noel-Sart-Culpart colliery, in 
Belgium, an electrice winding plant has 
been installed, under rather peculiar con- 
ditions. It was necessary to sink what in 
the north of England is called “a staple 
pit”; that is, a small pit connecting one 
seam with another, at a point some dis- 
tance into the workings. The pits of 
the kind which have been sunk in this 
country are usually only fifty vards deep, 
or thereabouts. The one at Noel-Sart- 
Culpart colliery is 133 yards deep, and 
it is 550 vards from the main shaft. It 
is worked by the usual two winding drums, 
one for each rope, the drums being driven 
bv a three-phase motor, supplied with eur- 
rent at 1,000 volts. As in all winding 
apparatus, the two drums revolve in oppo- 
site directions, one winding up the rope 
of the cage which is ascending, and the 
other paying out the rope of the cage 
which is descending. The two drums are 
connected together mechanically, and in 
this case one of them carries a pinion- 
wheel, while the other earrices the brake. 
The pinion-wheel gears into the spur- 
wheel on the intermediate shaft. the pin- 
lon-wheel on this gearing into the spur- 
wheel on the motor-shaft, in the usual 
wav. The motor is stated to be of the re- 
volving field type. and to be of 125 rated 
horse-power, but to be capable of develop- 
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ing 300 horse-power as a maximum, for 
starting. lt will be remembered that the 
difficulty of the problem in winding arises 
from the fact that the load is constantly 
changing throughout the duration of each 
wind. At starting, a very heavy effort 
has to be exerted to start the cage from 
rest at the pit bottom. As the wind pro- 
ceeds, the constantly lessening length of 
the ascending rope and the constantly in- 
creasing length of the descending rope, 
coupled with the continually increasing 
momentum of the descending cage, gradu- 
ally lessen the load, till after a certain 
point in the shaft has been passed by the 
descending cage the engine has no work to 
do. It has in fact to contro] the work 
being done by the descending cage. The 
motor runs at 415 revolutions per minute, 
and its speed is regulated by inserting 
resistances in the rotor circuit, and, where 
necessary, by reversing the direction of the 
revolving field. It is stated that the speed 
can be reduced from 13.75 feet per second, 
the maximum, to four inches per second, 
by this means. This arrangement also 
forms the brake, used when men are be- 
ing lifted. In addition, there is a me- 
chanical brake on the intermediate shaft, 
applied by the foot, in the usual way, and 
an emergency brake, applied by a weight 
carried at the end of a lever, which is 
released automatically in case of neces- 
sity. One of the features of the arrange- 
ment is that for regulating the pressure, 
under the varving conditions of the load. 
The excitation rheostat of the generator 
is controlled by three-phase motor, at the 
back of the switchboard. Presumably, 
when the speed of the engine is lowered, 
or the pressure at the terminals of the 
generator is lowered, from any cause, the 
regulating motor takes resistance out of 
the exciter circuit, and vice versa, and so 
maintains the pressure delivered to the 
service fairly uniform. It is stated that 
the pressure does not vary more than 
one per cent, which may be taken to be 
exceptionally good. The generator is belt- 
driven, and the exciter is also belt-driven 
from the generator. 

Another feature in connection with the 
Belgian installation is the lights in the 
engine house on the eurface, and in the 
buildings in its neighborhood which are 
supplied from the exciter dynamo, which 
is worked at 110 volts. The control of 
the winding apparatus in the “staple pit” 
underground is entirely by the usual barre] 
controller, the barre] being filled with oil; 
and the arrangement is stated to work 
very satisfactorily. It is worth noting, 
however, that while three-phase current 
is delivered to the motor which drives the 
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winding drums at the full pressure of 
1,000 volts, the pump, a three-throw ram 
of the usual pattern adopted for colliery 
working, is driven by a motor at 120 volts, 
the pressure being reduced by a trans- 
former fixed in the winding engine house. 
The winding-engine house is cut out of 
the coal, as usual, and lined with masonry, 
a certain space being left all round the 
apparatus, sufficient to allow of a man 
going round it without danger. The frame 
of the motor and the cases in which the 
fuses are enclosed are connected to earth. 
The fuses are enclosed in gas-tight boxes, 
and the slip rings of the winding motor 
are also enclosed in a gas-tight box. The 
fuses are of a novel pattern. The fuse is 
enclosed in a micanite tube, which is again 
enclosed in a porcelain tube, forming the 
handle. A telephone is fixed between the 
engine house at bank and the winding 
engine house underground. There is a 
switchboard in the winding engine house 
underground, consisting of marble slabs 
mounted in an iron frame, and carrying 
the measuring instruments and switches. 
WINDING BY ELECTRICITY. 
Considerable interest is being taken in 
the question of winding by electricity in 
Great Britain as well as on the Continent. 
The council of the South Wales institu- 
tion has recently awarded a prize of £20 
to one of its electrical members for a 
paper on electric winding. Mr. W. C. 
Mountain, of Ernest Scott & Mountain, 
of Neweastle, who has done a good deal 
of electrical work in mines, has recently 
made a tour in Germany for the purpose 
of seeing what our German confrères are 
doing in the matter of winding by elec- 
tricity, and he has communicated the re- 
sult of his observations to the North of 
England Institution of Mining Engineers. 
Mr. Mountain describes two installations 
in particular, one at the Zollern colliery, 
where the Siemens-I]gner system is used, 
in which the special feature is the storage 
of the energy delivered to the winding 
drum by the descending cage, during the 
latter part of the wind, in ithe heavy fly- 
wheel which is carried between the motor 
and generator of the motor-generator con- 
verter. At the Preussen colliery, on the 
other hand, the winding drum is driven 
by a three-phase motor, whicn takes its 
current directly from the electric service 
of the colliery, at 2,000 odd volts. In both 
collieries the Koepe system is used, which 
partially neuitralizes the advantage of the 
flywheel system. In the Koepe system 
the rope is always the same length, at 
every part of the wind. In place of the 
rope coiling up on a drum, when it is 


not supporting the cage at some distance 
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in the shaft, each cage hangs in a loop 
of the rope, the remainder of the rope 
hanging down the shaft, and passing under 
a pulley at the bottom, so that as the 
cage ascends the loop in the shaft in- 
creases, and vice versa. With the ordinary 
arrangement of winding, the rope is coiled 
on the drum when the cage is at ithe top 
of the pit, and is uncoiled as the cage de- 
scends, so that when the wind commences 
there is a certain weight, consisting of the 
cage and the coal, and ithe rope, to lift, 
but as the wind proceeds, the rope de- 
creases in length, and therefore in weight, 
while the length and weight of the rope 
attached to the descending cage are in- 
creasing. With the Koepe system this is 
neutralized. In addition to the varying 
length of the rope, there is the varying 
momentum ; that acquired by the descend- 
ing cage constantly increasing. The great 
trouble with the direct-driving of the 
winding drum is stated to be the very 
heavy drop in pressure, in the supply 
current, when the wind is on. The drop 
was as much as from 2,300 to 1,600 volts, 
when Mr. Mountain was at the colliery. 
The arrangement appeared to require two 
generators, to be constantly running to 
provide for the drop caused by the wind- 
ing motor. It is instructive to note that 
the current taken by the three-phase di- 
rect-connected motor was the same as that 
of the Siemens-llgner system, though the 
pressure with the latter was only 520 volts, 
and with the former 2,300 volts, viz., 
about 300 to 450 amperes. There are sev- 
eral points of interest in Mr. Mountain’s 
description. With the direct three-phase 
driving, the exciter of the generator was 
a motor-generator, the motor receiving cur- 
rent from the supply service. The starting 
switch of the motor controlled a rheostat 
included in the rotor circuits by means of 
the usual slip rings, the pressure in the 
rotor never exceeding 300 volts. The rheo- 
stat consisted of three electrodes which 
dipped into a solution of soda, but instead 
of the plates being raised and lowered, 
the liquid was forced up into the vessel 
In which the plates were held, the solu- 
tion being pumped into the resistance 
tank by a centrifugal pump. Another 
point of interest is, at the Zollern colliery, 
where the Siemens-[lgner system is in use, 
the engines driving the generators are 
triple expansion, the steam pressure at 
the stop valve being 147 pounds per square 
inch. The pressure in the hieh-pressure 
evlinder was ninety-six pounds; in the in- 
termediate, 42.5 pounds; in the low-press- 
ure, 20.5 pounds, and the vacuum, 11.8 
pounds. At the other colliery the engines 
were cross-compound, the steam pressure 
being 125 pounds per square inch. Both 
engines are what would have been termed 
in old days slow-speed, as they both run at 
under 100 revolutions per minute, but it 
is interesting to note that the piston speed 
in each case is over 600 feet per minute. 
The standard, it will be remembered, used 
to be 300 feet per minute. 
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Report of the Executive Committee 
of the Railway Test Commission. 
A full meeting of the executive commit- 

tee, appointed to determine the nature 

and scope of the electric railway tests 
to be made at St. Louis and elsewhere 
during the coming summer, was held at 

St. Louis on Friday and Saturday, May 

6 and 7. The committee consists of Pro- 

fessor W. E. Goldsborough, chief of the 

department of electricity, Universal Ex- 
position, chairman; Professor H. H. Nor- 
ris, Cornell University, superintendent of 

electric railway tests; Professors B. V. 

Swenson, University of Wisconsin, and 

H. T. Plumb, Purdue University, assist- 

ant superintendents of electric railway 

tests. 

After careful study of the reports of 
the engineering committees, of the sug- 
gestions of the advisory committee, and 
of the excellent facilities afforded by the 
exposition officials, the executive commit- 
tee decided to undertake the following 
series of testa: 

(a) Tests on the service capacities of 
electric railway motors. 

Equipments will be operated upon the 
special tracks at different rates and dura- 
tions of acceleration, coasting and brak- 
ing, with different lengths of stops, in 
order to determine the. heating of the 
motors under conditions approaching as 
nearly as possible those of commercial 
practice. The motors will also be tested 
separately for heating and for the de- 
termination of their torque curves and 
accelerating power. This will render pos- 
sible the comparison of the performance 
of the same equipment upon the track and 
upon the test stand. 

(b) Acceleration tests. 

Acceleration tests upon single cars and 
upon multiple-equipped trains will be 
made to determine the ability of the 
equipment to bring the cars to speed 
quickly and economically. 

(c) Braking tests. 

Braking tests upon single cars and 
multiple-equipped traine will be conduct- 
ed in order to determine the quickness 
of action, the shapes of the braking 
curves, the relation between the braking 
forces and the applied pressures and the 
best methods of application of the brak- 
ing forces. 

(d) Tests upon train resistance. 

Determinations of the resistances due 
to the rails, to the journals and gearing 
and to the air will be made by systematic 
and complete series of runs. The effect 
of the shape of the car body will be care- 
fully investigated. The methods to be 
used in measuring train resistance com- 
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prise the use of calibrated motors as the 
sources of power, the hauling of the car 
under test by calibrated dynamometers, 
and by noting the falling off in speed 
while the cars are coasting. The press- 
ure of the air upon different parts of the 
car will be recorded by means of self- 
registering pressure gauges. 

In addition to this definite series, a 
number of other tests will be conducted 
upon various exhibits in the Palace of 
Electricity in order to determine their 
efficiency and reliability. 

Sections (a), (b) and (c) of the tests 
will be carried on upon the tracks which 
have been built for the purpose by the 
exposition. These are of substantial con- 
struction, conveniently located, and of a 
total length of about 4,500 feet. For the 
tests described under section (d) the In- 
diana Union Traction Company hag pro- 
vided a stretch of eight miles of straight 
and heavily ballasted track. The resist- 
ance tests will be made after the com- 
pletion of the St. Louis programme. 

In all of the above work, graphical 
records of the measurements will be ob- 
tained by the use of autographic instru- 
ments which will be built for the purpose 
or supplied through the cooperation of 
the manufacturing and operating compa- 
nies and the technical colleges. The Na- 
tional Bureau of Standards will materi- 
ally aid in this work by providing facili- 
ties for the calibration of all of the in- 
struments. 

For the purpose of comparison, the 
various railway equipments will be di- 
vided into several classes including car 
weights up to forty-five tons, as follows: 

(a) Light city service equipments. 

(b) Heavy city service equipments. 

(c) Light interurban service equip- 
ments. 

(d) Heavy interurban service equip- 
ments. 

The actual work of observation and cal- 
culation will be carried on under the per- 
sonal supervision of the superintendents 
by a corps of young men carefully selected 
from among the graduates of leading 
technical schools, the total number of 
observers being between thirty and forty. 
The exposition management is cooperat- 
ing enthusiastically with the railway test 
commission in providing ample facilities 
for the tests, and substantial results of 
permanent value to the profession are con- 
fidently expected. 


At the present time a large part of 
the equipment is already at St. Louis, 


_the organization, and the ranks of the 


testing corps have been filled with earn- 
est young men who mean business and 
who are already fitting themselves es- 
pecially for the tasks before them. 


790 


Reviews of 


Continuous-Current Transformers. 

Continuous-current transformers are 
not used to any great extent, the chief 
reason for this being due to the impossi- 
bility of obtaining a variation of voltage 
by inserting a resistance in the shunt wind- 
ing, the only method of varying the volt- 
age being to introduce a resistance in the 
main circuit of the dynamo or motor 
windings. Occasionally a case arises when 
such regulation is not necessary, and here 
a continuous-current transformer—that is 
to say, one machine having two armature 
windings—may be used to advantage. The 
advantages of the continuous-current 
transformer, compared with the motor- 
generator, are the higher efficiency due 
to reduced friction losses and field losses, 
and a lighter machine may be used, since 
the armature reaction is reduced to a mini- 
mum. The author, Mr. J. W. Burleigh, 
outlines the method to be followed in de- 
signing such machines, and applies his 
method to a two-kilowatt transformer. 
Bearing in mind the requirements for a 
continuous-current transformer, the de- 
sign may be made much simpler than 
that of a dynamo. Cast iron may be used 
for the field circuits, since a small field 
only is needed. There is no necessity for 
a bed-plate, so that the feet may be cast 
solid with the field. Copper brushes may 
be used, and a high efficiency should be 
sought—at least ten to thirty per cent 
higher than a motor-generator of similar 
output.—Abstracted from the Electrical 
Engineer (London), April 29. 

A 


Improved Method of Charging Internal 
Combustion Engines. 

When the pistons of the gas and air 
pumps which are used to charge an in- 
ternal combustion engine are driven from 
the same crank-shaft and arrive at their 
dead points simultaneously, they move al- 
ways in the same direction to each other 
—that is to say, at each instant the pro- 
portion between the quantities theoretic- 
ally pumped by the two pumps remains 
the same. The ratio between the quanti- 
ties of air and gas pumped theoretically 
is the same as the ratio of the areas of 
their pistons. When combustible gas varies 
considerably in, calorific value, it i9 ad- 
vantageous to be able to vary the ratio of 
gas to air, in order to retain that most 
favorable for combustion. As the area of 
the pistons can not be varied, the stroke 
of the pumps, or of one of them, must 
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be varied. A method of accomplishing 
this has been developed by Korting Broth- 
ers, of Linden, Germany. The pumps 
are double-acting and are operated from 
the same reciprocating rod, actuating 
rocker-arm. By an arrangement, the con- 
necting rod which operates the piston of 
one of these pumps can be shifted along 
the rocker-arm. In this way its throw is 
varied at will. By another arrangement 
the motion of the shaft is transmitted to 
a double bell crank, from which the two 
pumps are operated. A simple arrange- 
ment allows both connecting rods to be 
shifted simultaneously, and thus adjust 
the throw of the two pumps in opposite 
directions, producing the desired change 
in proportions of gas and air with mini- 
mum motion.—Abstracted from the Me- 
chanical Engineer (London), April 30. 


A 


The Palermo-Rocca-Monreale Electric 
Tramway. 

The celebrated city of Palermo, which 
until recently had only a horse-car system, 
now has a complete electric system in- 
stalled by the Siemens-Schuckert Com- 
pany, and which is here described by 
M. E. Guarini. The total length of the 
line is thirty-two kilometres, and it is 
operated from a steam station containing 
three 300-kilowatt dynamos. The rolling 
stock consists of seventy motor cars. The 
old horse-cars are used as trailers. The 
chief novelty in this system consists in 
a small cable road, operated electrically, 
which assists the cars over one of the steep 
grades of the system. The grade of this 
section is about twelve per cent, and it 
is 1,200 metres in length. The cable 
equipment consists of a cable passing 
around a fixed wheel at the top of the 
grade, and having attached to each end 
two electric locomotives. At the lower 
end of the grade is a pit, into which these 
locomotives descend, passing between the 
running rails of the car, so that the cars 
may pass over them. The rails on which 
the locomotives run lie between the other 
rails. When a car is to be carried up the 
grade, it passes over the small locomotive, 
stopping just beyond the pit at the foot 
of the steep grade. The schedule is ar- 
ranged so that there will be another car 
descending at the same time. This, in 
coming down the track, couples on to the 
locomotive at the top of the grade. The 
two then descend, and in doing so draw 
up the other locomotive which is at the 


bottom of the grade in the pit, until it 
is coupled to the car which is to be 
carried up the grade. The two trains 
pass at a turnout about the centre of the 
grade. When the extremities have been 
reached, the locomotives are detached, al- 
lowing the cars to proceed. These loco- 
motives weigh 7.9 metric tons. The weight 
of the motor cars, loaded, is about ten tons. 
The maximum slope of this incline is 
13.17 per cent, this being 200 metres in 
length.— Translated and abstracted from 
the Revue de VlÉlectricité (Lausanne), 
April 30. 
A 
Asbestos and Its Uses. 

Asbestos, being one of the best fire-re- 
sisting materials known, is becoming of 
considerable importance in engineering 
work. This mineral is found in all quar- 
ters of the globe. The only kinds so far 
found possible for what may be termed 
universal commercial purposes are the 
ltalian and Canadian varieties, although 
the Russian and the South African speci- 
mens have their uses in a more limited 
field of operation. The Italian and 
Canadian varieties contain about one-third 
magnesia and about forty per cent of 
silica, the other constituents being iron, 
potash, soda and alumina. ‘The peculiar 
characteristics of this material are that it 
is fibrous, fireproof, an insulator, and a — 
non-conductor of heat, and is also acid- 
resisting to a great degree. In working 
up the material, the treatment varies ac- 
cording to the quality of the mineral and 
the purpose for which it is intended. The 
blocks of fibre are crushed and opened in 
machines, in euch a way as not to destroy 
the fibre. They are then passed to shak- 
ing machines, where the long fibre suitable 
for spinning is separated from the short. 
The long fibre is then passed through the 
carding and condensing department, and 
from here on the treatment is similar to 
that followed in a textile factory, though 
the peculiar character of the material 
makes special machinery and treatment 
necessary. The shorter fibre, suitable for 
making millboard and paper, is beaten up 
in pulp machines and treated in much the 
same way as paper pulp. ‘The asbestos 
found in South Africa has a blue fibre, 
and differs from the Italian and Canadian 
varieties, in that the magnesia is replaced 
largely by oxide of iron, of which it con- 
tains forty per cent. Silica forms fifty 
per cent of the material, the other con- 
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stituents being alumina and magnesia. The 
fibre in this mineral is longer than in 
the Canadian. It is also stronger and 
lighter, and is not as easy to manufac- 
ture. Also, on account of the quantity of 
the oxide of iron, it is not suitable for 
many purposes for which the other is used. 
Asbestos is also found in the form of 
powder, this kind occurring in Italy. The 
powder is worked up into various kinds 
of fireproof paint.—Abstracted from the 
Electrical Review (London), April 29. 


A 


Notes on the Design of Electrical Machinery. 

Various writers have suggested that a 
difference should be made in the designs 
of continuous-current machines, between 
those built for 100 or 200 volts and those 
intended for 500 volts. Generally speak- 
ing, the output of a machine for low volt- 
age is limited by the temperature rise in 
the armature, there being no difficulty in 
securing good commutation. With 500- 
volt machines, much care is needed in the 
design of the commutator, to obtain a 
machine in which the output will not be 
limited by the operation of this part. This 
requires that a special design be made. 
The author of this paper, Mr. Louis J. 
Hunt, admitting the desirability of this, 
believes that, in order to simplify the work 
at the factory, the design for the 500- 
volt machine should be adopted for the 
lower voltages. He then discusses the 
question of armature design, with refer- 
ence to obtaining good commutation. The 
electromotive force induced in a short- 
circuited coil opposing commutation may 
be said to be proportional to the arma- 
ture ampere-turn per pole, to the number 
of turns per commutator part, to the speed 
of the machine in revolutions per minute, 
and to the length of the core. This con- 
dition may be written in the following way: 
8=ATp.xTx Lx Rx K, in which 
AT p is equal to the armature ampere- 
turns per pole, T the armature turns per 
commutator segment, R the revolutions 
per minute at which the armature is run- 
ning, L the length of armature core in 
inches, and K a constant, } for loop-wound 
armatures and P/2 for wave-wound ones, 
with two sets of brushes. For slotted arma- 
tures the limiting value of è may be taken 
as 6 x 10. A figure as high as 8 x 10’ 
will give sparkles commutation, if a hard 
quality of carbon brush be used and a 
large brush lead is not objectionable. This 
equation is applied to the analysis of sev- 
eral machines, and it is shown that in 
one case where, under normal conditions, 
the machine sparked badly, by decreasing 
the speed it carried the full load without 
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any difficulty. The question of commuta- 
tor losses is discussed, attention being 
called to the fact that if the commutator 
losses are to be reduced to a minimum, 
the contact surface of the brush should 
be so chosen that the loss due to friction 
is half that due to the ohmic resistance 
at the contacts. Some considerations in 
the design of alternating-current machines 
are touched upon, particularly the effect 
produced upon the voltage regulation of 
the generator by the demagnetizing effect 
of the armature, this effect being greater 
than that due to the inductance of the 
armature windings. The method of com- 
puting this effect is given, and is applied 
to a practical case-—A bstracted from the 
Electrician (London), April 29. 
A 


Blast-Furnace Gas Engines. 

The utilization of blast-furnace gas for 
gas engines was suggested by H. E. 
Thwaite ten years ago. To-day there are 
a large number of such stations operat- 
ing in Germany. The author of this 
article, Mr. Perey R. Allen, has studied 
this problem, and has come to conclusions 
agreeing entirely with those of Thwaite. 
He finds that a furnace maxing seven tons 
0. iron per hour, or 168 tons per day, gen- 
erates enough gas to furnish 5,880 horse- 
power continuallv. after having deducted 


. what is necessary to heat the blast and 


to work the blowing engine. He assumes 
that the gas be utilized in gas engines of 
high efficiency, taking from 90 to 100 
cubic feet of gas per horse-power-hour at 
full load. The author describes the vari- 
ous types of European gas engines which 
have been developed for this purpose. The 
Cockerill engine, manufactured by the 
Jolin Cockerill Company, of Seraing, near 
Liege, Belgium, is a four-cylinder engine, 
two cylinders being placed on each side of 
the flywheel. The old form of gas engine 
manufactured by the Gasmotoren Fabrik 
Deutz had the cylinders placed vis-a-vis, 
the first pair being duplicated for larger 
sizes. There were some practical diffi- 
culties in this arrangement, and these en- 
gines are now built with cylinders closed 
at each end, operating on the Otto cycle 
at each side of the piston. ane Nurnberg 
engine is another design largely used in 
Germany. It also has a closed cylinder 
with a double-acting Otto cycle. The 
Korting engine is a two-cycle machine. 
In this there is an impulse imparted to 
the piston at every stroke. The Ilseder 
Hlutte engine has an open cylinder with 
two pistons, each moving in opposite direc- 
tions. Certain of these companies are 
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prepared to build gas engines for direct- 
coupling to generators up to 6,000 horse- 
power. One of the difficulties in utilizir; 
blast-furnace gas is washing out all dust. 
‘he most successful devices for this pur- 
pose are due to Thiesen and to Clemang. 
Thiesen’s washer consists of a large drum, 


within which a second drum revolves. The 


gas is drawn axially through this appa- 
ratus by a fan placed at one end, and in 
its passage 19 washed by jets of water 
thrown out from the inner drum. This 
device both cools the gas and washes it, 
reducing the solid matter to-a smaller 
percentage than that in the surrounding 
atmosphere. This device requires a con- 
siderable amount of power to drive it, 
amounting often to eight per cent of the 
output of the engines. The Clemang 
purifier is a vertical apparatus with a kind 
of helical blade throwing the injected 
water against the sides of an annular cas- 
ing. It is said that this device requires 
a small amount of power to drive it. The 
author says that the development of the 
Kent coal field and the reworking of the 
Sussex iron-ore deposits, in combination 
with foreign ore brought in bulk to Dover, 
would mean that enough power would be 
generated within forty or fifty miles of 
London to drive every street car and rail- 
way in the metropolis.—Abstracted from 
the Electrical Magazine (London), April 
26. 
——— o D o 
Electrical Industry in Great 
Britain. 

The British Trade Review reports that 
the electrical engineering firms of that 
country have a satisfactory amount of 
work on hand for power, traction and 
lighting. Among the firms most exten- 
sively employed are the British Westing- 
house Company, at Trafford Park ; Messrs. 
Mather & Platt, of Southford, and Messrs. 
Dick, Kerr & Company, of Preston. The 
rapid extension of electric tramways in 
Great Britain and abroad is continually 
bringing new orders, and firme with 
specialties in track equipment, cars and 
safety appliances have few idle depart- 
ments. 

The same publication reports an in- 
creased demand for coal-cutting machinery 
in mines. Great improvements are being 
made in the South Lancashire pits, in 
ventilation, haulage and coal-cutting, and 
the electric power companies which are 
erecting power stations in various parts 
of the country are likely to have a profit- 
able field in the supplying of electricity, 
not only to the mining, but to other in- 
dustries, especially to cotton mills. 
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Electrical Patents. 


An electric system for indicating the 
temperature at a distant point has been 
devised by Mr. Robert G. Callum, of 
Washington, D. C. While the system is 
intended for indicating the temperature 
at a distant point, it is more especially 
devised for indicating the temperature of 
distant compartments or rooms provided 
for the storage of coal or other material, 
and for giving an alarm should the tem- 
perature of such compartments or rooms 
reach a point dangerous to the material 
or goods stored therein. It is to be under- 
stood, however, that a system embodying 
the invention is adaptable for use wherever 
it may be desirable to indicate the tem- 
perature of a distant point. The main ob- 
jects sought are, first, the production of 
a simple and reliable system that may be 


AN ELECTRIC System FOR INDICATING THE 
TEMPERATURE OF A DISTANT POINT. 


readily adjusted to suit particular re- 
quirements; and, second, a system which 
will itself show whether variations in the 
indicating device have, in fact, been caused 
by variations in temperature at the dis- 
tant point or by an accidental derange- 
ment of the system or apparatus employed 
therein. To accomplish the ends sought, 
the inventor has provided two or more 
separately adjustable thermostats which 
are connected in series in a normally 
closed electric circuit, the thermostats be- 
ing located at the distant or guarded point 
and each being adjusted and arranged to 
establish shunt circuits at predetermined 
different degrees of temperature for de- 
creasing or increasing resistance in ithe 
main circuit. Connected in the circuit 
at the point where the temperature is to 
be read is a galvanometer or other current- 
measuring device which will indicate 
variations in the normal current or cir- 
cuit. The adjustment and the resistance 
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controlled by each thermostat being 
known, the position of the indicator of 
the current-measuring device will indicate 
the temperature at the distant point. By 
the employment of two or more separately 
adjustable thermostats the particular de- 
grees of temperature to be indicated may 
be changed to suit particular require- 
ments, and the failure of one thermostat 
to operate can not interfere with a proper 
operation of the others. In all prior sys- 
tems wherein resistance in an electric cir- 
cuit is varied by thermostatic devices for 
indicating by means of a current-measur- 
ing device variations in temperature at 
a distant point, no provision has been 
made for distinguishing between varia- 
tions in resistance caused by the opera- 
tion of the thermostatic devices and vari- 
tions that may be caused by accidental de- 
rangement of the system or apparatus—as, 
for instance, an accidenital crossing of 
wires—which might cause the current- 
measuring device to indicate a dangerous 
degree of heat when in point of fact the 
temperature at the distant point is nor- 
mal. In order that it may be positively 
known whether variations in the indicat- 
ing device have been caused by variations 
in temperature or by accident, provision 
is made for automatically opening the 


circuit at a predetermined temperature 
and again closing it at a different degree 


of temperature, so that it may be known 


that the system is in proper working order. 
There is also provided a device for regis- 
tering the opening of the circuit, the tem- 
perature of the device serving as record 
proof of the character of subsequent varia- 
tions in the indicating device. 

Mr. George Westinghouse, of Pitte- 
burg, Pa., is the assignee of a patent 
granted Messrs. Alexander Jay Wurts and 
Edward Bennett, also of Pittsburg. The 
invention relates to electric lamps of the 
type in which the light-emitting bodies 
or glowers are conductors only when hot 
and in which the leading-in wires or the 
conductors employed for heating the glow- 
ers, or both, become more or less disin- 
tegrated in use, so as to produce a con- 
ducting deposit upon adjacent non-con- 
ducting parts. The object of the inven- 
tion is to provide a means whereby the 
non-conducting portions of the lamp which 
constitute supports for the glowers and 
heaters may be continued in service for 
an indefinite period without experiencing 
any material losses and without impairing 
the operation of the lamp. In the opera- 
tion of the lamps, of the character above 
indicated, difficulties have been experi- 
enced where platinum leading-in or heat- 
ing conductors, or both, have been em- 
ployed by reason of the formation of 
platinum-black and the deposition of it 
upon the non-conducting parts of the hold- 
er. The platinum-black thus deposited 
is a conductor and frequently establishes 
short-cireuits, which result in damage to 
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the parts of the lamp between which such 
short-circuits are established. In order 
to obviate this difficulty, the inventore have 
devised the means constituting the present 
invention. The holder comprises a disc, 
of porcelain or other suitable non-conduct- 
ing and heat-resisting material, having on 
one side lugs for supporting the holder 
in proper position, and on the opposite 
side lugs between which ithe heater tubes 
are supported. The terminal leads from 
the heater coils project through holes in 
the plate and are attached by suitable 
binding devices to terminal rode or blocks 
at tthe other side of the dise. The glower 
leads extend through the slots in the 
edges of the disc and are also attached 
by means of suitable binding devices to 
the proper terminal rods or blocks at the 
other side of the disc. All of these parte 
are well known to the art, and therefore 
they, as well as the cooperative relation 
between them and the heaters and glow- 
ers, need not be more fully described. ‘The 
platinum-black that is formed during the 
operation of the lamp becomes deposited 
upon the non-conducting parte and, as 
has been already stated, if allowed to re- 
main on the holder is likely to cause dam- 
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HOLDER UPON AND ADJACENT TO WHICH THE 
HEATERS AND GLOWERS ARE SUPPORTED. 


age by reason of the short-circuits which 
may be thus established between different 
conductors. It has been found practically 
impossible to remove the platinum-black 
from the porcelain holder, when deposited, 
as indicated, and a holder is therefore pro- 
vided on the heater and glower support- 
ing side with a coating of suitable non- 
conducting paste, which may or may not 
be baked after it is applied, aa may be 
found desirable. A paste formed of a 
mixture of kaolin, alumina and water 
haa been used and found satisfactory in 
practice ; but a paste formed of other non- 
conducting materials might be used which 
would be equally satisfactory. The chief 
requirement in this connection is that the 
non-conducting paste shall adhere to the 
porcelain sufficiently well to permit 
of handling without being accidently 
broken away, but shall still be easily re- 
movable. The coating, if of suitable ma- 
terial and properly applied, may be readily 
scraped or brushed off when the lamp be- 
comes substantially inoperative. A new 
coating may then be applied and the holder 
be again put into service. 
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The Convention of the National Electric Light Association. 


The Twenty-seventh Annual Convention of the Association to Be Held at Boston, Mass., May 24, 25, 26 and 27. 


HERE is every indication that the 
| twenty-seventh convention of the 
National Electric Light Associa- 
tion will be one of the best attended in 
the latter history of the association. That 
it will be productive of good results is 
assured by the fine programme which has 
been announced, and there is no doubt 
but that the untiring work of the presi- 
dent and various committees will meet 
with commensurate appreciation. Not only 
is there a list of papers which, for variety 
and attractiveness, seems second to none, 
but the entertainment features are such 
as will provide ample opportunity for en- 
joyment during the course of the conven- 
tion session. The following programme 
has been announced: 


TUESDAY, MAY 24, FIRST SESSION, 10 
O'CLOCK A. M. 


President’s address, Mr. Charles L. Ed- 
gar, Boston. 

Report—“Progress,” editor, 
Commerford Martin, New York. 

“A Three-Wire, 500-Volt wighting Sys- 
tem,” Mr. Walter I. Barnes, Providence. 

“Luminous or Flaming Are,’ Mr. 
Welles E. Holmes, Newton. 

Committee on standard candle-power of 
incandescent lamps, Dr. Louis Bell, Bos- 
ton, chairman. . 

Committee on legislative policy, Mr. 
Samuel Insull, Chicago, chairman. 

Committee on photometric values of arc 
lamps, Mr. Henry L. Doherty, Denver, 
chairman. 

Committee on uniform accounting, Mr. 
Guy L. Tripp, Boston, chairman. l 


SECOND SESSION, 2 O'CLOCK P. M. 


“A 100-Mile Transmission Line,” Mr. 
Robert IIowes, Spokane, Wash. 

“Grounding the Neutral of High-Volt- 
age Generators,” Mr. George N. Eastman, 
Chicago. 

“Remote Control of Electrical Appa- 
ratus,” Mr. William H. Cole, Newton. 

“The Organization and Equipment of 
an Arc Lamp Department,” Mr. Samuel 
G. Rhodes, New York. 

“Electric Heating,” Mr. James I. Ayer, 
Cambridge. 

Report—“Lost and Unaccounted-for 
Current,” Mr. C. W. Humphrey, Denver. 


Mr. T. 


WEDNESDAY, MAY 25, THIRD SESSION, 10 
O'CLOCK A. M. 
“Economy in Minor Station Supplies,” 
Mr. Edgar B. Greene, Altoona, Pa. 
“Notes on the Internal Combustion En- 


gine as Applied to Central Station Serv- 
ice,’ Mr. E. E. Arnold, Pittsburg, Pa. 

“Economy Test of a 5,500-Horse-Power, 
Three-Cylinder, Compound Engine and 
Generator,” Messrs. J. D. Andrew and 
W. F. Wells, New York. 

“The Mechanical Stoker and Human 
Operator,” Mr. Edwin Yawger, Pitts- 
burg. 

Committee on award of Doherty gold 
medal, Dr. Schuyler S. Wheeler, Ampere, 
N. J., chairman. 

Report—“Investigation of Steam Tur- 
bines,” Mr. W. C. L. Eglin, Philadelphia, 
chairman. 

“Practical Notes on Steam Turbines,” 
Mr. Francis Hodgkinson, Pittsburg, Pa. 
THURSDAY, MAY 26, FOURTH SESSION, 10 

O’CLOCK A. M. 

“Electrie Light and Power Plants in 
Connection with Ice Plants,’ Mr. C. L. 
Wakefield, Dallas, Tex. 

“Report on Sign and Decorative Light- 


ing,’ Mr. Arthur Williams, New York. 


_ “Report on Advertising,’ Mr. La Rue 
Vredenburgh, Boston. 

“Report on Purchased Electric Power 
in Factories,” Mr. W. H. Atkins, Boston, 
chairman. 

“Report of 
Heating,” Mr. 
Pa., chairman. 

“Report on Office Methods and Ac- 
counting,” Mr. Frank W. Frueauff, Den- 
ver, 


FIFTH SESSION, 2 O'CLOCK P. M. 


“A Proposed System of Standard In- 
struments for Operating Companies,” Mr. 
H. P. Davis, Pittsburg, Pa. 

“Single-Phase Power Motors for Elec- 
tric Lighting Stations,” Mr. W. A. -Lay- 
man. , 
“Report on Analysis of Flue Gases,” 
mr. Henry L. Doherty, Denver, chairman. 

Extra. 

Wrinkles, editor, Mr. Charles H. Will- 
iams, Madison, Wis. 

Question Box, editor, Mr. H. T. Hart- 
man, Philadelphia, Pa. 


SIXTH SESSION, 8 O’CLOOK P. M. 


“Types of Large Water-Power Instal- 
lations,” with stereopticon, Dr. F. A. C. 
Perrine, Pittsfield. 

Executive Session. 

The following named gentlemen com- 
prise the local entertainment committee: 

James I. Ayer, chairman, Professor C. 
A. Adams, Albert Anderson, William H. 


Committee on District 
E. F. McCabe, Lewiston, 


Atkins, F. E. Barker, F. P. Barnes, R. 
N. C. Barnes, George H. Berg, H. Bot- 
tomley, Captain William Brophy, F. E. 
Cabot, C. W. Cartwright, A. E. Childs, 
A. T. Clark, Professor Henry E. Clifford, 
D. P. Robinson, Charles B. Davis, George 
C. Ewing, H. H. Fairbanks, H. C. Farns- 
worth, George H. Finn, Almon Foster, 
W. C. Fish, Charles J. Hatch, Percy 
Hodges, W. E. Holmes, G. W. Holtzer, 
Sidney Hosmer, P. J. Kennedy, A. H. 
Kimball, George B. Lauder, F. W. Lord, 
Emil O. Lundin, Norman Marshall, E. 
H. Mather, Everett Mors, H. W. Moses, 
W. L. Mulligan, J. H. Parker, H. S. 
Potter, C. B. Price, C. F. Pritchard, An- 
drew Raeburn, F. H. Raymond, F. S. 
Richardson, S. B. Condit, Jr., Frank Rid- 
lon, F. P. Royce, G. L. Sadler, F. S. Sias, 
F. E. Smith, Professor H. B. Smith, J. 
A. Smith, J. Brodie Smith, George R. 
Stetson, F. J. Stone, G. M. Stuart, La 
Rue Vredenburgh, Thomas C. Wales, R. 
L. Warner, N. T. Wilcox, S. B. Wether- 
bee, F. S. Wilson, W. C. Woodward. 

The following programme will be car- 
ried out for the entertainment of the 
visitors: 

On Tuesday afternoon the ladies in at- 
tendance will take carriages and drive 
through the Fenway and possibly to some 
points of interest about Boston. Commit- 
tee—Charles J. Hatch, W. E. Holmes, 
D. P. Robinson. 

On Tuesday evening there will be given 
at Hotel Vendome a lecture on “Historical 
and Electrical Boston,” under the charge 
of La Rue Vredenburgh. 

On Wednesday morning the ladies will 
visit the shopping district. Committee— 
H. S. Potter, F. S. Wilson, F. S. V. Sias. 

On Wednesday afternoon there will be 
a trip down the harbor, and on return a 
visit to the L street station of the Boston 
Edison Company. Committee—Sidney 
Hosmer, Percy Hodges, W. C. Woodward, 
Professor H. E. Clifford. 

Wednesday evening will be spent at 
Symphony Hall, attending a popular con- 
cert. All the space within the rail has 
been reserved for the use of the guests 
and their friends. Committee—R. L. 
Warner, Thomas C. Wales, R. N. C. 
Barnes, George C. Ewing, F. W. Lord. 

On Thursday there will be provided for 
the ladies a trip in automobile to Way- 
side Inn, Lexington and Concord. Com- 
mittee—C. B. Davis, George H. Berg, F. 
S. Wilson. 
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On Friday the entire day will be de- 
voted to personally conducted trips in 
and about Boston. The business sessions 
of the association will close on Thurs- 
day evening, leaving Friday to be devoted 
purely to entertainment in the manner 
above outlined. 

A genera] information bureau will be 
established at the Hotel Vendome, in 
charge of Messrs. Vose and Peasley, and 
in addition to the 
usual duties that such 
a bureau is called upon 
to perform, it is in- 
tended to have during 
the week lists made of 
those desiring to take 
any particular trips or 
see any particular 
points on Friday, so 
that adequate arrange- 
ments may be made 
for properly personally 
conducting the visitors 
to such places as they 
desire to go. 

Mr. W. H. Atkins 
will have general 
charge of the enter- 
tainment on Friday, 
and the following 
committees have been 
selected to arrange de- 
tails for the excursions 
as listed: Institute of 
Technology, Professor 
H. E. Clifford; Har- 
vard University, Pro- 
fessor C. A. Adams; 
Bunker Hill Monu- 
ment and Navy Yard, 
P. J. Kennedy; Fore 
River Ship and En- 
gine Company, Charles 
H. Parker; Simplex 
Electric Company, 
Everett Morss; Holt- 
zer - Cabot = Electric 
Company, C. W. Holt- 
zer; power stations, 
Boston, I. E. Moul- 
trop; trolley trips, Paul Winsor; N. E. 
Gas and Coke Company, George H. Finn. 

The New England Passenger Associa- 
tion, the Trunk Line Association, the 
Southeastern Passenger Association, the 
Central Passenger Association, and the 
Western Passenger Association have 
granted a special rate of a fare and one- 
third, on the certificate plan, for the 
round trip, from all points in their terri- 
tory, for delegates and friends attending 
the convention. This rate is good for 
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three days (not counting Sundays) pre- 
ceding the opening of the convention and 
the three days following adjournment. 
The Southwestern Excursion Bureau 
has granted a rate of a fare and one- 
third, on the certificate plan, for the round 
trip, from all points in ite territory from 
Boston and return. This is the first time 
the concession has been made in this ter- 
ritory and is an evidence of the geo- 
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Mr. CHARLES L. EDGAR, PRESIDENT OF THE NATIONAL ELECTRIC LIGHT ASSOCIATION. 


graphical as well as the numerical growth 
of the membership. 

The officers of the National Electric 
Light Association are Charles L. Edgar, 
president, Boston, Mass.; S. B. Liver- 
more, first vice-president, Winona, Minn.; 
J. W. Lieb, Jr., second vice-president, 
New York, N. Y.; Ernest H. Davis, sec- 
retary and treasurer; H. Billings, assist- 
ant secretary and treasurer; G. F. Por- 
ter, master of transportation. Executive 
Committee—J. H. Perkins, C. F. Hewitt, 
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D. P. Robinson, A. C. Dunham, P. G. 
Gossler, H. T. Hartman, Louis A. Fer- 
guson, Harry Bottomley, Alex. Dow. 


——__+< 


Mr. Charles L. Edgar. 

Mr. Charles L. Edgar, president of the 
National Electric Light Association, was 
born near Princeton, N. J., December, 
1860. In 1882 he graduated from Rutgers 
College with the degree of bachelor of 
arts. He took a post- 
graduate course in 
electricity at the same 
college, receiving the 
degree of master of 
arts in 1885 and elec- 
trical engineer in 
1887. Since his early 
boyhood Mr. Edgar 
has been associated 
with the Edison inter- 
ests, making frequent 
visits to the Edison 
laboratory at Menlo 
Park when a very 
young man. Soon 
after leaving college 
he became associated 
with the parent Edi- 
son company, the Edi- 
son Electrice Light 
Company of New 
York, and remained 
with this company 
until 1887, when he 
went to Boston. He 
was chief engineer of 
the New York Edison 


Company, and left this 
position to become 
general superintend- 


ent of the Boston Edi- 
son Company, which 
was organized in 1886. 
Mr. Edgar rapidly 
worked his way to the 
front, becoming, in 
turn, general mana- 
ger, vice-president and 
president, which office 
he has held with honor 
and distinction for the last five years. 
Under the administration of Mr. Edgar 
the Boston company has built up one of 
the most extensive central station aystems 
in the United States. The company is 
now completing the first installation of 
what will ultimately be a 60,000-kilowatt 


turbine station in South Boston. 


Besides being president of the Edison 
Electric Illuminating Company, Mr. Ed- 
gar is president of the Boston Electric 
Company, the Somerville Electric Light 
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Company, the Woburn Light, Heat and 
Power Company, the Newton & Water- 
town Gas Light Company and eight other 
central station companies. These com- 
panies are closely associated, and supply 
gas and electricity to Boston and adja- 
cent townships. For three terms Mr. Ed- 
gar was president of the Association of 
Edison Illuminating Companies. He is 
president of the Massachusetts Electric 
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Lighting Association, chairman of the 


Koston branch of the American Institute 
of Electrical Engineers, and was vice- 
president of the National Electric Light 
Association in 1890. At the time of his 
election to the presidency of the National 
Electric Light Association in May, 1903, 
he was first-vice-president of that organi- 
zation. He is a member of the Lawyers’ 
and University clubs of New York, and 


195 


of the Art, Exchange and University clubs 
of Boston. 

Mr. Edgar has long been one of the 
most prominent central station managers 
in the country, and has been instrumental 
in bringing forward may improvements in 
central station installations. He has gone 
on record as making the initial moves in 
the establishment of many of the accepted 
forms of metering and other auxiliary 
adaptations used to-day. 


The American Institute of Electrical Engineers. 


—_—— 


Annual Meeting for the Transaction of Business and the Presentation of Papers. 


HE annual meeting of the American 
Institute of Electrical Engineers, 
| which was held at the Chemists’ 
Club, 108 West Fifty-fifth street, New 
York city, Tuesday and Wednesday, May 
17 and 18, to a certain extent took the 
place of the annual convention, as, in 
addition to the transaction of routine busi- 
ness, a good number of interesting papers 
on. various topics were presented. 

The meeting was opened at 10.30 A. M. 
by President Bion J. Arnold, who called 
upon Mr. W. L. Waters, of Milwaukee, 
Wis., to read his paper entitled “Prede- 
termination of Sparking in Direct-Cur- 
rent Machines.” 

Mr. Waters traced briefly the develop- 
ment of dynamo design, showing how im- 
provements in this regard had so increased 
the output of machines as to make the 
effect of commutation upon rating im- 
portant. He described early attempts to 
deduce laws governing commutation and 
sparking, and gave formule which had 
been developed for this purpose. Mr. 
Waters then explained how these for- 
mulæ were lacking, in that they did not 
take into consideration several effects, and 
he explained an empirical formula which 
he had deduced, in which two correction 
factors were introduced. These correc- 
tion factors allow for the inductance of 


the end connections, and the inequalities - 


due to the varying position of the coils 
during commutation. Limiting values 
for the sparking constant, deduced by 
means of this formula, were given. These 
vary considerably with changes in the type 
of the machine, but Mr. Waters has found 
that, for various sizes of one type, the 
formula is very satisfactory. 

The second paper was also upon the 
question of commutation, and this was 
called for before the discussion was open- 
ed. This paper was presented by Mr. E. 
H. Anderson, of Schenectady, N. Y., and 
was entitled “Effect of Self-Induction on 
Railway Motor Commutation.” In it the 


author described a study of commutation 
made by means of the oscillograph, and 
exhibited many diagrams, which showed 
great variations set up in the coil being 
conunutated, due to the sudden breaking 
of the current. 

Discussing this paper, Mr. Waters 
thought that the high electromotive force 
was caused by breaking the local current 
due to the armature field, and was not 
due to the self-inductance of the arma- 
ture coils. In car motors the brushes 
are placed in a fixed position, and the 
field is almost constant. Therefore, it is 
possible to operate such a machine with 
three or more coils in the same slot; but 
railway motors form a special case, and 
such construction is not good with direct- 
current dynamos. 

Mr. E. R. Douglas, of Ampere, N. J., 
discussed the computation of the self-in- 
duction of an armature coil, and explained 
the method which had been tried at the 
Crocker-Wheeler works. Such computa- 
tions are exceedingly intricate, and to 
make them workable, assumptions must be 
made. As the first assumption, the arma- 
ture coil was assumed to be circular, sur- 
rounding a spherical core. This calcula- 
tion can be used as the basis for prede- 
termining the inductance of the arma- 
ture coil. 

Mr. Thorburn Reid, of New York city, 
explained a method, calling attention to 
the variation in the sparking constants 


offered by Mr. Waters, and said that this 


constant depended more upon the varia- 
tion in the ratio of the inductance to the 
product of the resistance of contact and 
the time of commutation, than upon the 
variations in the value of the current. 
Mr. Anderson said, that the peculiar 
conditions under which railway motors 
operate made it possible to use a construc- 
tion which otherwise would not be al- 
lowed. These motors are, on an average, 
working half the time, and polishing the 
commutators the other half. If the polish- 


ing is sufficient to smooth off the etching 
caused during working periods, the com- 
mutator will remain in good condition, 
while if it were worked continuously it 
would become badly pitted. For this rea- 
son it was possible to use a construction 
calling for many coils per slot in railway 
motors. 

The third paper was presented by Dr. 
W. E. Winship, of New York city, and 
was entitled “On the Calculation of Line 
Batteries.” Dr. Winship described a 
graphical method which he had found ex- 
ceedingly useful in determining the proper 
size and location of batteries which are 
intended to float upon the line, and thus 
equalize the load. 

Mr. F. J. White, New York city, point- 
ed out that wattmeter readings give only 
the performance of the battery, and do 
not show the variations in current. It 
is important to know the variations, as 
these affect the position of the centre of 
gravity of the system. 

Mr. Lamar Lyndon, New York city, 
thought that Dr. Winship should have in- 
cluded in his study the effect of the in- 
ternal resistance of the battery and the 
variation in generator voltage. That this 
is important is shown by a recent case 
upon which he has been engaged. In 
determining the capacity of the booster, 
neglecting these effects he had obtained a 
rating of twenty-four kilowatts; bringing 
in these effects and correcting for the 
change in the centre of gravity thereby 
produced, the capacity of the booster was 
reduced to twelve kilowatts. 

President Arnold said, that his practice 
in installing batteries had been to put in 
five to ten more cells than seemed nec- 
essary. With suitably arranged switches, 
it was possible to cut in or out as many 
of these cells as conditions required. 

After the close of the discussion, an en- 
joyable luncheon was served, following 
which the members visited the subway 
and the Fifty-third and Fifty-ninth street 
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substations of the Interborough Rapid 
Transit Company. 

The evening session was called to order 
by President Arnold at 8.30 o’clock, when 
the results of the election of officers were 
announced. The following officers were 
elected to serve for the ensuing year: 
president, J. W. Lieb, Jr.; vice-presidents, 
W. E. Goldsborough, J. J. Carty, Samuel 
Reber; managers, H. G. Stott, L. A. Fer- 
guson, J. G. White, S. S. Wheeler; treas- 
urer, G. A. Hamilton; secretary, Ralph 
W. Pope. 

Secretary Pope read abstracts from the 
report of the board of directors, which 
showed the flourishing condition of the 
Institute and the progress made during 
the past year. The total membership is 
now over 3,000. 

The report of the treasurer showed a 
substantial financial condition. 

Mr. C. F. Scott, of Pittsburg, Pa., 
chairman of the committee on local or- 
ganization, reported upon the excellent 
success with which the efforts of the com- 
mittee had been met. He showed how 
the Institute was gathering strength 
throughout the country, and was at last 
becoming a truly national organization. 

Mr. Calvin W. Rice reported for the 
building committee, and urged the mem- 
bers to put forth every effort to raise the 
$200,000 necessary to secure the land on 
Thirty-ninth street, on which the engi- 
neering building is to be erected. 

The paper of the evening was by Mr. 
B. G. Lamme, of Pittsburg, Pa., and was 
entitled “Data and Tests on a 10,000- 
Cycle-per-Second Alternator.” This was 
read by Mr. F. D. Newbury, of Pittsburg. 
The paper describes the construction of 
the machine built by M. Leblanc, as well 
as some verv interesting tests which had 
Ween made with it. 

Professor F. B. Crocker said that, in 
this connection, it was interesting to re- 
call the high-frequency machine built by 
Mr. Nikola Tesla, and which was dem- 
onstrated by him before the Institute. 

WEDNESDAYS SESSION. 

The meeting on Wednesday morning 
was called to order with President Arnold 
in the chair, and a paper by Mr. H. H. 
Barnes, Jr., entitled “Notes on Fly- 
wheels,” was read by the author. This 
paper will be found on another page of 
this issue. In it Mr. Barnes discusses 
the effect of the flywheel upon the parallel 
operation of alternators, and comes to the 
conclusion that the flywheel ia impotent 
to ensure satisfactory synchronous opera- 
tion, as distinct from the assistance given 
by the engine governor to the damping 
of the unit. Except for these two influ- 
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ences, the inherent tendency toward cumu- 
lative surging existing in the unit would 
predominate, and parallel running would 
be impossible. He advises that the use 
of lighter flywheels than is customary 
would be advisable. This greatly facili- 
tates the adjustment of the engine gov- 
ernors, while it does not decrease the sta- 
bility of the system. 

Dr. W. S. Franklin, of Lehigh Univer- 
sity, South Bethlehem, Pa., said that an 
inherent tendency to surge exists when 
the restituting force acting to prevent a 
change from the normal velocity is less 
than that which acts to prevent the re- 
turn to the normal. This tendency to 
surging is independent of the period of 
the engine. Dr. Franklin thinks that the 
tendency to surging increases directly with 
the frequency, while the damping effect 
increases with the square of the frequency. 
He questioned whether the steadying ef- 
fect mentioned by Mr. Barnes as being 
secured when the alternator exciters are 
coupled in parallel is due entirely to the 
loading of the leading machine. There 
might be alternating currents produced 
around the field coils, which would have 
some damping effect. 

Professor Clarence Feldman, of Darm- 
stadt, spoke of the success which had been 
obtained in Europe with gas engines 
coupled to light flywheels, when driving 
alternators with heavy damping. He 
thought that probably M. Leblanc had 
recognized the point made by Mr. Barnes, 
that the relative increase in electrical 
damping is more rapid than the corre- 
sponding increase in the inherent tend- 
ency to surge for a given decrease in 
weight of flywheel. It was worth noting 
that Leblanc’s amortisseur had been tried 
first with a single-cylinder engine. Pro- 
fessor Feldman related some of his ex- 
periences with alternators in parallel. He 
has never used dampers, but has used 
steel pole-shoes. In one case there were 
machines of different sizes in the station. 
The larger machines operated excellently. 
The smaller machines could only be used 
for light loads, and could not be operated 
in parallel with the larger machines, as 
in this case they carried none of the load. 
In another case, four similar dynamos 
were driven by four similar engines. Three 
would operate perfectly in parallel, while 
the other showed a slight tendency to 
surge. The fault was traced to a de- 
fective dashpot. 

Mr. Barnes, replying to Dr. Franklin, 
said that the damping secured by putting 
the exciters in parallel was not caused 
by any alternating currents set up, since 
drawing all the field current from one 
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exciter did not give the desired effect. 
He had also tried cross-connecting the ex- 
citers, so that each machine drew ite field 
current from the exciter upon another 
alternator ; but this was not as satisfactory 
as paralleling the exciters. Mr. Barnes 
believes that the troubles that we have had 
in this country are due to local condi- 
tions. In Europe it is customary to use 
lighter flywheels and engines with three 
cranks. Over there electrical resonance 
is the chief difficulty encountered, while, 
as far as he knows, this trouble has been 
met in only one plant in America. 

Dr. W. S. Franklin read his paper en- 
titled “The Single-Phase Induction Mo- 
tor.” Dr. Franklin takes up this machine 
from a new point of view. He first as- 
sumes the secondary winding to be con- 
centrated into two coils at right angles 
to each other. While these coils are in 
rotation, as regards flux, they may be 
considered as fixed in direction. The 
primary winding then sets up an alter- 
nating flux in a certain direction. One 
of these coils, having motion through its 
flux, has an electromotive force set up in 
it, which causes a current to flow, and 
this current sets up a flux at right angles 
to the primary flux. The second coil is 
threaded by the primary flux, and there- 
fore has a current set up in it, due to 
transformer effect; but this coil is mov- 
ing in the secondary flux, due to the cur- 
rent in the other coil, and there are hence 
two electromotive forces acting. The 
theory of the motor is worked out on this 
idea, and some fundamental equations de- 
duced, which differ from those heretofore 
presented. 

Dr. Franklin then discussed his paper, 
comparing it with the theory of the single- 
phase motor developed by Dr. C. P. Stein- 
metz. Dr. Steinmetz’s theory is developed 
from a modification of the theory of poly- 
phase motors. He approaches the sub- 
ject by considering the methods of start- 
ing single-phase motors, and then modi- 
fies the theory to fit the running condi- 
tions. 

A paper entitled “Wave-Form Varia- 
tions of a Long-Distance Line,” by Mr. 
George H. Rowe, of Boulder, Cal., was 
read by Mr. S. W. Ashe. This paper de- 
scribes briefly the Standard Electric Com- 
pany’s system in California, and gave sets 
of oscillographs taken at various times 
of the day at several points on the line. 
These show considerable differences in the 
wave-form of the line current at these 
points. Some of the conclusions drawn 
from this study are as follows: the possi- 
bility of substituting induction motors for 
synchronous motors on lines that have a 
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large charging current. The charging 
current may differ from that calculated 
on the assumption of the sine law, and 
this assumption for long lines may lead 
to error. Variation in the wave-form is 
due partly to the distorting effect of the 
hysteresis loop under different conditions 
of load. It is impossible to design the 
machine to suit all wave-forms, and the 
variation in the amplitude factor in a 
long line may be considerable. 

As there was no discussion on the last 
two papers, discussion of the papers read 
on the preceding day was reopened. 

Dr. Franklin pointed out that there is 
no steady loss of voltage due to induc- 
tance, since this would mean a loss of 
energy. There is, however, an increase 
of resistance, due to inductance, since 
this causes uneven distribution of the cur- 
rent throughout the conductor. 

Professor Feldman thought that Mr. 
Waters had underestimated the effect of 
the pole shape in his paper. In Europe 
this is thought to be an important fac- 
tor. Determination of the reactance volt- 
age is but a rule-of-thumb method, and 
good only for one type of machine. It 
was pointed out that the investigation 
now being made by Mr. Thorburn Reid 
had been carried out by Herr A. Arnold 
in 1898. 

Mr. H. Ward Leonard took issue with 
the statement made in the papers of the 
previous day, that the success of the rail- 
way motor was due to its being a series 
. machine. He had contended for fifteen 
vears that a motor having a separately 
and constantly excited field was a better 
machine for railway work than the pres- 
ent series type. His ideas had recently 
heen confirmed by his experience with an 
electric automobile. This had the usual 
equipment of two series motors. The 
series windings had been taken off and 
replaced with shunt windings. This gave 
the machine much better control, made 
it possible to balance it on any grade, to 
govern the speed at will, and had also 
reduced field losses from 1,100 watts to 
120 watts. Mr. Leonard then spoke of 
the apparent success which had been se- 
cured with his electric railway system in 
recent private tests in Switzerland. The 
public tests were made the first part of 
this month, but the results have not yet 
heen published. As is well known, these 
motors are separately excited. 

Followine the reading of the paper, 
luncheon was served, after which the 
memibers were conveyed ‘by a special car 
to Columbia University, to inspect the 
library and the technical laboratories. 
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John W. Lieb, Jr. 

John W. Lieb, Jr., president-elect of the 
American Institute of Electrical Engi- 
neers, was ‘born in Newark, N. J., Febru- 
ary 12, 1860. He attended the Newark 
Academy and Stevens High School in 
Hoboken, N. J., and was graduated with 
the degree of mechanical engineer from 
Stevens Institute of Technology in 1880, 
when he engaged as draughtsman with the 
Brush Electric Company, of Cleveland, 
Ohio. In 1881 Mr. Lieb entered the em- 
ploy of the Edison Electric Light Com- 
pany, New York city, as draughtsman. 
He was transferred to the experimental 
department at the Edison Machine Works 
in 1882. He assisted in the tests of the 
first “Jumbo” direct-connected Edison dy- 
namos, and was put in charge of the in- 


JOHN WIuLramM Lies, JR., PRESIDENT-ELECT 
AMERICAN INSrITUTE OF ELECTRICAL EN- 
GINEERS, 


stallation of the electrical equipment of 
the old Pearl street Edison station, under 
the direction of Mr. C. L. Clarke, chief 
engineer. Mr. Lieb assisted in the teste 
and experiments incident to the starting 
up of this pioneer station, and on the 
inauguration of regular service, Septem- 
ber 4, 1882, under thc auspices of the 
Edison Electric Illuminating Company of 
New York, was appointed its first elec- 
trician. 

When a syndicate of Italian capitalists, 
with Professor Columbo as technical ad- 
viser, purchased a complete equipment of 
boilers, engines, dynamos and Edison 
underground system for Milan, Italy, Mr. 
Lieb was selected by Mr. Edison to direct 
the installation. The Milan station, 
equipped with Babcock & Wilcox boilers, 
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six 150-horse-power Armington & Sims en- 
gines and Edison “Jumbo” dynamos, be- 
gan regular service in 1883, and Mr. Lieb 
remained in charge as manager of the or- 
ganization of the Italian Edison Company. 
He was appointed, in turn, its chief elec- 
trician, director of stations and chief en- 
gineer in’ general charge of the technical 
department of the company, which was 
engaged in manufacturing electrical ap- 
paratus, installing isolated plants and op- 
erating lighting and power stations 
throughout Italy. Mr. Lieb was one of 
the pioneers in the exploitation of the al- 
ternating-current system, beginning with 
the plant in Milan, Italy, in 1886, and 
using also the Thomson-Houston arc sys- 
tem extensively. He was also engaged in 
electric railroading, in connection with 
the trolley system of the city of Milan. 
In 1894 Mr. Lieb returned to the United 
States, and was appointed assistant to the 
first vice-president of the Edison Electric 
Illuminating Company of New York. 
From this position he advanced ‘by steps 
to third vice-president and general mana- 
ger. Upon the consolidation of various 
lighting interests in New York city, under 
the corporate name of the New York Edi- 
son Company, Mr. Lieb was appointed 
third vice-president and associate general 
manager, which position he now holds. 
Mr. Lieb is also president of the Lamp 
Testing Bureau, a director in several elec- 
trical corporations, a member of the coun- 
cil of the American Society of Mechanical 
Engineers, member of the American So- 
ciety of Civil Engineers, past-president of 
the Association of Edieon Illuminating 
Companies and the New York Electrical 
Society, second vice-president of the Na- 
tional Electric Light Association, mem- 
ber of the Associazione Elettrotecnia 
Ttaliano, Franklin Institute, American 
Academy of Political Science and the En- 
gineers’ Club of New York city. 


A Cableway Over the Andes. 

A cableway, which, it is said, will be 
the longest in the world and will have the 
highest engine station yet existing, is to 
be installed on the Argentine side of the 
Andes by Adolf Bleichert & Company, of 
Leipsic. This cableway will extend from 
Chilectio station, on the Argentine North- 
ern Railroad—which is 3,430 feet above 
sca-level—for a distance of twenty-two 
miles, to a point 14,933 feet above sea- 
level, or 1,300 feet higher than the sum- 
init of the Jungfrau. It will cross a chain 
of rocks and precipices, spanning, in some 
places, chasms nearly 300 feet wide and 
600 feet deep, while at other points it 
will be supported by iron towers 130 feet 
high. All of the material will have to 
be taken to its destination on the backs 
of mules. The length of the cable rope 
will be eighty-seven miles. The line is 
intended to have a carrying capacity of 
forty four tons of ore per hour, a car- 
load of 1,100 pounds being despatched 
every forty-five seconds. 


Lillibridge N. V. 25-1062. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


High-Voltage Oil Switches. 
The Stanley Electric Manufacturing 
Company, Pittsfield, Mass., has developed 
a line of high-voltage oil switches possess- 


part of the equipment of several high- 

voltage transmission systems in the West. 

Each pole consists of, first, a cast-iron top 

or mounting-plate, on which are located 
Ot 
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Fia. 1.—DxraiLs or 300-AMPERE, 60,000-VoLT OIL SwitcH. 


ing a number of distinguishing features. 
These switches are so designed that the 
circuit is broken simultaneously at sev- 
eral points, distributing the 
resulting disturbance over a 
large area. For potentials above 
6,600 volts, the various con- 
tacts are arranged in the same 
horizontal plane, so that the 
disturbances resulting from 
the rupturing of the arc are 
distributed over a wide area. 
The contacts are located com- 
paratively near the surface of 
the oil, so that the gases— 

if there are any resulting from a 
the explosion—are readily dis- 
sipated. By using compara- 
tively large tanks and long 
breake, the switch may be 
opened a number of times 
before the oil is appreciably 
carbonized. 

These principles of con- 
struction are embodied in a 
new 300-ampere 60,000-volt 
oil switch which is shown in Fig. 1. A 
number of these have been installed as a 


and a combined gas vent and automatic 
oil-level indicator; second, a tank filled 
with oil, in which are immersed the con- 
tacts, which are suitably insulated. The 
insulators are of porcelain, made in the 
form of corrugated cylinders. . The centre 
insulator, carrying the contact blades, is 
entirely immersed in oil. The two ter- 
minal insulators are filled with, and have 
their lower ends immersed in, oil. These 
two insulators are held in position by 
means of hollow clamp rings, which 
are fastened to the insulator with 
set screws and cement. The contact 
blades are fastened to the central in- 
sulator in a similar fashion. 

Fig. 2 shows the details of a con- 
tact. The contact arms are of hard- 
drawn flat copper strips. Each fixed 
contact is forced downward by three 
coiled springs, which are carried on 
studs on which the fixed con- 


the 


Fira. 2.—DkETAILS OF A CONTACT. 


tacte slide, and which are screwed on 
the bottom of the insulator. These fixed 
contacts, as well as the blades, have fin- 
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Fic. 8.—ONR OF THE POLES AND A TANK OF 15.000-VoLT OIL SWITCH. 


the two terminal contact insulators, a bear- 
jng of liberal length for the driving shaft, 


ished surfaces. On closing the switch, each 
contact blade slides under the correspond- 
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ing fixed contact. The shape and posi- 
tion of the shunt or arc-rupturing con- 
tacts are such as to prevent any possibility 
of the arc being taken by the main con- 
tacts. These auxiliary contacts are 
readily replaceable. 
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ELECTRICAL REVIEW 


and, in installing, the iron top and tanks 
are grounded, making it safe for the oper- 
ator to handle the controlling device. 

The three-pole switch is made up of 
three of the units described above, con- 
nected by rods and a crank on each op- 


Fic. 4.—TuHREE-PoLeE Ou. SWITCH FOR VOLTAGES UP TO 6,600 VOLTS. 


In the illustration the oil-level indicator 
may be seen on the left of the insulator, 
the construction of which is exposed. 


erating shaft to either a motor, magnet 
or hand-operated controlling device, and 
the operation of either of these devices 


Fic. 5.—For INSTALLATIONS OF Not OVER 8,500 VOLTS. 


Should the oil leak out, or for any other 
reason recede below a safe level, the indi- 
cator closes a pilot circuit, and warns the 
attendant by ringing a bell or lighting a 
lamp, as may be desired. 

Each switch is tested at 120,000 volts, 


may be controlled by plain overload, time 
delay overload or reverse current relays. 
Each pole of the switch may be mounted 
in either soapstone or brick compartment, 
or upon iron framework. 


Fig. 3 shows one of the poles and the 
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tank of a 15,000-volt switch. As the con- 
tacts are arranged in series, the circuit is 
broken simultaneously at four places. By 
connecting the two contact arms in paral- 
lel, the switch has twice the carrying ca- 
pacity, with half the breaking distance, 
and becomes suitable for currents of 200 
amperes at 7,500 volts. This type can also 
be used for seventy-five amperes at 20,- 
000 volts, by changing the insulation 
carrying the leads. 

This switch is also made double-throw, 
another set of contacts being placed di- 
ametrically opposite those shown in the 
illustration. The tanks may be mounted 
one above the other, or in tandem, as may 
be preferred. 

Fig. 4 shows the three-pole oil switch 
for voltages up to 6,600 volts, and for 
currents up to 100 amperes. Each pole 
is in a separate oil tank. The tanks are 


“mounted in a strong, light framework, 


consisting of angle-irons and rods. This 
switch is made with circuit-breaker at- 
tachment, if so desired, and either single 
or double-throw. One tank can be used 
for a double-throw switch with a capacity 
of 100 amperes at 2,400 volts, by connect- 
ing one blade to each pole. By connect- 


ing the blades in parallel, instead of in 
series, the switch may be used for 200 
amperes at 4,000 volts. 

Fig. 5 shows a type “E” oil switch, 
which is designed for installations of not 
over 3,500 volts. This is made either 
single or double-throw, and for any num- 
ber of poles desired. The normal three- 
phase capacity of the switch is 400 kilo- 
watts, and the emergency three-phase ca- 
pacity is 1,200 kilowatts. This switch 
can be furnished with automatic overload 
opening device. When so furnished, the 
handle for closing the switch is not con- 
nected rigidly to the parts making contact, 
but is latched, the arrangement being such 
that it is impossible to close the switch 
when there is an overload or short-circuit 
on the line. When these switches are fur- 
nished with this overload feature, series 
transformers are also supplied, one being 
necessary for either a single-pole or two- 
pole switch, and two for either a three- 
pole or four-pole switch. There is a sepa- 
rate oil tank for each pole. 


The Suburbanite. 

The Suburbanite is a monthly magazine 
published by the passenger department of 
the Central Railroad of New Jersey, and 
is designed especially for those who are 
interested in suburban homes. The table 
of contents for May, 1904, includes “Golf- 
ing in the Suburbs,” “Sewaren, a Suburb 
by the Sea,” “How City Noises Affect the 
Health,” “Lake Hopatcong as a Vacation 
and Excursion Resort,” “Along the Jersey 
Coast,” “The Cosy Corner and How to 
Make One,” “Editorial Notes,” etc. 
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New Type Machines of the New 
England Motor Company. 

The accompanying illustration shows 

generator and motor 


the multipolar 
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The device operates any 
whistle three inches in diameter, at 
150 pounds steam pressure, and 
when provided with a larger valve 


direct current. 


New Tyre MOTORS AND GENERATORS, 


which is being placed on the market by 
the New England Motor Company, 
Lowell, Mass. This machine is built in 
sizes from 25 to 125 kilowatts in gener- 
ators, and from 30 to 150 horse-power, in 
motors. They have the usual features of 
standard construction, including finely 
laminated armature cores, form-wound 
field and armature coils, and commuta- 
tors of large surface. The construction 
is such as to ensure high efficiency and 
fine operating qualities, while the general 
appearance of the machine is workman- 


like and symmetrical. 
<> 


The De Forest Wireless Telegraph 
System. 

The London Daily Mail for Saturday, 
April 30, devotes a full page to a de- 
scription of the work of the De Forest 
wireless telegraph system in the Rusao- 
Japanese war. The steamship Haimun is 
fitted with a De Forest installation, and 
this has been giving very valuable service 
to a London and a New York daily news- 


paper. 
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An Electrically Operated Air or 
Steam Whistle. 

The Electrical Appliance Company, 
Cincinnati, Ohio, has developed a prac- 
tical electrically operated whistle for 
signaling purposes. The accompanying 
illustrations show a standard type of 
whistle for all pressures of steam, and 
any voltage used, with alternating or 


will operate a six-inch whistle at 
the same pressure. The whistle may be 
placed either indoors or out of doors and 
at any distance from the operating key. 
A feature of this whistle lies in its 
adaptability to use with alternating cur- 
rent. This is accomplished through the 
aid of the Churcher alternating rectifier. 


PRESSURE ii 
ELECTRICALLY OPERATED STEAM WHISTLE. 


This device, which is also manufactured 
by the Electrical Appliance Company, 
converts an alternating current into 
direct current of any required voltage 
and has a wide field of application. 
Illuminating a Summer Amusement 
Resort. ' 
What is probably the most extensive 
amusement resort ever conceived was 
opened at Coney Island, N. Y., Saturday 
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evening, May 14. This large tract of land 
which has been converted into a miniature 
world’s fair is called “Dreamland.” The 
various amusement palaces have been con- 
structed at a cost of over $3,500,000. The 
various towers and buildings are illumi- 
nated by 1,000,000 electric lights. A 
massive tower is erected, which is visible 
for a great distance. This tower rises to 
a height of 375 feet, being illuminated 
by 100,000 powerful electric lights. 


Attachment Plugs. 
The H. T. Paiste Company, Philadel- 
phia, Pa., presents a strong line of at- 


Fic. 1.—’' PUSHIN” ATTACHMENT P1.UG. 


tachment plugs for 1904. These are des- 
ignated as “P-K,” and cover both brass 
cap and porcelain types. The new “Push- 
in” style operates on an entirely new prin- 


Fic, 2.—PorcELAIN CAP ATTACHMENT PLUG. 


ciple, as it is inserted and attached by 
simply pushing it into the socket, without 
twisting the cord. The two side springs, 


Fic. 3.—Brass CAP ATTACHMENT PLUG. 


formed to fit an Edison screw shell, se- 
curely hold the plug in place, while 
a third spring at the end completes the 
circuit. This plug is shown in Fig. 1. 
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The springs are all of special phosphor- 
bronze. 

Fig. 2 shows a standard “P-K” attach- 
ment plug, which is made in Edison, 
Thomson-Houston and Westinghouse 
styles. The bras caps are fibre lined with 
fibre bushing already in place in the cord 
opening. These caps are securely held by 
their two set screws, which enter recesses 
in the porcelain base. (Fig. 3.) 

All styles of “P-K” attachment plugs 
have cord openings at least thirteen-thirty- 
seconds of an inch in diameter, so that 
they are easily wired with reenforced show- 


window cord. 
` EP 


The Gleason Tube Protector. 

The accompanying illustration shows 
the application of a new specialty in- 
vented by Mr. John L. Gleason, of 290 
South street, Boston, Mass. This device 
is designed to protect insulating tubes 
from mechanical injury in passing through 
floors in connection with moulding work, 
and for furnishing area and concealment 
for splices made at junctions of ceilings 
and walls, where a mitred mould joint 
would not permit of splicing. This pro- 
tector also conceals broken plaster or 
woodwork, caused by boring for insulat- 
ing tubes through partitions or ceilings. 

The protectors are made of iron, and are 
japanned for floor work. Where they are 
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A Breakdown Test of the Nernst 
Lamp. 

The Nernst Lamp Company, Pittsburg, 
Pa., has published a report of the resulte 
of a test made by the Philadelphia Elec- 
tric Company in its laboratory, for the 
purpose of demonstrating the stability of 
the Nernst lamp. This report is dated 
January 27, 1904, and covers a test which 
was made on a six-glower 210-volt Nernst 
lamp. The lamp was supplied with new 
ballasts, heaters and glowers. The energy 


consumed by the heaters only, when the. 


lamp was connected to a circuit of its 
normal rated voltage, was 280 watts. The 
voltage was increased in steps of ten volts, 
and the amount of energy consumed by 
the lamp at starting and after burning for 
five minutes was as follows: 


Voie.  Watsat “Endof Five Fer Cont 
210 582.4 588.0 ee 
220 649.6 630 .9 4.7 
230 683 . 2 652.4 9.5 
240 728.0 694.4 14.8 
250 784.0 767.2 19.0 
260 896.0 0 23.8 
266 994.0 26 6 


After the voltage was increased to 240 
volts, the ballasts showed signs of deterio- 
ration and started to blacken slightly. 
After the voltage was increased to 250, 
the centre ballasts were a deep black color, 


INSULATING TUBE PROTECTOR, FOR CEILING OR PARTITION WORK. 


used on ceilings, they may be furnished 
in sheet metal to match the finish of the 
fixtures or installation hardware. The 
protectors are made in gangs of any num- 
ber of strips or circuite, or singly, as 
desired. They are also made with oppo- 
site moulding recesses, to admit two 
mouldings at right angles to each other. 


with a blue tinge. Upon increasing the 
voltage to 260, the ballasts were so hot 
that the glass bulged and the ballast wires 
were badly distorted. All of the ballasts 
were very black, but the glowera were 
in good condition. The wire in one ballast 
broke after being in circuit for four min- 
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utes. Another broke at the end of the 
fifth minute, and two more at the end of 
the sixth minute. The two outside bal- 
lasts broke at the end of eight and one- 
half minutes. When the eighth ballast — 
broke, the heaters all cut in on one 
glower. - 3 Dr 

Further tests were made by burning th 
lamp at its normal rated voltage, and then 
subjecting it to an instantaneous increase 
in voltage, with the following results: 

Condition No. 1—The lamp was sup- 
plied with new ballasts and started at 210 
volts, and after the heaters were auto- 
maticlly cut out and the lamp burning 
under normal conditions, the voltage at 
the lamp terminals was increased instan- 
taneously to 250 volts, or nineteen per 
cent increase. The ballasts showed no 
signs of deterioration. 

Condition No. 2—The lamp was start- 
ed at its normal voltage, and an instanta- 
neous increase was made to 360 volts. The 
ballasts were then open-circuited. 

Condition No. 3—The lamp was sup- 
plied with new ballasts only, and started 
at its normal voltage. The voltage at the 
terminals was increased instantaneously 
to 300 volts, and the ballasts showed no 
sign of deterioration. 

Condition No. 4—The lamp was started 
at its normal voltage, and the voltage in- 
creased instantaneously to 315 volts. The 
ballasts showed no signs of deterioration. 

Condition No. 5—The voltage was ìn- 
creased instantaneously to 325 volts, and 
the ballasts were all open-circuited. 

Condition No. 6—The lamp was sup- 
plied with new glowers, heaters and bal- 


- lasts, complete. It was started at its nor- 


s 


mal rated voltage, and the voltage at the 
terminals increased instantaneously to 
325 volts. The result was the same as in 
condition No. 5. 


Alternating-Current Apparatus to Be 
Given a Working Trial. 


The General Electric Company is 
equipping the entire Ballston division of 
the Schenectady railway, Schenectady, 
N. Y., with an alternating-current equip- 
ment in order that a thorough service 
trial of a car equipped with alternating- 
current motors may be secured. The al- 
ternating-current equipment will be in 
addition to the present direct-current 
equipment which is the standard for op- 
eration of the Schenectady railway. It 
is thought that by placing a car in regular 
service that the real value of the alternat- 
ing-current apparatus will be developed. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NIAGARA POWER BILL VETOED—Governor Odell announced 
on May 15 that he had vetoed the Thompson bill, extending the 
corporate life of the Niagara, Lockport & Ontario Power Company. 
The charter of the company expires this month. It is reported that 
as work was begun at Pendleton, N. Y., last month the original 
charter of the company will hold good. 


SOUTH AFRICAN CENTRAL STATION—A company is being 
formed in Johannesburg, South Africa, for the purpose of erecting 
a central station to furnish power to the mines, and also to supply 
such demands for public lighting and power as are not met by the 
corporation’s municipal plant. It is stated that Mr. James Swin- 
burne, the well-known electrical engineer of London, has been en- 
gaged as consulting engineer. 


NEW MISSOURI POWER CORPORATION—Papers of consolida- 
tion of the Sedalia Water and Light Company, the Sedalia Gas and 
Fuel Company, and the Electric Light and Power Company, have 
been filed at Sedalia, Mo. The capital of the company is $1,000,000. 
The corporation, which will be called the Sedalia Gas and Electric 
Company, will acquire, maintain and operate waterworks, gasworks, 
electric lighting and power works, a street railway and a system of 
power plants. 


NEW POWER PLANT FOR RENO, NEV.—A new water and 
power company is to be established at Reno, Nev. Work on ihe 
new plant is expected to begin shortly, and the completion is looked 
for before the end of the summer. The company interested owns 
water rights on Hunter creek, five miles north of Reno, and will 
be in a position to supply 5,000,000 gallons of water per day for 
domestic purposes. It is stated that $2,000,000 will be expended in 
carrying out this work. 


ELECTRIC LINE FROM INDIANAPOLIS TO CHICAGO—The 
Chicago & Northern Indiana Railroad Company, composed of In- 
dianapolis capitalists, propose to build an electric line from In- 
dianapolis to Chicago. Articles of incorporation have been filed 
with the secretary of state. The line will pass through the counties 
of Lake, Porter, Jasper, Pulaski, White, Cass, Howard, Clinton, Tip- 
ton, Hamilton and Marion. The new road will compete with all 
the steam roads running from Indianapolis to Chicago, and will 
carry both freight and passengers. 


NEW POWER PLANT ON THE OHIO RIVER—It is announced 
that Isaac J. Miller, of Cincinnati, Ohio, has, after a careful investi- 
gation, completed data and plans for the construction of power- 
houses on the Ohio river at different locations between Pittsburg 
and Cairo. The plan embraces the construction of a system of 
reservoirs at the head waters and different tributaries of the Ohio. 
An effort will be made to control the waters and maintain a nine- 
foot stage at all seasons of the year. The specification states that 
the system can be constructed at an outlay of $5,000,000. 


A NEW TUNNEL BETWEEN NEW YORK CITY AND NEW 
JERSEY—Tnhe state board of railroad commissioners has granted 
a certificate to the Hudson & Manhattan Railroad Company to build 
two single-track tunnels under the Hudson river, between New 
York city, N. Y., and Jersey City, N. J. Mr. William C. McAdoo, 
president of the company, is also president of the New York & New 
Jersey Railroad Company, which has completed the old Hudson 
river tunnel connecting the two cities. The Hudson & Manhattan 
Railroad Company was incorporated in New York city on May 21, 
last year, and has a capital of $3,000,000. 


MORE HYDROELECTRIC PLANTS FOR CALIFORNIA—Appli- 
cations have been filed in the Stockton, Cal., United States land 
office for rights of way and sites for a number of large reservoirs 
and power plants in Fresno County, and for transmission lines 
from these power sites to Los Angeles, San Francisco, and from 
points in the San Joaquin valley, including Stockton. The main 
reservoirs, according to the application, will be in Crane valley in 
the Sierra Nevada mountains, in Fresno County. One of the reser- 


voirs will contain 800 acres. It is said that the fall is so great 
there that the same water will be used in three power stations in 
a distance of eight miles. This application was made by D. L. 
Wishon, who is the reputed right-of-way agent for H. E. Huntington. 


THE PORT CHESTER RAILROAD FILES PLANS AND 
SURFACE MAP TO SECURE ITS ROUTE—On May 6 the New 
York & Port Chester Railroad Company filed with the county clerk 
its plans for a twenty-five-mile four-track electric railroad from 
136th street, New York city, to the state line, beyond Port Chester. 
This action of the company is regarded as proof that it is in shape 
to prosecute the work with vigor as soon as the board of aldermen 
and the board of estimate concede the desired permit. The plans 
cover every rod of the distance from 132d street and the Harlem 
river, where a connection is practicable with the subway system 
of the Interborough Rapid Transit Company, to the state line. The 
plans give the name of every property-holder and the expense of 
every holding traversed by the new road. The plans call for a 
route 100 feet in width. It is stated that the money is ready for 
the purchase of the right of way, which is to cost about $3,000,000, 
and for beginning construction work all along the line. It is esti- 
mated that the whole system will cost about $16,000,000. 


PERSONAL MENTION. 


MR. E. JONES has assumed the duties of manager of the Western 
Union Telegraph office at Sioux Falls, S. D. Mr. Jones succeeds 
J. C. Otterholm, who wili go to St. Cloud, Minn., to engage in other 
business. 


MR. JOSEPH H. THOMPSON, JR., announces that he has opened 
an Office at 11 Broadway, New York city, for buying, exchanging 
and selling all kinds of new and second-hand electrical and steam 
machinery. 


MR. J. W. STEED, who is connected with the International 
Steam Pump Company, is to have charge of the installation of the 
electrical equipment of the new Worthington works now being 
erected at Harrison, N. J. 


DR. S. S. WHEELER returned last week from an extended tour 
in Europe, visiting London, Paris and Zurich. Dr. Wheeler and 
his wife spent a week automobiling through Brittany, and were 
delighted with the experience. 


MR. R. G. BLACK, chief electrical engineer of the Toronto 
Electric Light Company, delivered an interesting address to the 


Canadian Association of Stationary Engineers recently, on “Alter- . 


nating Current and How to Handle It.” 


MR. S. J. Mc MEEN, of Chicago, Ill., who is engaging in consult- 
ing engineering and patent law practice, as announced a short while 
ago, is now drawing up plans for an extensive telephone system 
to be installed in the City of Mexico, Mexico. 


MR. R. E. HAMLIN has been made vice-president and general 
manager of the Toledo (Ohio) Home Telephone Company, and Mr. 
C. E. Stinson has been made assistant manager and superintendent 
of the electrical and structural department of the company. 


MR. LOUIS F. PHILO, who for the past six years has been con- 
nected with the Wesco Supply Company, in the capacity of manager 
of the supply department, has resigned to accept the position of 
assistant manager of sales with the Ewing-Merkle Electric Com- 
pany, of St. Louis. 


MR. J. C. McQUISTON, until recently secretary, has been ap- 
pointed superintendent of the Westinghouse Companies’ Publishing 
Department, having charge of matters relating to the publicity of 
the products of the various Westinghouse interests in the United 
States and Canada. 


MR. WILLIAM MARCONI arrived in New York Saturday morn- 
ing, May 14. Special receiving apparatus had been installed on 
board of the vessel, the Cunard steamship Campania, and during 
his voyage Mr. Marconi was in touch with the Poldhu, Cornwall, 
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station for some 1,700 miles. As the instruments on board .had not 
the same sending capacity, no messages were exchanged. Arrange- 
ments are being made to supply a daily ship news service, by re- 
ceiving information from either side of the Atlantic within the 
1,700-mile limit. . 


MR. ALFRED SLATER, formerly manager of the Wisconsin 
Telephone Company, at Janesville, and more recently in charge of 
the large independent company’s plant at Rock Island, has taken 
charge of the offices of the Beloit Telephone Company, in place of 
J. E. Carr, resigned. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, Boston, 
Mass., in the May issue of Edison Light publishes a reproduction of 
the celebrated Ives process print of a bust of Thomas Alva Edison. 
In addition to this there are a number of interesting sketches con- 
cerning Edison service in and around Boston, with numerous night 
scenes of incandescent lamp illumination. 


MR. FRANK C. SMITH, of San Antonio, Tex., president of the 
Commercial Telephone Company, announces that he has purchased 
for his company the independent telephone exchanges at Austin, 
Taylor, Temple and Belton, and that he has leased from the Beau- 
mont Northwestern Telephone Company the long-distance lines and 
local exchanges belonging to that corporation. 


MR. HARRY J. CLARK has been appointed assistant to President 
and General Manager C. D. Beebe, of the Auburn & Syracuse Electric 
Railroad Company and the Rochester, Syracuse and Eastern Rail- 
road. Mr. Clark was formerly chief engineer of the S. R. T. Com- 
pany, and has recently been superintending the construction of the 
Mohawk Valley Railway and the Oneida Electric Railway. 


MR. PAUL G. BURTON, who was connected with the Western 
Electric Company in the capacity of chief inspector of the tele- 
phone installation department, has been appointed superintendent 
of maintenance of the Chesapeake & Potomac Telephone Company. 
Before Mr. Burton left New York he was the guest of honor at a 
dinner given at the Arena by the Western Electric Foremen’s Club, 
of which he was president. 


MR. HERBERT H. VREELAND, president of the New York 
City Railway Company, has directed a letter to President Orr, of 
the rapid transit commission, suggesting a number of modifications 
in the plans for a second subway in New York city. Mr. Vreeland 
suggests that a crosstown loop under Chambers street is highly 
desirable, to secure good service, and that a connection with the 
proposed Jersey tunnel is also desirable. 


MR. J. H. HALLBERG resigned his position a few weeks ago 
as general superintendent of the Cincinnati Gas and Electric Com- 
pany, in order to engage as consulting expert in electrical distribu- 
tion and illumination. Mr. Hallberg has opened a suite of offices at 
45 Broadway, New York city. It is his intention to specialize in 
the above-named lines, and he will undoubtedly find a ready field 
for the application of his wide experience and knowledge. 


MR. GEORGE C. EWING announces that tickets for the Pop 
concert to be held at Symphony Hall, Wednesday evening, May 25, 
in connection with the convention of the National Electric Light 
Association, will be in his hands for distribution to the delegates. 
There will be approximately 600 seats, at tables accommodating 
four or five each. These tickets are, of course, free to the delegates 
and visitors, and may be obtained by writing to Mr. Ewing at 501 
Atlantic avenue, Boston, Mass., or secured from him personally on 
arrival in Boston. 


“FRANK B. COOK, 240 West Lake street, Chicago, Ill., now 
has an exclusive license to manufacture and sell all self-soldering 
heat-coils and other circuit-protecting devices and apparatus covered 
by patents and application for patents, as well as any devices of 
that kind which may hereafter be invented by Charles A. Rolfe, or 
owned and controlled by the Rolfe Electric Company.” This an- 
nouncement is made by Charles A. Rolfe, president of the Rolfe 
Electric Company. 


PROFESSOR ALBERT W. SMITH, head of the college of 
mechanical engineering in Leland Stanford, Jr., University, Cali- 
fornia, was elected, at a recent meeting of the board of trustees of 
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Cornell University, to succeed the late Professor R. H. Thurston as 
director of Sibley college of mechanical engineering. Professor 
Smith is a Cornell graduate, class of 1878, and from 1887 to 1891 
he served on the Sibley college faculty as assistant professor of 
mechanical engineering. He next went to the University of Wis- 
consin, where he was professor of machine design. From there he 
was Called to California. 


MR. CHARLES SUMNER HOWE was installed as president of 
the Case School of Applied Science, Cleveland, Ohio, recently, in 
the presence of many distinguished educators, representing nearly 
all the prominent institutions of learning in this country. President 
Henry Churchill King, of Oberlin College, delivered the invocation. 
Worcester Reed Warner made an address on behalf of the trustees, 
to which President Howe responded. President Ira Remsen, of 
Johns Hopkins University, spoke in behalf of the universities, and 
President Henry Smith Pritchett, of the Massachusetts Institute of 
Technology, on behalf of the technical schools. John R. Freeman, 
of the American Society of Mechanical Engineers, made an address 
on behalf of the technical societies, and President Charles Franklin 
Thwing, of Western Reserve University, on behalf of the colleges 
of Ohio. Mr. Howe then delivered his inaugural address. 


MR. JOHN FINDLEY WALLACE, M. Am. Soc. C. E., general 
manager of the Illinois Central Railway Company, has accepted 
the appointment of chief engineer of the Panama Canal, at a salary 
of $25,000 per year. Mr. Wallace was born at Fall River, Mass., 
September 10, 1852. He was educated at Monmouth College, Mon- 
mouth, Ill, and in 1869 he commenced civil engineering as a rod- 
man on the Carthage & Quincy Railroad. In 1871 he was appointed 
a rodman in the United States Engineer Corps, at Rock Island, Ill., 
and later made United States assistant engineer under Colonel M. 
Macomb. In 1876 he engaged in private practice, and in 1879 was 
appointed chief engineer of the Burlington, Monmouth & Missouri 
River Railroad. In 1887 he was made resident bridge engineer of 
the Atchison, Topeka & Santa Fe Railroad. In 1889 he was asso- 
ciated in private practice with Mr. E. L. Corthell. In 1891 he was 
appointed engineer of construction of the Illinois Central Railroad, 
and in 1892 was made chief engineer of the system. In 1897 he 
resigned that position, but returned to the company again in 1898 
as second vice-president, having control of all of the physical condi- 
tions of all engineering work on that system. In 1902 he was made 
general manager of the company, which position he held until his 
appointment as chief engineer of the Panama Canal. 


LEGAL NOTE. 


MEASURING INSTRUMENT LITIGATION—On May 9, in the 
United States Circuit Court for the Southern District of New York, 
Judge Lacombe filed an opinion, declining to grant an injunction 
against the Whitney Electrical Instrument Company and Machado 
& Roller, upon the Weston patent No. 392,387. 


OBITUARY NOTICES, 


MR. CHARLES W. GRANT, a well-known business man of upper 
New York, died at Jamestown, N. Y., May 10, at the age of sixty 
years. Mr. Grant was one of the organizers and for many years 
president of the Jamestown Electric Light and Power Company, 
from which he retired several years ago. 


GENERAL ANDREW HICKENLOOPER, one of the well-known 
central station men of this country, died at Cincinnati on May 12. 
He was a civil engineer in Cincinnati, for the past thirty years was 
president of the Cincinnati Gas and Electric Company, and was a 
famous commander during the Civil War in the Union Army, rising 
rapidly from captain to brigadier-general. He was lieutenant- 
governor of Ohio from 1880 to 1882. At the time of his death 
General Hickenlooper was sixty-seven years old. 


MR. NELSON PERIN, one of the leading financiers of Balti- 
more, Md., died, after a long illness, at Baltimore on May 12. Mr. 
Perin was one of the pioneers of rapid transit in Baltimore and was 
the first president of the United Railway and Electric Company. 
He retired from the presidency of the company three years ago. 
Mr. Perin was also the promoter of the present electric lighting 
system of Baltimore, and was chiefly instrumental in the erection 
of the well-known Belvidere Hotel of Baltimore. At the time of 
his death he was fifty-one years of age. 
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TELEPHONE AND TELEGRAPH. 


MORGANTOWN, PA.—The telephone line between this place and 
Joanna is being rebuilt. 

BALTIMORE, MD.—A telephone line will be built between Char- 
lotte Hall and Mechanicsville. 


LAUREL, MISS.—The city council has granted the Cumberland 
Telephone Company a franchise for twenty-five years. 


WINONA, OHIO—The Winona Central Telephone Company has 
begun the extension of its system to the village of Dungannon. 


SALT LAKE CITY, UTAH—The construction of the Western 
Union telegraph line from Calientes toward Los Angeles has been 
begun. 

CONNELLSVILLE, PA.—The Tri-State Telephone Company an- 
nounces the completion of its lines between Fayette County and 
Pittsburg. 

TRENTON, N. J.—-The Delaware & Atlantic Telephone Company 
has bought out the Hopewell Telephone Company, and will mod- 
ernize the Hopewell plant. 


MINNEAPOLIS, MINN.—A franchise to extend telephone lines 
into White Bear Lake has been granted by the village council to the 
Twin City Telephone Company. 


SWEDESBORO, N. J.—The People’s Rural Telephone Company 
will erect lines connecting Swedesboro with Mickleton, Repaupo, 
Bridgeport, Mullica Hill and Harrisonville. 


TROY, N. Y.—The Cooperstown, Cherry Valley & Sharon Springs 
Telephone Company has certified to the secretary of state that it 
has increased its capital stock from $5,000 to $10,000. 


PAPILLION, NEB.—The Mutual Telephone Company, which was 
recently organized among the farmers of the western part of Sarpy 
County, has begun the work of construction. A franchise has been 
secured permitting it to enter Louisville. 


BENTLEYVILLE, PA.—A local telephone company that will fur- 
nish service between this place, Ellsworth and Garwood has been 
organized with the following officers: president, A. N. Booth; secre- 
tary, William Greenlee; treasurer, C. K. Frye. 


NORFOLK, VA.—James P. Copeland has completed a wireless 
telegraph station at Cape Hatteras, and will organize a stock com- 
pany to operate wireless stations at Newbern, Hatteras, Roanoke 
Island and Norfolk. The Fessenden system is to be used. 


MIDDLEBURG, PA.—The Snyder County Rural Telephone Com- 
pany has been organized by the election of G. Alfred Schoch, as 
president, and J. M. Baker, secretary. This company is organized to 
take the place of the United Telegraph and Telephone Company. 


DOUGLAS, WYO.—A telephone line from Lost Springs to Orin, a 
distance of eight miles, will be constructed by A. A. Spaugh. From 
Orin the Bell company will extend the line to Douglas, giving sub- 
scribers connection with Manville, Lusk and intermediate points. 


GALVA, ILL.—Thbe Galva Telephone Company has completed 
connection with Kewanee, giving its subscribers service with Nepon- 
set, Buda, Wyanet, Tiskilwa, Princeton and other points. A through 
line is now contemplated from Galesburg to Princeton, with Galva 
connections, 


FREEWATER, ORE.—A farmers’ telephone company has been 
organized for the purpose of constructing a telephone line between 
here and Walla Walla. The installation of this system will give 
telephone communication with most of the thickly settled country 
north of Freewater. 


OLATHE, KAN.—Oscar Ayres, of Gardner, has purchased the 
Olathe Citizens’ Telephone Company for $20,000. The sale includes 
the lines to Stanley, Gardner, Bonita and all other lines in the 
county. Connection is to be made with the Home Telephone Com- 
pany, of Kansas City. 


GRANITEVILLE, S. C.—A local telephone company has been 
organized in this town with the following officers: W. A. Giles, presi- 
dent and treasurer; Graves L. Knight, T. H. Rennie and W. A. Giles, 
directors. Long-distance connection with the Southern Bell Tele 
phone and Telegraph Company will be arranged for. 


TERRE HAUTE, IND.—At a meeting of the stockholders of the 
Citizens’ Telephone Company it was decided to put in 32,000 feet of 
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new cable, in order to meet the increase of business. Two sections 
will be added to the main switchboard at the central exchange, and 
another section will be added to the board at the north exchange. 
The cost of these improvements will be $26,000. 


BATAVIA, N. Y.—Stockholders of the East Pembroke Telephone 
Company have decided to unite with the Darien Telephone Com- 
pany, and connections will be made as soon as the lines can be 
built in East Pembroke and vicinity. This will connect the East 
Pembroke subscribers with the Bell Telephone Company, as the 
Darien company has a contract with that company. 


ST. PAUL, MINN.—The Renville Rural Telephone Company, 
with a capital of $20,000, has filed articles of incorporation, and will 
install a telephone system connecting Fairfax, Franklin, Morton, 
Renville, Olivia, Bird Island, Hector and Buffalo Lake. The incor- 
porators are A. E. Carver, A. E. Rieke, S. W. Smith, Paul Albrecht 
and C. W. Parsons, of Fairfax, and O. W. Harris and R. E. O'Keefe, 
of Franklin. 


WARSAW, N. Y.—At the annual meeting of the Wyoming County 
Telephone Company it was announced that a contract had been made 
whereby the company secures all the telephones of the Bell Tele- 
phone Company in the towns of Castile, Pike and Gainesville. The 
purpose is to rebuild the Jines of the Wyoming County company and 
install a central station at Castile, giving long-distance connection 
with the Bell company's lines to all sections. 


GREELEY, COL.—The annual meeting of the stockholders of 
the Morgan County Independent Telephone Company was held in 
Greeley recently and the following officers and directors were elected 
for the ensuing year: W. H. Clatworthy, Fort Morgan, president 
and director; C. C. Townsend, Greeley, vice-president and director; 
R. M. Handy, Fort Morgan, secretary and director; L. C. Stevenson, 
Fort Morgan, general manager; Arthur Hotchkiss, Fort Morgan, 
treasurer. 


TAYLORSVILLE, LA.—A number of citizens, representing this 
town, Bezer, Raleigh and Mize, have organized a stock company for 
the purpose of building a teleplione line connecting the four points 
named. A line is being built from Forest, on the Alabama and 
Vicksburg road, to Raleigh, so that when the two lines are com- 
pleted to the latter town, connection will be established between 
Forest and Taylorsville and at least a dozen of the most important 
points in Smith and Scott counties. 


ALTOONA, PA.—The Highland Telephone Company has been 
formed to establish a line in Summerhill and Cambria townships, 
Cambria County. The line will start at Wilmore and take in an 
area of from ten to twelve miles. It will cost, it is said, from $50 
to $60 a mile. The subscribers or members of the company will 
rent or buy outright their instruments. The company has organized 
by the election of the following officers: president, Lincoln Roberts: 
vice-president, Lemuel J. Hughes; secretary, Daniel W. Jones, 
treasurer, Robert S. Roberts. 


WASHINGTON, D. C.—The larger towns in the lower end of St. 
Mary's County, Md., are to be connected by telephone. At the last 
session of the Maryland legislature the Southern Maryland Tele- 
phone Company was chartered and has organized for business. 
Mechanicsville and Charlotte Hall have been connected by a double 
metallic circuit, and the line is to be extended to Leonardtown, 
Brandywine and other points in the county. The officers of the 
new company are: J. T. Coad, president; L. J. Canter, vice-president, 
J. B. Ballinger, secretary and treasurer; J. L. Sothoron, recording 
secretary, and George M. Thomas and Dr. Z. R. Morgan, directors. 


SCHENECTADY, N. Y.—The annual meeting of the Schenectady 
Home Telephone Company was held in this city on May 5. The 
reports presented by the officers show that this company is doing a 
most satisfactory business. During the year the number of sub- 
scribers has increased nearly 100 per cent. The following officers 
and directors for the ensuing year were elected: Charles F. Veeder, 
president; I. H. Griswold, vice-president; S. M. Strong, secretary; 
Evans S. Kellogg, treasurer. Directors. Charles F. Veeder, Evans S. 
Kellogg, H. C. Hequembourg. James M. McNaughton, James M. 
Andrews, H. E. Webster, Charles E. Palmer, A. J. Quackenbush, 
Schenectady: Howard Hendrickson, Albany; S. B. Rawson, T. M. 
Brush, E. E. Williams, F. H. Sudro, I. H. Griswold, Elyria, Ohio; 
J. F. Deems, New York. 
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ELECTRIC RAILWAYS. 


HARRISBURG, PA.—The Valley Traction Company has bought 
the Baltimore, Westminster & Gettysburg Electric Railway Company. 


NIAGARA FALLS, N. Y.—The Toronto Street Railway Company 
is erecting a $70,000 transformer station for the handling of power 
from Niagara Falls. 


CLEARFIELD, PA.—The Clearfield & Curwensville Street Rail- 
way Company, recently incorporated, has asked the boroughs of 
Clearfield and Curwensville for franchises. The street car line will 
be twelve miles in length and will connect the two towns. 


LEWES, DEL.—The survey for the Lewes-Rehoboth trolley road 
has been completed, and B. F. Sweeten, president of the company, 
has announced that the survey for the line from Lewes to Seaford, 
across Sussex County, by way of Midway, Angola and Georgetown, 
will be pushed rapidly. 


SAN FRANCISCO, CAL.—Plans have been formed for the con- 
struction of the Ventura & Ojal Valley Electric Railway, which is 
intended to operate between the towns of Ventura County, Cal., as a 
pony freight. Negotiations for the purchase of the Ventura street 
railway system are pending. 


LANCASTER, PA.—Work will shortly commence on a trolley 
line that will ultimately connect this city and Oxford. The new 
road will start at Martic Forge, where it will connect with the 
Lancaster & York Furnace electric road, and run to Westbrook Sta- 
tion, on the Lancaster, Oxford & Southern steam road. 


EASTON, PA.—The Easton Consolidated Electric Company has 
resumed control of its lines, operating under the title of Easion 
Transit and the Easton, Palmer & Bethlehem, including the line tu 
South Bethlehem, by way of Freemansburg, and the line to Nazareth. 
These lines were for several years operated by the Lehigh Vallcy 
Traction Company under a lease. 


RENO, NEV.—At a meeting of the city council S. N. Griffiths, 
who, with H. E. Huntington and others of California, is the prin- 
cipal owner of the Washoe County Traction Company, announced 
that he and his associates will build an electric road from this 
city to Lake Tahoe. Abundance of power to operate the road will 
be generated by the Truckee river. The proposed line will be forty 
miles in length. 


WICHITA, KAN.—O. A. Boyle, president of the Arkansas Valley 
Interurban Railway Company states that grading work on the new 
line will begin as soon as possible. The road will cost about one 
and one-half million dollars, and will connect Wichita, Belle Plaine, 
Wellington, Gueda Springs and Arkansas City. It is the intention, 
eventually, to tap the coal fields of Oklahoma and Indian Territory. 
Freight and passenger traffic will be solicited. 


NEW LONDON, CT.—The charter of the East Lyme Street Rail- 
way Company has been formally transferred to a New York syndi- 
cate composed of A. F. Phelps, J. A. Morgan and C. C. Phelps. The 
company, which has an authorized capital stock of $150,000, has a 
valuable charter and is authorized to build a street railway running 
from New London through Waterford to East Lyme, a distance of 
about eleven miles. The new owners will organize and then will 
immediately proceed to perfect surveys. The work of construction 
will be pressed forward as rapidly as possible, and the company 
expects to have the road in operation by the end of August. 


UNION, S. C.—Announcement is made that Mr. T. C. Duncan 
will soon begin building an electric line between Roebuck, on the 
Atlantic Coast Line, to a point on the Georgia Central & Northern 
Railroad, via Neal Shoals. This line will be an extension of the 
present road from Union and Buffalo. It will pass through the 
town of Union, going southeast by Neal Shoals to some point in 
Chester County and connect with the Georgia Central & Northern 
Railroad on the northwestern side. It will probably touch Glenn 
Springs on its way to Roebuck. The motive energy will be fur- 
nished by the electric power-house now being built at Neal Shoals, 
in this county, where the falls of Broad river provide something 
like one hundred and fifty thousand horse-power. This trolley line 
will handle freight as well as passengers. By connecting with the 
two large railroad systems it will give a much needed opening for 
passenger and freight traffic. 
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ELECTRICAL SECURITIES. 


There was a slight improvement in activity at the close of last 
week. The long-standing apathy which has characterized the mar- 
ket, now that it has extended well into the month of May, is 
claimed, in many quarters, to be an indication that there will be 
but a slight change throughout the summer. While this may be the 
case, there also appears to be a marked confidence in the ability of 
the market to withstand any serious onslaught by the bear party. 
The large gold shipments in connection with the Panama Canal 
payments have been made with comparatively little effort and with 
apparently no after-result upon either the interior or local banks. 
Railroad earnings have shown further decreases, and it is possible 
that the lateness of the agricultural crop in general will lend aid 
to the pessimistic in assuming the outlook to be a gloomy one. 
However, there are those who are assuming that the lull which has 
taken place during the last six months has afforded ample oppor- 
tunity for rest from the vigorous business campaigns of the last 
two years, and that, with the consummation of the national election, 
there will come about a renewed interest throughout the country. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 14. 


New York: Closing. 
Brooklyn Rapid Transit...............0000- 4556 
Consolidated GaS..... cc cc cee ee eee ween 20914 
General Electric. .... 0.0... . cc ccc cee eee eens 155% 
Kings County Electric............. 0.0 cee 183 
Manhattan Elevated.............. 2c eee eee 14214 
Metropolitan Street Railway................ 110% 
New York & New Jersey Telephone......... 143 
Westinghouse Manufacturing Company...... 175 


Directors of the Kings County Electric Light and Power Com- 
pany have declared the regular quarterly dividend of 2 per cent, 
payable June 1. Books will remain closed from May 21 to June 1. 

At the annual meeting of the Schenectady Railway Company, 
held at Schenectady, N. Y., May 10, the old board of directors was re- 
elected. About seventy per cent of the stock was voted, the largest 
amount in years. After the annual meeting a special one was held 
and the proposition to increase the capital stock by the amount of 
$3,325,500 was adopted. The present capital stock is $45,000,000. 

The annual meeting of the Interborough Rapid Transit Company 
was held in New York city on May 11. The only business transacted 
was the reelection of the four directors whose terms expired on that 
day, namely, Gardner M. Lane, John Pierce, Alfred Skitt and George 
W. Young. At ths rext regular meeting of the directors the officers 
will be reelected. For the quarter ended March 31, the gross earn- 
ings of the com: any were $3,845,121, and the expenses, $1,609,823, 
leaving net of $2,. 35,298; other income, $93,850, a total of $2,329,148; 
charges, $2,127,150, leaving a surplus of $202,012, as compared with 
$166,461 for the same period of the preceding year. For the nine 
months, July 1 to March 31, the statement is as follows: gross, 
$10,441,583; expenses and taxes, $4,313,839, leaving net of $6,127,744; 
other income, 259,736, making a total of $6,387,480; charges (in- 
cluding dividends on Manhattan Railway Company), $5,220,190, 
leaving a surplus of $1,167,290, compared with $180,222 for the cor- 
responding period of last year. The general balance-sheet of the 
Manhattan Railway Company (operated by the Interborough com- 
pany) as of March 31, 1904, shows total assets of $104,609,788, and 
liabilities of $97,503,289, leaving a surplus of $7,106,499. 


Roaton: . Closing 
American Telephone and Telegraph......... 126 
Edison Electric Nluminating............... 235 
Massachusetts Electric............ ccc eevee 691% 
New England Telephone.......sessnsesssse. 123 
Western Telephone and Telegraph preferred. 77 

Philadelphia: Closing. 
Electric Company of America.............. 8 
Electric Storage Battery common........... 561% 
Electric Storage Battery preferred......... 5614 
Philadelphia BlectriCs:.044. 1258 cas eh ae aweensan 5 7-16 
Union: Traction seeen eye wa ee Cae eR aoe 497% 
United Gas Improvement..............0066+ 82% 

Chicago : Closing 
Chicago Telephone.......sesesesssossessseo 112 
Chicago Edison Ligħht.........sessssesessse 144 
Metropolitan Elevated preferred............ 45% 
National Carbon common...............-.- 28, 
National Carbon preferred..............085 10134 
Union Traction commMmon........sssesesesesso 514 
Union Traction preferred..............+.00% 29 


Metropolitan Elevated directors have reelected officers. It is 
stated that recent earnings of the company have been at the rate 
of 414 per cent on the preferred stock. 
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ELECTRIC LIGHTING. 


WRENTHAM, MASS.—E. P. BENNETT is about to install a 
plant to furnish electric lights to this town. 


TERRE HAUTE, IND.—Work has been started on the new power- 
house of the Terre Haute Electric Company. 


MILLTOWN, N. J.—The borough council has awarded a contract 
for street lighting to the Public Service Corporation. 


MANCHESTER, IOWA—A move is on foot to organize a stock 
company for the purpose of esiablishing and operating an electric 
light plant in Coggon. 


BARTLETT, TEX.—St. Louis capitalists are said to be nego- 
tiating with business men at Bartlett, Granger and Holland for 
installing an electric light plant at these three places. 


JOHNSTOWN, PA.—The Pennsylvania Railroad Company has 
begun the erection at Washington of an electrical power plant to 
supply the light for passenger cars cn the Chartiers Valley road. 


BAY CITY, MICH.—The report of the superintendent of the city 
electric light station shows that it costs the city $69.40 per year for 
each arc light, with an average run of about eight hours per day. 


DULUTH, MINN.—A franchise for the lighting of Chisholm's 
streets and the operation of an electric light plant has been awarded 
by the village council to the Crowley Electric Company, of Duluth. 


SPRINGFIELD, ILL.—The Carthage Electric Light and Heating 
Company has increased its capital stock from $20,000 to $50,000, and 
changed its name to the Carthage Electric Light and Power Com- 
pany. 


MANITOWOC, WIS.—William Rahr, Olga Rahr and William 
Rahr, Jr., have organized the West Side Electric Power and Light 
Company with a capital of $25,000. A modern electric lighting piant 
will be built. 


PITTSFIELD, ME.—Fire recently destroyed the plant of the 
Pittsfield Electric Light and Power Company, entailing a loss of 
$50,000, partly covered by insurance. The company furnished the 
town with street lights. 


EAU CLAIRE, WIS.—AI] the property, including the franchise, 
of the Eau Claire Light and Power Company has been conveyed to 
the Chippewa Valley Electric Railroad Company, of which Arthur 
E. Appleyard is president. 


MOBERLY, MO.—At a special election, a franchise was granted 
to the Moberly Light, Heat and Fuel Company for an electric, gas 
light, power and fuel plant. The company was also awarded a ten- 
year contract for street lighting. 


REDLANDS, CAL.—The Mentone Power Company, which is 
owned by the Huntington interests, will shortly have its large 
power-house in the Santa Ana Cafion ready for operation. This 
station is expected to develop 2,500 horse-power. 


SAN FRANCISCO, CAL.—The Mutual Electric Light Company 
has called a meeting of the stockholders for June 21 to vote an 
issue of $400,000 five per cent thirty-year gold bonds for extension. 
The company is erecting a 5,000 horse-power plant. 


BURLINGTON, VT.—A contract has been let for the building of 
a large dam at the outlet of Howe's pond, in Readsboro. The dam 
will create an immense water power that will be used to furnish 
electric lights and power for the towns and cities in the Deerfield 
valley. 


ELKHART, IND.—The city council has given the Elkhart Power 
Company a perpetual franchise for an electric heat, light and power 
system, and also a contract for street lighting, to begin August 1, 
1904, when the contract with the Elkhart Electric Company will 
expire. 


BROOKLYN, N. Y.—The Huntington Light and Power Company 
has a contract to furnish the Huntington Railroad, a branch of the 
Long Island Railroad, with power to operate its cars, beginning May 
15. The power company will double the capacity of its plant in 
order to take care of this service. 


NEW ORLEANS, LA.—Mr. Jules Dreyfus, president of the Con- 
sumers’ Electric Company, announces that $1,000,000 will be spent 
upon the company’s plant. Contracts will be let at once, and it is 
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expected to have the plant in operation by September 1. Its capacity 
will, it is stated, be sufficient to supply almost the entire city. 


BANGOR, PA.—At a meeting of the stockholders of the Bangor 
Electric Light, Heat and Power Company the following board of 
directors was elected: Milford Bray, Dr. D. H. Keller, Dr. F. B. 
Dilliard, George Mutton, John I. Miller and Oliver Labar. The fol- 
lowing Officers were also elected: William Bray, president; Davis 
Hambright, secretary and superintendent, and Milford Bray, treas- 
urer. 


WALLA WALLA, WASH.—A mortgage for $250,000 on the per- 
sonal property, rights of way, water right on the south fork of the 
Walla Walla river in Umatilla County, and on the electric light 
plants of the Washington & Oregon Power Company has been filed. 
The money is to be used in constructing a large power plant on the 
Walla Walla, to supply Walla Walla, Pendleton and intervening 
towns. 


DANIBLSON, CT.—Enlargements which will more than double 


the capacity of the plant of the People’s Light and Power Company 


are now being made. Two new dynamos, having a capacity of 3,000 
lights each, and also an additional boiler, are being installed, and a 
stack 100 feet high will be erected. The company has a force of men 
at work extending its line to Moosup, whence it will be continued to 
the villages of Wauregan and Central Village. 


GOUVERNEUR, N. Y.—At a special meeting of the village trus- 
tees, J. H. Abbott accepted the electric light, heat and power fran- 
chise and signed a contract to furnish light for forty-nine or more 
arc lamps at $65 per lamp per annum for a period of four years 
from April 1 next, with the privilege of renewing the contract for a 
term of five years at the same price. The franchise will be forfeited 
if the plant is not ready to operate by April 1, 1905. 


GRANITE FALLS, MINN.—A company has been organized and 
incorporated for the purpose of improving the Minnesota Falls water 
power. The incorporators are E. H. Sorlien, H. H. Sorlien and Olaus 
Lende, of Granite Falls, and Lydon A. Smith and E. A. Aspnes, of 
Montevideo. E. H. and H. H. Sorlien own the land on both sides of 
the river, several hundred acres on the west side and about ten 
acres on the east side of the falls. The main object of the company 
is the transmission of power from the falls to Montevideo for light- 
ing and power purposes, a distance of about seventeen miles. 


SPOKANE, WASH.— Thomas L. Greenough has closed a contract 
with the Washington Power Company for 500 horse-power, to operate 
all the machinery of the Morning mine, three and a half miles 
above Wallace, Ida., on the Cœur d’Alene river, at the mouth of 
Grouse gulch. The power will be used in the compressor plants to 
compress air which will be used to run the drills, the hoists and 
all the other apparatus. A substation will be built at Grouse gulch, 
and will be in operation by September 1, when the contract goes 
into effect. The Washington Water Power Company has contracts 
for a minimum of 1,800 horse-power a year among the mines of the 
Ceur d’Alenes. From the Spokane falls it is operating the machin- 
ery of the Standard, the Hecla, the Mammoth, the Bunker Hill and 
Sullivan and the Last Chance, besides several smaller mines. 


PITTSBURG, PA.—Plans are being completed by independent 
companies to erect modern plants and secure contracts for furnish- 
ing light to the various boroughs and other consumers in nearly 
every borough from Wilkinsburg to the county lines east, south and 
north. The Wilmerding Electric Light Company has made applica- 
tion at Harrisburg for a merger of the charters of the Wilmerding 
Electric Company, People’s Light Company, of East McKeesport, 
Citizens’ Electric Light Company, of North Versailles township, and 
the Patton Electric Light Company, to furnish light in Patton town- 
ship. After the merger is completed an effort will be made to 
secure contracts in all the territory in which franchises have been 
granted. The company is capitalized at $50,000. The Keystone 
Electric Light Company, of Braddock, has franchises to erect poles 
and wires in Braddock and Rankin, and will ask for rights through 
North Braddock and East Pittsburg. The company has a capital of 
$50,000. The Mifflin Light and Power Company and the Homestead 
Light and Power Company, Hays Light and Power Company, West 
Homestead Light and Power Company, Munhall Light and Power 
Company are all owned by Homestead men. Charters have been 
granted and a number of franchises awarded them. 


May 21, 1904 


AUTOMOBILE NOTE. 


SERVICE TEST OF MOTOR WAGONS—The Automobile Club 
of America has announced the following official awards for efficiency 
in the recent commercial vehicle contest which was held from April 
4 to April 9, in New York city: First class, to carry 1,000 pounds 
or under—Olds Motor Works, gasoline delivery wagon, gold medal; 
Olds Motor Works, gasoline delivery wagon, silver medal; Knox 
Automobile Company, gasoline delivery wagon, bronze medal. Sec- 
ond class A, to carry 1,000 to 2,000 pounds—Pope Motor Car Com- 
pany, electric delivery wagon, gold medal; Knox Automobile Com- 
pany, gasoline delivery wagon, silver medal; Pope Motor Car Com- 
pany, electric delivery wagon, bronze medal. Second class B, to 
carry 1,000 to 2,000 pounds—Cantono Electric Tractor Company, 
electric delivery wagon, gold medal; Electric Vehicle Company, 
electric delivery wagon, silver medal; Rockliff, gasoline delivery 
wagon, bronze medal. Third class, to carry 2,000 to 3,000 pounds— 
Consolidated Motor Company, gasoline delivery wagon, gold medal; 
Knox Automobile Company, gasoline delivery wagon, silver medal. 
Fourth class, to carry 3,000 to 4,000 pounds—Union Motor Truck 
Company, gasoline stake truck, gold medal. Fifth class, to carry 
4,000 to 5,000 pounds—Electric Vehicle Company, electric truck, 
gold medal. Eighth class, to carry 8,000 to 10,000 pounds—Fischer 
Motor Vehicle Company, gasoline-electric truck, gold medal. 


INDUSTRIAL ITEMS. 


THE HAZARD MANUFACTURING COMPANY, Wilkesbarre, 
Pa., has recently opened up its own warehouse and office, at 71 and 
73 West Adams street, Chicago, Ill. 


THE WARREN EBLECTRIC AND SPECIALTY COMPANY, 
Warren, Ohio, is distributing a leaflet which contains a short 
sermon in connection with “Peerless” lamps. Leaflet will be sent 
on request. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is issuing the May, 1904, copy of “The Emerson 
Monthly,” together with a pocket map of the St. Louis World's 
Fair and of the city of St. Louis. Publication and pocket map will 
be sent on request. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., reprints a timely article on the installation of chloride 
accumulators in small central stations by W. J. S. Waring. This 
matter is contained in bulletin No. 82, which will be sent to inter- 
ested parties upon request. 


THE SPRAGUE ELECTRIC COMPANY, New York city, will be 
pleased to send its 1904 catalogue, descriptive of “Lundell” electric 
fans. These fans are made in twelve and sixteen-inch swivel and 
trunnion desk types, ceiling fans and exhaust fans. They are fin- 
ished both in black japan and ornamental brass. 


THE WARD LEONARD ELECTRIC COMPANY, Bronxville, N. 
Y., will be pleased to send circulars describing field rheostats, 
motor speed controllers, theatre dimmers, resistance units, circuit- 
breakers, navy panels and othér types of motor starters. The Ward 
Leonard company has established a perpetual catalogue system, and 
will send a binder and leaflets to any one requesting them. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., is in- 
stalling 4,000 automatic telephones and a complete switching equip- 
ment for the Home Telephone Company, of Los Angeles, Cal., and 
1,200 for the Auburn Telephone Company, Auburn, N. Y. The com- 
pany has received orders for the equipment of 12,000 automatic 
instruments for San Diego, Cal., and 1,500 for Lewiston, Me. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, 
Pa., is distributing section No. 12 of its catalogue of interlocking 
and signaling devices. This describes and illustrates the Union 
electric semaphore and the Union disc signal. Another recent publi- 
cation of this company is an assemblage price list of the Westing- 
house electropneumatic interlocking switch and signal system. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has issued the May number of “Graphite.” This issue contains 
many interesting articles, among which are: “Cylinder Lubrication 
with Dry Graphite,” by L. F. Lyne; “Mexican Graphite versus Flake 
Graphite as a Paint Pigment,” and “Repairing and Adjusting Ma- 
chinery,” by W. H. Wakeman. Copy of this publication will be sent 
free on request. 
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THE HOLTZER-CABOT BLECTRICAL COMPANY, Boston, 
Maos., in bulletin No. 302 describes its line of dynamotors and 
motor-generators. In addition to a number of fine half-tone repro- 
ductions of various types of this machinery, there is an accurate 
description of the mechanism. The illustrations and descriptive 
matter pertaining to new types of telephone machinery are espe- 
cially interesting. 


THE GARVIN MACHINE COMPANY, Spring and Varick streets, 
New York city, will be pleased to send its complete illustrated cata- 
logue descriptive of its metal-working machine tools. This catalogue 
describes in detail the mechanism of the various apparatus, and the 
text is supplemented by engravings showing the working parts. In 
addition to the catalogue matter there is some general information 
regarding calculations for the machine designer. 


THE RECONSTRUCTED GRANITE COMPANY, 14 Dey street, 
New York city, publishes an attractive booklet describing recon- 
structed granite products for electrical insulation. Reconstructed 
granite consists of selected orthoclase granite, pulverized and 
moulded into any desired form under heavy pressure and then fused 
into a solid mass. The company manufactures the Courtenay type 
of insulator for third-rail systems, and also manufactures surface 
contact blocks locks. 


THE LAIDLAW-DUNN-GORDON COMPANY, 114 Liberty street, 
New York city, describes compressors intended for pressure of 


. thirty pounds and under in its new twelve-page pamphlet entitled 


“Low Service Compressors for Air and Carbonic Acid Gas.” These 
compressors are built with open suction for supplying air at low 
pressure, or with closed suction for handling carbonic acid and other 
gases. The inlet valves are of the semi-rotary type, while the outlet 
valves are of the poppet type. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., manufacturer 
of the “P-K” specialties, has prepared a new series of blotters de- 
scriptive of its material. The company will be pleased to send 
sample and price of the plain fuseless rosette. In the cap of this 
rosette there are extra reenforcements along each side of the brasses, 
to keep them true and rigid under the pull line wires. There is 
also a recessed back that gives proper spacing of the wires to the 
ceiling, and protects the cap and contacts. 


McKENNEY & WATERBURY, 181 Franklin street, Boston, Mass., 
as announced last week, will make every effort to render its show- 
rooms attractive to attendants at the convention of the National 
Electric Light Association, which will be held in Boston, May 24 
to 27. The company has on hand a complete line of fixtures for 
electrical work of every description. Special representatives will be 
in charge, and a cordial invitation is extended to all who may visit 
Boston, either during the convention or at any other time. 


THE S. H. COUCH COMPANY, Boston, Mass., reports that it 
has recently closed several contracts for telephone equipment, 
among which are the following: the Lafayette Hotel, Portland, 
Me., which calls for 140 telephones and a 140-line common battery 
board of the company’s new “Target” type. The Worcester City 
Hospital, Worcester, Mass., and the Hartford Carpet Corporation, 
Thompsonville, Ct., which calls for a common battery board and a 
magneto board for the Medfield Insane Hospital, Medfield, Mass. 


THE MURRAY IRON WORKS COMPANY, Burlington, Iowa, has 
published its new catalogue No. 55. This company is the builder 
of Corliss engines, simple and compound, belted and direct-connected. 
The company also builds air compressors, boilers for all pressures, 
feed-water heaters and complete power plants. The catalogue is 
handsomely printed, and describes in detail the company’s Corliss 
engines. There are a number of fine half-tone illustrations of the 
Murray standard Corliss engines of different sizes and for different 
requirements. 


THE STANDARD VITRIFIED CONDUiI COMPANY, 39-41 
Cortlandt street, New York city, is distributing a folder calling at- 
tention to its multiple-duct conduit. The front-page illustration 
shows this company’s conduit in process of installation at the 
power-house of the Niagara Falls Powér Company, Niagara Falls, 
N. Y. The company’s conduit is used in the tunnel system of the 
Pennsylvania Railroad, between New Jersey and Long Island, the 
North river trolley tunnels, and the New York Central & Hudson 
River Railroad’s tunnel work. The company is also the manufac- 
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turer of the Manhattan third-rail insulator, which has been installed 
on the Manhattan Elevated Railroad and the Interborough Rapid 
Transit Company’s tunnel system in New York city; the Metro- 
politan Elevated, of Chicago; the Brooklyn Rapid Transit Company’s 
system in Brooklyn, N. Y.; the Scioto Valley Traction Company, 
Columbus, Ohio, and the Mersey Railway system, London. The 
company will be pleased to send its new illustrated catalogue, 
which describes in detail the various products and gives a list of 
views of its process and factories. 


THE COLUMBIA INCANDESCENT LAMP COMPANY, 2115-2119 
Locust street, St. Louis, Mo., will be pleased to mail upon applica- 
tion a new booklet which it has prepared entitled “A Wallet Full 
of Wisdom.” This booklet is attractively mounted within an imita- 
tion leather wallet and contains twenty-four pages of information 
of value to the consumer of incandescent electric lamps. The story, 
takes up in detail the manufacture and quality of the Columbia 
lamp, and the literature is supplemented by half-tone reproductions 
of various views of the Columbia company’s factory and various 
types of Columbia lamps. 


THE GENERAL RAILWAY SIGNAL COMPANY, capitalized at 
about $5,000,000, is composed of the Taylor Signal Company, of 
Buffalo, N. Y., and the Pneumatic Signal Company, of Rochester, 
N. Y. On May 5 a party of capitalists from Rochester visited 
Buffalo and inspected the local plant. This party was met by a 
number of Buffalo people and a thorough inspection was made. 
Buffalo is to be made the headquarters of the merged signal com- 
panies, and it is expected that the organization will be perfected 
with the following officers: John J. Beckley, chairman of the 
board of directors; W. W. Salmon, of Buffalo, president; Frederick 
Cook, of Rochester, vice-president, and George D. Morgan, of Buffalo, 
secretary and treasurer. 


THE AUTOMATIC SWITCH COMPANY announces that it now 
has headquarters at 106 and 108 Liberty street, New York city. The 
company has twice is former floor space with first-class facilities 
and is prepared to fill orders without delay. The company will be 
pleased to have enquiries concerning Whittingham controller switch- 
boards and panels with solenoid starters, for pressure or pump 
work. The company is preparing a new catalogue which it expects 
to have completed within the next few weeks, and it will be pleased 
to forward a copy of this when desired. This catalogue will cover 
a line of controllers and switches for use in connection with electric 
elevators and the like, and will be in substantial form for carrying 
in the pocket for easy reference. 


THE STUART-HOWLAND COMPANY, 4 and 6 Winthrop 
square, Boston, Mass., reports a decided improvement in business 
with the opening of spring. The company has recently secured 
several large orders, three of which are for shipment abroad. 
These, in addition to ordinary business, will keep a force busy for 
some time to come. The company is located in the heart of Boston, 
within one hundred feet of Summer street, and within four minutes’ 
walk of the new terminal station. The offices and warerooms are 
large, light and airy, and especially convenient for handling goods 
at a minimum cost. It carries one of the largest and most complete 
line of electrical goods in the country, and the energy and enter- 
prise of the company are well known throughout the trade. 


THE WIRT ELECTRIC COMPANY, Philadelphia, Pa., announces 
the removal of its quarters to its new factory, corner Germantown 
and Sedgley avenues, North Philadelphia. Tne new factory is a 
three-story building, floor space on each floor being 60x80 feet, 
which doubles its facilities for manufacturing. The building is 
brick, of modern construction, and receives light from its four sides. 
The company has materially increased its equipment and the motive 
power is supplied by the Philadelphia Electric Company, separate 
motors being used for each department. The testing department 
is equipped for testing with 1,000, 400, 220 and 110, alternating cur- 
rent, and with 500 and 110, direct current. The office building is 
separate from the factory and gives them more commodious quar- 
ters than heretofore. One room in the office building will be fitted 
as a showroom for the display of rheostats, dimmers and dimmer 
boards, and battery charging rheostats. 


THE ADAMS-BAGNALL ELECTRIC COMPANY, Cleveland, 
Ohio, in bulletin No. 18 presents a most interesting treatise on 
alternating-current series arc lighting. The literature is supple- 
mented by engravings showing the type of lamp and regulator used 
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with the Adams-Bagnall installation. Bulletin No. 35 discusses 
lightning arrester boards for alternating-current series arc lighting. 
These boards are manufactured by the Garton-Daniels Company, of 
Keokuk, Iowa. Interesting diagrams are given in this bulletin, 
showing the proper connections for the lightning arresters and 
kicking coils. Bulletin No. 25 gives directions for operating Adams- 
Bagnall constant-current alternating enclosed arc lamps with differ- 
ential control. Bulletin No. 26 gives directions for installing Adams- 
Bagnall alternating constant-current regulators. There are a num- 
ber of other bulletins, which call attention to the various engineer- 
ing apparatus which the Adams-Bagnall company manufactures. 


THE BLECTRIC EQUIPMENT AND SUPPLY COMPANY, 215% 
Fourth avenue, Pittsburg, Pa., was incorporated, under the laws of 
the state of Pennsylvania, February 9, 1904. The business has been 
steadily increasing, each month doubling that of the previous period. 
The company at the present time is representing the Shelby Electric 
Company, of Shelby, Ohio, incandescent lamps; the Yost Electric 
Manufacturing Company, Toledo, Ohio, sockets, receptacles, etc.; 
the Pennsylvania Electric Manufacturing Company, Marietta, Pa., 
direct-current desk and ceiling fans, and also handles Westinghouse 
alternating-current desk and bracket fans. The company is placing 
on the market a line of specialties under the name “Esco,” the idea 
being to secure only the very best material; and there will be a 
constant effort made to acquire a reputation for handling the best 
quality and giving customers entire satisfaction, both for service 
and prices. At the present time the specialties are confined to 
“Esco” tape and “Esco” incandescent lamps. These lamps have to 
pass a rigid specification and inspection, and are guaranteed. The 
company also handles the General Electric arc lamp, Westinghouse 
details and supplies, Marshall-Sanders sockets, switches and re- 
ceptacles, “Diamond H” switches and receptacles, and, in fact, a 
full line of electrical supplies. 


THE KEYSTONE ELECTRIC COMPANY, Erie, Pa., has re- 
cently published a series of bulletins and catalogues which contain 
material of considerable interest to the user of electrical machinery. 
One of these booklets is of neat size for carrying in the pocket, and 
gives a partial list of installations of power and lighting machinery 
manufactured by the Keystone company. In addition to this list 
there are illustrations of the Keystone apparatus and a brief descrip- 
tion of the mechanism. Bulletin No. 4001 describes the switchboard 
apparatus buiJt by the company. The frontispiece is a reproduction 
of the switchboard built by the Keystone company for the Whitehall 
Portland Cement Company, of Cementon, Pa. This consists of 
twenty-one panels, and presents a very handsome and workmanlike 
appearance. A large new catalogue which has been issued recently 
gives a number of illustrations, with brief description, of the prod- 
ucts of the Keystone company. There are illustrated here engine- 
type generators, connected to both horizontal and vertical machines; 
motors of various descriptions, both open, semi-enclosed and en- 
closed. There are also shown a number of views of the front and 
back of switchboards which the company has built, as well as 
numerous applications of motors to machine tool work. In addition 
to the descriptive matter, there are a number of pages giving general 
dimensions of the machinery. 


NEW INCORPORATIONS. 


BLAND, VA.—Bland Telephone Company. $5,000. 
AUGUSTA, ME.—Monarch Traction Company. $1,000,000. 
ST. JOSEPH, MO.—De Kalb Telephone Company. $10,000. 
PORTLAND, ME.—Fort Halifax Power Company. $250,000. 


LANSING, MICH.—North Clayton Telephone Company. $5,000. 


ALBANY, N. Y.—Whitney’s Point & Glen Aubrey Telephone Com- 
pany. $1,000. 


COLUMBUS, OHIO—Chillicothe, Bainbridge & Aberdeen Electric 
Railway. $50,000. 

CLINTON, IOWA—Tri-City Telephone Company. Increased from 
$135,000 to $600,000. 


RICHMOND, VA.—Rural Retreat Mutual Telephone Company, 
$5,000. Patrick County Stuart Telephone Company; $5,000. 


SPRINGFIELD, ILL.—New Holland Telephone Company. $2, 
500. Incorporators: J. Q. Collins, P. Kuhl, L. C. Schwerdtfeger. 
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ELECTRICAL TERMS. 

Our esteemed contemporary, the London Electrician, in some 
remarks about the inventive genius of the American engineer 
in devising uncouth names, says that the term “booster” is 
coming into general use in England, despite strong protest. 
When this machine is used in the reverse sense for lowering the 
potential, instead of raising it, in England they call it a “nega- 
tive booster.” Over here, the Electrician says, we are ready with 
the “short, sweet and expressive title crusher.” Perhaps a bet- 
ter word could be found, but, in any case, “crusher” is expres- 
sive, for it indicates clearly the purpose for which the machine 
is used, and does not approach the subject indirectly as does 
“negative booster.” 


MISAPPLIED METHODS. 

The old saw “a little knowledge is a dangerous thing” is 
applicable to that class of inventors which has become imbued 
with the idea that because a certain type of apparatus has 
brought about a revolution in one particular application, it 
offers a general solution for all problems showing the slightest 
resemblance to that one. These men may be, and often are, 
thoroughly versed in their own line of work, knowing it down 
to the smallest detail, but as soon as they go outside of this 
they tread on dangerous ground. Thus, to get the occupants 
of a skyscraper to their offices, or the coal for a power station 
to the hoppers, both must be lifted, but there the similarity ends 
and no one with any knowledge of the requirements of the two 
cases would think of applying the same method to both. 


How Mistakes Are Made. 

This type of inventor is too sanguine. He overlooks the 
practical difficulties hedging him about on every side and sees 
only a pretty result in the distance. For instance, the ideal 
automobile would be one driven by an electric motor which 
draws its power from a really cheap and good primary battery. 
Hence we read, not long since, of such a primary battery in- 
vented by an enthusiastic automobilist whose experience with 
electricity had not probably reached beyond his electric igniter, 
and who presumably knew nothing about chemistry. Again, 
by means of the electric furnace metals previously expensive 
are produced commercially, but it does not follow from this 
that the days of the blast furnace are over, as some would 
have us believe. Fortunately, the limitations in this direction, 
set by present conditions, are recognized, and the proper use of 
electricity in the production of iron and steel and other metals 
is being studied carefully with excellent resulte. 


An Instance of Misdirected Effort. 

An instance of this misdirected effort was made public in 
a recent description of an electrical method of propelling ves- 
sels. The usual equipment of one, two or three propellers, each 
driven by a steam engine, was to be replaced by series of emaller 
propellers, each driven at a high speed by an electric motor. 
These propellers were to be arranged along the sides of the 
vessel so as not to interfere with each other. Thie arrange- 
ment was thought to be advantageous, since the many small 
propellers would act on a wider belt of water and the higher 
speed at which they would be run would, according to the in- 
ventor, result in a higher speed of the vessel. It was said that 
the present type of reciprocating engine was limited, as regards 
speed, to 150 revolutions per minute, while the motors could 
run at 1,500 revolutions per minute. The relation between 
the pitch of the propeller blades and their angular velocity 
counted for nothing, and cavitation apparently was not dreamed 
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of. The idea evidently was suggested by current electric rail- 
way practice, where motors are placed at several points of the 
train. The efficacy of the many small propellers can best be 
determined by experimentation; but why the roundabout way 
of driving these? Why drive, by means of an engine, a gener- 
ator which will itself drive the motors, they in turn driving 
the propellers? Why not drive each propeller directly by a 
suitable engine since the peculiar characteristics of the electric 
motor do not seem necessary here? ‘The steam turbine runs 
at a high enough epeed—too high in fact—but this could be 
reduced by connecting two or more in series. This would elimin- 
ate the main driving engine and generator besides avoiding the 
losses which would take place in these. But this simplification 
brings us practically to what is now being tried on small ves- 
sels and will soon be tested on large ones, so that it does not 
appear that our inventor has really accomplished anything. 
It is never safe to assume that because a particular problem 
has been solved successfully in a certain way that this same 
method will be equally applicable in another somewhat similar 
problem. Before one is justified in going ahead, he should first 
determine fully the requirements of the one case and understand 
thoroughly why the method was successful in the other. 
THE ENGINEER’S FEE. 

Our esteemed contemporary, the Engineering News, pub- 
lishes the following schedule of charges, reprinted from the 
letterhead of a firm of consulting engineers in New York city. 


SCHEDULE OF CHARGES. 


Full professional services, including active superintendence 
and management. ..6ecsa5 ss cass cndas sereosrso Dies 10 per cent. 

Full professional services, including general supervision.. 5 " 
Preliminary Study i ete tees otek, A 1 of 
Preliminary idy general drawings and specifications ERA 215 “ 
Preliminary study, detailed drawings and specifications. .. ; yi 

Commission computed upon entire cost of the work. Traveling ex- 
penses to be paid by time. 
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Our contemporary then makes the very pertinent remark: 
“perhaps if more engineers made a practice of boldly advertising 
their scale of charges in some such manner, it would tend to 
raise the standard of the profession. People are apt to value 
things in proportion to what they pay for them, and if they 
buy engineering services at about the same per diem rate that 
ithey pay a trade union workman, they are quite likely to under- 
estimate the importance of the actual value of the engineer’s 
work.” 

Every engineer should stand on the dignity of his profes- 
sion. Hia fees should be stated clearly and boldly, and no 
suggestion of a reduction should be entertained. 


THE POSSIBILITIES OF ELECTRIC TRACTION. 

Improvements in railway service, made possible by the 
adoption of electric traction, are demonstrated by the perform- 
ance of the elevated lines in New York city for the year ending 
with last February. The conversion of these lines from steam 
to electricity, begun two years ago (the formal opening 
of electric traction on the elevated system took place on Janu- 
ary 9, 1902, on the Second Avenue line), was not completed until 
last year, when the steam locomotives were taken off the Ninth 
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Avenue line. For this reason, a compdtison of the performance 
of these lines last year and the year previous does not show 
the entire gain made by the use of longer trains and a faster 
schedule. The number 
of passengers carried during last year—that is, the year ending 
with February, 1904—was 273,133,242, an increase of 37,318,- 
852 over the preceding year. The total car mileage for the same 
period was 60,730,337, an increase of 12,870,859. Expressed 
in percentages, the increase in the number of passengers was 
15.85 per cent, and the increase in the mileage was 26.9 per cent. 
It will be seen that the increase in traffic has not kept pace with 
the increase in car-mile, but this is due, no doubt, to the better 
service which is now furnished during the hours of light traffic. 


The gain, however, was remarkable. 


THE TELEPHONE APPRECIATED. 

As an example of the density of telephone installations 
among householders as well as business establishments, the sec- 
retary of a neighborhood club of thirty-five members, at Lynn, 
Mass., recently received information over the telephone an- 
nouncing the sudden death of one of their number, and this 
required tnat information of the postponement of a meeting of 
the club appointed for the next evening should be at once pro- 
mulgated to the members. 

On consulting the telephone directory, it was found that 
twenty-eight of the thirty-five members were provided with tele- 
phones at their homes, and the remainder had them et their 
places of business, and all of those who were in business at Lynn 
or Boston had telephones at their offices. 

That is, among the thirty-five members, there were twenty- 
eight residential telephone and thirty-two business telephones, 
making sixty telephones at the service of these thirty-five per- 
sons, eight of whom had private branch exchanges at their places 
of business. 

In the evening, the secretary communicated to the twenty- 
eight residences the information of the death, and gave notice 
of the postponement of the meeting, also answering numerous 
questions which the notice evoked, making in all thirty-two 
calls; as four of the lines were reported busy, second calls were 
made later, and these persons were notified during the short 
space of thirty minutes. 

All except four of the 103 members of a golf club at Chest- 
nut Hill can be reached by telephone; seventy-eight having tele- 
phones at their residences, and eighty-three at their places of 


business, making a total of 161 telephones for these 103 people. 
As nine of these members are single women, students or retired, 
s. that they have no business, the relative business density of 
telephone installations is eighty-three out of a possible ninety- 
four. 

As the telephone began as a business luxury, available only 
to those of large commercial affairs, ite later development has 
extended to residences, smaller stores, and to isolated houses in 
sparsely settled districts, particularly the homes of farmers, 
being especially useful to them, while it will still continue to 
ameliorate the condition of the rich. 

Is it not evident that the excellence of this telephone service 
was a prominent factor in securing the large number of sub- 
scribers which this occurrence indicates ? 
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The National Electric Light Association. 


The Twenty-seventh Convention, Held in Boston, May 24, 25, 26, 27. 


TUESDAY MORNING SESSION. 

President Charles L. Edgar, of Boston, 
called the meeting to order at 10.45 
o’clock and said: “I take great pleasure 
in calling the twenty-eeventh annual con- 
vention of the National Electric Light 
Association to order. The firet business 
in order will be the reading of acceptances 
of invitations to attend this meeting and 
letters of regret at not being able to do 
so, from various gentlemen, both past- 
president, honorary members and distin- 
guished gentlemen whom we have invited 
to attend. 

The secretary then read letters from the 
following gentlemen, who indicated their 
intention of attending the convention: 
Professor Louis Duncan, Massachusettes 
Institute of Technology; F. P. Fish, 
American Telephone and Telegraph Com- 
pany, Boston; Professor Hollis, Harvard 
University ; Professor Hoo , Tufte Col- 
lege; President Henry S. Pritchett, Mas- 
sachusetts Institute of Technology ; Pro- 
fessor A. E. Kennelly, Harvard Univer- 
sity; Frederic Nicholls, past-president, of 
Toronto; Thomas D. Lockwood, Amer- 
ican Telephone and Telegraph Company, 
Boston. 

Letters and telegrams of regret at not 
being able to attend were received from the 
following: Charles R. Huntley, Buffalo; 
Thomas A. Edison, Orange, N. J.; W. L. 
Bowers, Davenport, Iowa; J. W. Lieb, 
Jr., New York; S. B. Livermore, Winona, 
Minn. ; Samuel Insull, London, England ; 
C. L. Wakefield, Dallas, Tex.; C. H. Wil- 
merding, Chicago, Ill.; S. A. Duncan, 
Atlanta, Ga.; E. A. Armstrong, Camden, 
N. J.; M. J. Francisco, Rutland, Vt.; 
A. M. Young, Waterbury, Ct; E. L. 
Nichols, Cornell University ; C. O. Baker, 
New York; George S. Bowen, Chicago; 
Charles F. Brush, Cleveland. 

President Edgar made the annual ad- 
dress, saying in part: 

The number of electric light stations has 
increased during these seventeen years more 
than nine-fold. Naturally the membership 
of this association has not grown in propor- 
tion, but the fact that there are now upon 
cur rolls five hundred and eighty-eight mem- 
bers, as compared with only one hundred 
and fifty-eight at that time, is a matter for 
sincere congratulations. The work done by 
my two immediate predecessors in getting 
new members into the association stands by 
itself. The growth this year, as the result 
of their work, has been rather slow. At 
the same time, the association has had a 
hcalthy and steady increase in membership, 
and I feel satisfied that it will continue in 
at least as great a ratio as during the past 
year. . The time has come when it 
seems desirable to make a change in the by- 
laws of your association. When it was or- 
ganized some nineteen years ago the indus- 
try consisted of a large number of small 
companies, located throughout the country. 
Almost without exception, these companies 
were confined each to its own city; in fact, 
there were a number of cities, especially 
those of the larger size, that had a number 
of competing companies. As time went on, 
consolidations took place, either by the pur- 
chase of a local company by a syndicate or 
holding company or by the actual amalga- 


mation either of competing or of adjoining 
companies. This has, at the present time, 
been carried on to such an extent that in 
some sections of the country all of the small 
companies have now been obliterated, and 
one large corporation now covers the terri- 
tcry and does the entire work. A most strik- 
ing example of this kind comes under my 
own personal observation. The Boston Edi- 
30n Company has taken the place of fifteen 
local lighting companies, all of whom were 
eligible for membership in our association. 
Under the regulations of this state, it is 
mecessary to actually wind up these local 
companies, not only in business, but in a 
corporate sense, and a number of them have 
therefore had to resign from the association. 
Within the next year or two there will be 
only one company left and the actual mem- 
bership in the association will be cut down 
from seven to one. This is going on all 
over the country, and is a matter of serious 
concern for the future of the association. 
The matter has been discussed at consider- 
able length by the executive committee, and 
numerous suggestions have been made for 
overcoming the difficulty. These have been 
put in concrete form by your secretary and 
will be submitted to the association in ex- 
ecutive session. Speaking generally, the 
remedy suggested is to have another class 
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of membership, consisting of individuals 
called junior active members, to be elected 
under some sort of supervision of the active 
member with whom they are connected in 
business and paying as dues an amount in 
keeping with their privileges. I trust that 
this matter will be given serious considera- 
tion by the members of the association with- 
in the next two or three days, so that a con- 
clusion can be arrived at at the executive 
session on Thursday. 

The electric lighting industry in this coun- 
try has in the past, in certain definite direc- 
tions, been under somewhat serious disad- 
vantages because of a lack of a comprehens- 
ive and correct directory of our industry. 
In most other lines of work it has been 
possible for manufacturers, investors or en- 
quirers generally to find out something about 
the industry in which they were interested. 
This want was brought especially to my at- 
tention some time during the early part of 
the year. One of the various circulars issued 
periodically by our assistant secretary was 
sent out over my name and mailed from 
Boston. The number of letters returned to 
me undelivered was astonishing, and I came 
to the conclusion that all the existing lists 
were worse than useless. About this time 
our attention was called to the prospect of 


this work being taken up by one of our own 
members and put on a par with the publica- 
tions of other industries of like character. 
I think that we should give our earnest sup- 
port to this enterprise; incidentally, because 
it is carried on by one of our own members, 
but primarily and selfishly because we are 
interested in having it a success. 


Mr. Edgar referred to the proposed 
union engineering building, and suggest- 
ed locating the permanent offices of the 
National Electric Light Association in 
this building. He referred to the matter 
of accepting a new invitation from the 
International Electrical Congress, to send 
three papers and a delegate to St. Louis. 
Both at the Cincinnati convention and at 
Chicago invitations had been extended to 
the association to meet at St. Louis and 
take part in the congress. Unfortunately, 
this invitation was overlooked in making 
up the final programme. Mr. Edgar 
called attention to the programme and 
the efforts which the entertainment com- 
mittee had made to render this attractive 
to the members. He called upon the 
members who took part in the discussion 
to make every effort to correct their state- 
ments before leaving Boston, in order 
that an absolutely correct report of the 
proceedings could be had immediately 
after the convention, and directed atten- 
tion to the question box and “wrinkles.” 
The gold medal offered two years ago by 
Past-President Doherty for the best 
paper on underground systems, he said, 
was not awarded last year. In February 
of this year notices were sent out to mem- 
bers of the association and to the public 
generally, that the competition was open. 
A number of papers had been presented 
and considered by a committee of three 
distinguished engineers. A conclusion 
had been arrived at, and this would be an- 
nounced at the next morning’s session. 
Mr. Edgar called attention to the new 
use which had been made of electricity 
during the especially cold weather of the 
past winter. ‘This was in the thawing of 
water pipes. He had been disappointed 
in getting a paper on this subject, and 
suggested the appointment of a reporter 
to take up this matter and compile such 
information as could be obtained con- 
cerning the recent experiences of the 
member companies. 

Mr. Henry L. Doherty, Denver, jora 
that the secretary be instructed to appoint 
a committee of three to consider and re- 
port upon the recommendations in the 
presidents address. Carried. The esec- 
retary a bers appointed as such 
committee Henry L. Doherty, Denver, 
chairman; George W. Brine, Atlanta : 
H. T. Hartman, Philadelphia. 

Mr. T. C. Martin presented the report 
of the Committee on “Progrese.” 

The president called upon Mr. Edwin 
R. Weeks, of Kansas City, to address the 
session. He said: 

“Much could be eaid of the advantages 
of membership in this association ; but it 
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is rather of the greater good accruing 
from our associated efforta to the engineer- 
ing professions and to the world at large 
that I am reminded on this occasion. 
Modern electrical researches and investi- 
gations, furthered in many ways by the 
work and by the influence of this associa- 
tion, have given a quickening impulse to 
all trades and professions, and have creat- 
ed an intellectual expansion without 
parallel in history. This association is 
not yet of age; but its lines have fallen in 
stirring times and in places where much 
honor was to be won. Its older members 
reviewing the early trials and brilliant 
achievements of almost the entire field 
of applied electricity, may say ‘all of 
this we saw, much of this we were’; and 
its younger members may face the future 
with the certainty of still wider com- 
mercial applications and the necessity for 
higher professional attainments. The 
electrical industries still lead the van of 
human progress. The electrical engineer, 
in the highest sense of the word, is the 
resultant of all engineering experience, 
and to the engineers of the world, if I 
may include inventors as engineers, more 
than to all other professions combined, 
the civilization of the present day is due. 
This association is to be congratulated on 
its growth and influence. The first ses- 
sion of this meeting, in its unusually 
large attendance, is certainly a great com- 
pliment to our honored president, Mr. 
Edgar.” 

After some discussion of the “Progress” 
report, the paper “A Three-Wire, 500- 
Volt Lighting System” was read by the 
aes Mr. Walter I. Barnes, Providence, 

This paper is mainly a description of 
the system of the Narragansett Electric 
Lighting Company, and takes up in detail 
the necessities for the installation and the 
method of taking up the different ele- 
ments and perfecting the complete system. 
This paper will be found on another page 
of this issue. 

Mr. G. H. Whitfield, Richmond, Va.— 
Mr. Barnes mentions that some of the 
buildings were rewired. Did the com- 
pany pay for that or did the consumer? 

Mr. Woodward—In our first instal- 
lations the company assumed the expense ; 
in the installations being made at the 

resent time the consumer bears the bur- 
en. 

Mr. P. Junkersfeld, Chicago—lI believe 
it would have been a good thing if more 
could have been heard about the oper- 
ating feature of the system; particularly 
as concerns the difference in the loss in 
the 250-500-volt and the 125-250-volt 
systems. In the incandescent lamp sys- 
tem there is a considerable difference in 
energy loss. The statement is made that 
it gets 3.3 watts with 4,000 hours, and 
even that makes a considerable difference. 
The arc-lamp situation is more serious. 
The loss amounte to a very considerable 
sum in the course of a year, and this 
energy ie a finished product, delivered 
at the customer’s premises, and if the 
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company can market the energy, it is 
worth whatever its average income is per 
kilowatt-hour of energy. Another item of 
loss is meter loss. These are made double. 
In place of the ordinary six watts lose 
per meter, shunt losses, there are twelve 
watts lost, due to the doubling of the 
voltage. The meter slip, in the course of 
a year, also amounts to a very considerable 
item. All of these things are offset, it 
is suggested, by the difference in the in- 
vestment required. Whether or not that 
is true, in part or as a whole, is a matter 
for individual consideration. Each indi- 
vidual case must be considered by itself. 
I would make this point, however, that 
it is a pretty well established fact in large 
cities, or cities scattered over considerable 
area, that with the lower voltage system 
four substations require about the same 
feeder copper as one substation of this size. 
That difference in investment is, then, 
largely a question of individual con- 
ditions, and if the load is quite dense in 
practice you can do better, because you 
can establish the substations nearer to 
the dense portions. While the system 
has many things in its favor, it must be 
taken up carefully, and even under cir- 
cumstances where it will apply the alter- 
nating system is a serious competitor. 

Mr. Alex Dow, Detroit—lI wish to ask 
a question, which is incidental to the 
practice described in the paper, although 
not controlled by the 200-volt feature of 
the distribution. Mr. Barnes indicates 
that at least in one installation on the 
outside the neutral is earthed on the cus- 
tomer’s premises. It seems to be his in- 
tention to earth the neutral on the cus- 
tomer’s premises wherever permitted to 
do so. He describes the installation as 
having a copper neutral riser, but the 
neutral is bonded to the pipe system. 
I should anticipate in a town where there 
is a street-car system that the establish- 
ing of earth at different points at the lag- 
ging distribution would cause a consider- 
able flow of street railway returns over the 
neutral wires of the lighting system. That 
flow may be very large. Frequently, in 
my experience, it is insufficient to disturb 
the regulation, but at times it is so large 
as to seriously heat the conductors. A case 
which has come under my observation is 
that of two earths made on the neutral 
of the three-wire system, about 8,000 feet 
apart, where, during the evening peak of 
the street-railway load, there is a main- 
tained difference of potential of ten volts. 
In that particular instance it merely dis- 
turbs the regulation very seriously, and 
causes unbalancing of the three-wire 
system, and necessitates special provision 
being made for balancing at different 
points. It may, however, cause not merely 
unbalancing and disturbance to the light- 
ing, but serious heating. 

Mr. Woodward—I will answer the last 
speaker first, in regard to the neutral cur- 
rent, and will say that the lead sheaths 
of all our cables are bonded together in 
every manhole, and in every manhole 
there is a ground plate which is bonded to 
the sheaths and to neutral, so that we have 
a dead continuous copper neutral, and a 
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continuous dead neutral, all of which are 
bonded together and to the earth; and in 
several years of operation we have found 
but one section of the city—and that was 
very near to a point where the railway 
cables crossed the river—where we have 
any disturbance, or our lead sheath has 
suffered to any extent. Tests have been 
made at different portions of the city, and 
little or no current has been detected. I 
will take up some of the portions men- 
tioned by a former critic on the subject, 
and first refer to the question of meter 
slip. I understand by “slip” that the 
gentlemen meant the unaccounted-for 
meter current. I fail to see how there 
would be any more elip under a 500- 
volt meter than there is on a 250-volt 
meter. The matter of shunt current can 
be definitely determined, and why the 
meter should be any more inaccurate or 
give rise to any more unaccounted-for 
losses, I can not.see. The question of the 
are lamp—the arc-lamp situation on 104 
volts, direct or alternating current, is 
not perfect. We all look for a better 
lamp. We look for a lamp which is more 
economical. I will confess that the lamp 
operated at 250 volts is not so good as 
one operated at 104 volte; but, neverthe- 
less, it has been quite satisfactory. In 
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considered that a single gubetation at 
250-500-volt three-wire system will cover 
sixteen times the area that could be 
supplied from a substation operated at 
104-208, or 125-250-volt, it would seem 
that the system using the higher voltage, 
three-wire, would be in greater favor. 
Taking the relative values of the alter- 
nating and direct current—when you con- 
sider all classes of motors to be sup- 
plied, all classes of lighting, I fail to see 
how you can serve it with the alternating 
current at all times, when you surely can 
with the direct current. I do not know 
of a single central station supplying a 
large area, where they have variable-speed 
motors, which has been successfvlly 
covered by the alternating current. 

Mr. Arthur Williams, New York—May 
I ask how the insurance questions have 
been settled; whether Mr. Woodward has 
any objection to speaking about the in- 
surance on the Union Trust building, 
which has been wired without the neutral 
on the secondary ? 

Mr. Henry L. Doherty, Denver—There 
is one point I would wish to have covered. 
Mr. Woodward says he fails to see where 
a continuous slip would come in on the 
meter on the higher voltage. The torque 
on the motor is proportional to the am- 
perage, and as you are supplying current 
at higher amperage, the slip would be 
twice as much on a commutated meter 
as on a series meter. As an example of 
what shunt losses may mean, I might 
cite one of our neutral alternating-cur- 
rent circuits at Madison, where the shunt- 
meter losses amount to more than the core 
losses of the transformers. 

Mr. P. G. Gossler, New York—I notice 
that the instance given of the wiring of 
the Union Trust Company’s building, 
that all the taps are single wire, the 
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metal pipe system of the building being 
used as a neutral conductor, I would ask 
what the practice is in those buildings 
which do not have metallic frames? Is 
the piping system relied on entirely for 
the neutral return for the ground? 

Mr. Woodward—By no means; but we 
take the piping system of an old instal- 
lation and wire on that. A rewire in- 
stallation, a revamped installation, would 
have a neutral copper as the third wire 
in the three-wire system, and as the 
secondary wire in all branch circuits. The 
building cited was a new building and the 
wires were connected in this manner more 
as an experiment than anything else. In 
answer to Mr. Williams’s question on the 
insurance point, the subject was brought 
up to the insurance people and talked 
over with them, its varied phases were 
considered, and it was not until we had 
a real heart-to-heart talk and had threshed 
out to their satisfaction and our own all 
the points brought up—it was not until 
that time that the system was put in oper- 
ation. The insurance companies have 
made no adverse comments from that 
time to the present time. 

Mr. E. V. Matlack. St. Tionis—We have 
a system in St. Louie somewhat similar 
to this, except our three-wire is 240-480 
volts. Our neutral is the lead sheath of 
the cable, nothing else, two-wire cable, 
and in the house we carry a three-wire 
the same as is usually done, but we have 
no junction hox in our manholes in the 
underground system. And the lead 
sheathing is the onlv neutral. We have 
had no trouble. and have operated the 
svstem succesfully for the last three vears. 

The next paper was read bv Mr. Welles 
E. Holmes, of Newton. Mass.. on “The 
Luminous or Flaming Are.” 


This paper discusses a system of light- 
ing hy the use of a new and improved are 
lamp lately brought out by the General 
Electric Company, of Schenectady, N. Y. 
A description is given of the lamp, the 
generator and the results of actual com- 
mercial conditions of operation of thirtv 
of these lamps in connection with the 
plant of the Newton & Watertown Gas 
Light Company for about six months. Al- 
though an open arc, the lamp is a long- 
burning lamp, the electrodes having a 
life of about 150 hours. The magnetite 
stick which forms the lower and negative 
clectrode of the lamp is the invention of 
Dr. C. P. Steinmetz. This stick is made 
of magnetite, but may be compounded 
with other substances to obtain a desired 
result. Experiments have been made with 
differently compounded sticks, some of 
them being solid like a section of steel 
rod, and others being made by enclosing 
powdered magnetite in a thin iron sheath. 
A filled stick, or a stick made by filling a 
sheath with the magnetite compound, has 
given the best results. The action of the 
lamp is as follows: when started, a pick- 
up magnet draws the magnetite stick up 
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until it strikes a cast-copper segment. It 
immediately falls away to its burning po- 
sition, about one inch below the copper, 
at the same time drawing its arc. The 
striking segment draws away, and a burn- 
ing segment takes its place, the arc follow- 
ing from one segment to the other. In the 
action of changing segments, the are is 
not interrupted, as the distance between 
the magnetite electrode and these seg- 
ments is maintained the same by reason 
of the segments swinging in the are of 
a circle. The lamp burns with an arc 
about one inch long, and a thin smoke 
is given off by the magnetite electrode, 
the smoke being taken care of by a chim- 
ney occupying the central portion of the 
lamp. The lower opening of this chim- 
ney is immediately over the arc, the top 
of the chimney being open to the air and 
provided with a proper rain-shield. 


Mr. Holmes said that as to the dust or 
coating on the globe—the holes in the 
globes which were first used were on the 
side, so that when the wind blew through 
the holes it caused the copper dust to 
collect on the globe. From experience it 
has been concluded the lamp needs a 
strictly upward draft and in the next 
globes the globe opening was indented, 
and holes drilled in the indented portion 
so that the side wind could not be blown 
into the globe pan, but must come up 
from the bottom, and that has remedied 
the difficulty which was first experienced 
in the coating of the globe with the red 
oxide. 

Mr. W. H. Cole, Newton, Mass.—I ask 
how the globe and the light, as regards 
color—how it has been affected by the 
different experiments on the magnetite 
composition? That is, although Mr. 
Holmes’s last remark perhaps touched 
upon that—the light at present being 
the nearest approach to sunlight in the 
are lamp—but I want to know to what 
extent that quality is variable in the com- 
position of the magnetite stick ? 

Mr. Holmes—That effect is dependent 
upon the composition of the magnetite 
stick. Those of vou who were at the 
convention of the Association of Edison 
Illuminating Companies at the Thousand 
Islands saw Dr. Steinmetz vary the color 
of the magnetite sticks by different com- 
positions. It is possible to vary the color 
of the rays of light in this lamp by dif- 
ferent compounds in the composition of 
the stick. The Genera] Electric Company 
is experimenting on this subject to give 
us a stick which will come as near pro- 
ducing daylight as possible. 

Mr. W. H. Cole—To what extent is the 
lamp affected on very windy nights as 
compared with calm nights? The fact 
of the pan being perforated, necessarily, 
in order to give an upward draft—to 
what extent is that draft affected on very 
windy, stormy nights, particularly windy 
nights? 

Mr. Holmes—With the globe pan we 
now have, we have no trouble that way— 
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the difference between a windy and a calm 
night not being noticeable to us. Before 
we had the present globe pan we were 
troubled by the lamp kicking or hum- 
ming a great deal, caused by the draft 
making the arc unsteady and cutting out. 

On motion, the meeting adjourned until 
2.30 P. M. 

TUESDAY AFTERNOON SESSION. 


President Edgar called the meeting to 
order at 2.30 o’clock, when the session 
took up the consideration of the reports 
of the four committees which were left 
over from the morning session. The com- 
mittee on “Uniform Accounting,” of 
which Mr. Guy L. Tripp, of Boston, was 
chairman, had nothing further to report, 
and upon motion of Mr. W. M. Anthony, 
Chicago, was discharged. The committee 
on “Legislative Policy” was also dis- 
charged. 

The paper “A One Hundred Mile 
Transmission Line,” by Mr. Robert Howes, 
Spokane, Wash., was then read. 


This paper was a description of the 
plant of the Washington Water Power 
Company, of Spokane, Wash. The power- 
house is located on the lower falls of the 
Spokane river, with a theoretical head on 
the water-wheels of seventy-one feet. The 
plant operates at 4,000 volts, and the re- 
volving-field alternators are direct- 
driven from a pair of forty and one-half 
inch special turbines. This article has 
been reproduced in full on another page 
of this issue. 


After reading the paper Mr. Howes 
said that since this paper was written he 
had received the regulator and got it 
installed in time for him to know the 
results before he left Spokane. He had 
succeeded in holding the voltage at 
Spokane practically steady. There was 
a variation not to exceed three-quarters 
of a volt above or below the normal on a 
116-volt basis. At the other end of the 
line this cut down one-half of what it was 
before. ‘Then the controller for the motor 
arrived, but without a time relay device. 
When that was installed he cut down the 
variation at the other end to one-half 
of what it was then, leaving it with a 
variation of one-quarter at the other end 
of the line to what it was when he wrote 
this paper. He had variations of five to 
six per cent on either end of the line 
in extreme cases. 

Mr. Kelsch, Montreal—How many 
times has it been necessary to shut down 
this high-tension transmission line to 
make repairs or any other changes in ad- 
dition to the seven times in the eight 
months which have been referred to? 

Mr. Howes—The power has never been 
cut off except to cut in the substations. We 
made the best of our time while we cut 
in these seven substations after we started 
—each time we shut down we made use 
of the time to renew any insulators found 
broken, caused by bovs throwing stones or 
shooting small calibre mfles at them 
They were contemplating one more shvt- 
down as I was leaving, and it has prob- 
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ably been made by this time, but we have 
not made any shutdown for any other 
purpose since that time. 

Mr. P. G. Gossler, New York—I notice 
that you refer to having three banks of 
lightning arresters operated, one at the end 
of the line, one at Spokane, and one about 
twenty miles from the end of the line. 
Have you had any lightning storms since 
the line is in operation, and if so, what 
hus been the effect on the line, also, what 
has been the amount of transmission at 
the time of the storms, if any? 

Mr. Howes—A day or so before I left 
there was quite a severe storm. We never 
have such severe storms as in the East 
or in the middle states, but we have had 
a number without any effect whatever. 
The last storm punctured the insulation 
on a current transformer for operating 
the high-tension circuit-breakers in the 
substations and caused a shutdown of 
fifteen minutes. 

Dr. Louis Bell, Boston—Mr. Howes’s 
experience with that big induction motor 
at the end of the line is one which should 
be carefully borne in mind by every one 
running a big transmission system, for 
this reason—for some reason, a psycho- 
logical reason inexplicable to me—people 
expect of induction motors a degree of 
immunity from troubles produced on the 
line and from other ills that motors are 
heir to which are quite different from any- 
thing we have been led to expect with 
continuous-current motors. A big motor 
of that kind is bound to make trouble 
unless the starting rheostat is laid out 
with an understanding of every ible 
trouble which may come to it. If it is 
laid out on general principles, as a rheo- 
stat might, could, or should be laid out, 
if the motor is going to some unknown 
place, and the motor is put on the end of 
a 100-mile line, it is almost certain there 
will be constant trouble from it, for the 
simple reason that the lower steps of the 
starting rheostats are not, in three cases 
out of four, made for the fine gradations 
that are necessary. Mr. Howes has found it 
necessary to make an emergency supply 
or regulator for just that purpose, so that 
in every case of dealing with this induc- 
tion motor at the end of a long line, par- 
ticularly big induction motors, and all 
big ones are slow-speed motors, in which 
the power-factor is liable to be low at 
times, it seems to be a matter of prime 
necessity to get at the question of the 
rheostat and look at it with some intelli- 
gence and care as in the case of a con- 
tinuous-current motor of the same rating. 
Under these circumstances, relatively little 
trouble will be encountered from these 
big motors. Corresponding to the con- 
ditions of regulation imposed by that un- 
fortunate rheostat, comes the question of 
the power-factor of the circuit, and it is 
worth while calling attention to that unity 
power-factor as a point where the system 
becomes a bit hypersensitive. I believe 
one can do better by running a little 
under the unity power-factor all the time, 
never giving the current a chance to cross 
and become leading current. The big in- 
duction motore are known to have a 
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steadying property, and if the steadyi 
property is neutralized so as to afford 
except for the moment of starting on an 
empty line, passing to a negative power- 
factor, so to speak, passing on to the 
leading current, the chances of oscillating 
shifts of voltage and chances of trouble- 
some shifts of voltage generally will not 
be very great. 

The report of the committee on “Stand- 
ard Candle Power of Incandescent 
Lamps,” Dr. Louis Bell, chairman, was 
taken up. 

Dr. Bell—Your committee on the stand- 
ard rating of incandescent lamps has only 
a brief verbal report to make before 
asking for ite discharge. The commercial 
conditions of incandescent lighting have 
remained fairly stable during the past year 
—that is, the primary standard lamps are 
now available from more than one concern, 
and in general the conditions regarding 
standardization of lamps have taken a very 
quiet course, so that it is hardly necessary 
to comment on that at length or make 
any extended report. I feel that the work 
of the committee was pretty much accom- 
plished when the time came that standard 
lamps could be obtained, and a general 
understanding was reached as to what 
would be desirable in the matter of rating 
and measuring lamps. This being done, 
your committee asks to be discharged, 
but in closing I would like to make one 
recommendation, and that is, in cases of 
reports of this really technical character, 
that a closer cooperation of the members 
of the association is necessary. The mem- 
bers can do a great deal for each other 
working through a committee than the 
committee can do for any of them, and the 
suggestion which your committee has to 
make is that in cases where work of this 
kind ig to be undertaken, that a proper 
method of doing it would be to send out 
to all the members of the association some 
circular asking for detailed statemente 
of conditions as they find them, and that 
the answers to these circulars should be 
digested and passed out as a confidential 
document so that every member of the as- 
sociation would know what the other mem- 
bers are doing. At a subsequent con- 
vention a special or general committee, 
or some one in charge of the matter, could 
take hold of the data thus obtained and 
make a report which every one who had 
participated in gathering material for it 
would feel familiar with and could dis- 
cuss to the beat advantage. This is a 
suggestion thrown out to facilitate the 
handling of these technical questions. 

Upon motion of Mr. Anthony this com- 
mittee was discharged. 

The paper on “Grounding the Neutral 
of High-Voltage Generators,” by Mr. 
George N. Eastman, of Chicago, was read 
by the author. l 


The object of this paper was to present 
a few conditions which would arise on any 
alternating-current system, resulting in 
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the production of dangerous potentials 
relative to earth. The relative potentials 
between any part of a high-potential al- 
ternating-current system and ground will 
be governed by the distribution of the 
electrostatic capacity of the line conduc- 
tors, and the apparatus connected thereto. 
In general, insulation resistance to ground 
will have practically no influence on the 
relative ground potentials. Any condi- 
tion which will arise on a high-potential 
alternating-current system which is insu- 
lated from earth, disturbing the relation 
of electrostatic capacities in any part of 
the system, will affect the ground poten- 
tials throughout the entire system. For 
the purpose of illustration, the author 
chose a four-wire three-phase system, and 
described some of the conditions which 
have led the engineer of the Chicago Edi- 
son Company and the Commonwealth 
Electric Company to permanently ground 
the neutral of all their high-potential al- 
ternating-current generators. Graphics 
were introduced, and the calculations 
worked up mathematically. The author 
believes that the proper manner of 
grounding the neutral on the generators is 
through as low a ground resistance as can 
possibly be obtained, in this manner fix- 
ing the maximum potential which can be 
obtained between the system and the 
ground at the normal potential which 
will exist between the neutral of the gen- 
erator and its phase terminal. The best 
endorsement of grounding in this man- 
ner is the success which has been met with 
by the Chicago Edison Company and the 
Commonwealth Electric Company in op- 
erating their grounded systems. These 
systems have been in operation for a peri- 
od of four years, during which time they 
have apparently been entirely free from 
high-potential breakdowns which have 
been met with by other systems of a simi- 
lar character which were operated free 
from ground. 

This paper was followed by a 
paper on the “Remote Control of Elec- 
trical Apparatus,” by Mr. William H. 
Cole, of Newton, Mass. 

Mr. James I. Ayer, of Cambridge, 
Mass., read a paper on “Electric Heat- 
ing.” 

Mr. F. G. Prout, Memphis, asked, as- 
suming that the suggestions of Mr. Ayer 
were carried out, what number of dollars 
per kilowatt of installation might be ex- 
pected in the way of revenue per year? 

Mr. Ayer stated that this was a lead- 
ing question, difficult to answer. There 
was an undeveloped field. It is difficult 
to settle what can be done in the way of 
expanding business. It is like i 
what one can get in dollars and cents by 
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a new departure in the lighting depart- 
ment. That the output can be added to ma- 
terially there is no doubt. Electric heating 
is an attractive thing to customers if it can 
be made economical. As to the question 
of methods the output can be added to by 
adopting the method advocated for arc 
lamps—installing kitchens free, outfits of 
everything. There are a number of ways 
in which one can get results, by applying 
literally the methods applied to arc lamps. 
This system is carried out by the gas 
companies, with great success. Some- 
thing like $100,000 was invested in gas 
stoves in and around Boston in one year, 
which were practically given away. 

Mr. Wilcox asked whether Mr. Ayer 
had any information in regard to the 
household applications such as cooking, 
where a complete outfit is put in, as to 
the demand required, for instance, on a 
transformer and the load-factor based on 
that demand? 

Mr. Ayer assumed that the average 
kitchen for the ordinary average family, 
from four to eight persons, would involve 
a transformer capacity of about thirty 
amperes, three kilowatts. ‘The average 
load-factor is twenty amperes, two kilo- 
watts, at the cooking hour, or about two- 
thirds of the rate where the electric heat- 
ing is used only for cooking. 

Mr. Wilcox questioned the effect on the 
part of the load if current for heating 
and cooking were used all the year round. 

Mr. Ayer thought this question could 
be answered quickly by pointing to the 
experience of the gas companies in using 
gas stoves. Except where the comparison 
is applied to apartment houses, equipped 
with nothing else but gas stoves, there is 
practically no winter load with gas stoves. 
With the apartment house it is a question 
of rates and method, the two-rate meter, 
as in cases where one is paid for the 
peak load; whether the rate with the 
straight meter will justify them being 
carried over into the peak load or not, 
will depend on the alee of the service 
and the increase to your revenue to be 
gained by this low cost day load. Those 
are problems which are involved and have 
much to do with the station handling the 
question. He doubted if it would be wise 
to refuse a customer who was going to 
cook the year round, who would add to 
his present lighting bill $4 or $5 a month 
for cooking, where at least ninety-five per 
cent of the current is used in the day- 
time, when there was no load, even if 
the flat rate or the continuous low rate 
were continued. That is a question for 
each company to determine. There is a 
lot of opportunity for laying out theo- 
retical problems and making curves. If 
the apartment-house customer is secured, 
he can be carried at a low rate. Most of 
the load for cooking is over bv six o'clock; 
in other words, the heavy cooking and the 
demand for current for cooking ceases 
some little time before the meal] is served, 
and the average meal is served between 
six and seven, and it is fair to say that 
at six o’clock, 5.30 o’clock in many kit- 
chens, would see the bulk of the load 
for cooking going off, because many fami- 
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lies are served at six o'clock and one can 
count on at least the bulk of the load 
being taken off from fifteen to thirty 
minutes before the meal ie ready to serve. 

Mr. Alex. Dow thought the load was a 
desirable one. The rate might be cut 
down to a point where there would be 
considerable business, particularly in 
apartment houses, and particularly with 
the large class of people where the mother 
does the work. But the repair bill is 
very serious. 

Mr. Arthur Williams, New York, said 
his company has constant applications for 
just such data as this from contractors 
and engineers and other people who want 
to consider electric heating and cooking. 
Not long ago the company, the New York 
Edison company, issued a circular, the 
first edition of which was over 30,000 
copies, covering this subject as far ag it 
could in the limits of a small circular, 
giving the approximate sizes of the uten- 
sils, their cost and hourly cost of burn- 
ing, and another circular which has re- 
cently been issued by the company has 
been called for so generally, that it is 
evident there is a well sustained and a 
very widespread public interest in this 
subject of electric heating and cooking. 
He thought it will be admitted that elec- 
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to the companies a large revenue, as its 
use is confined to short periods of the 
day, but apart from the cooking of the 
late afternoon dinner-hour in the winter 
months, whatever revenue comes from this 
apparatus is additional revenue per kilo- 
watt of installation. In addition, it is 
one of those factors of convenience and 
necessity in the supply of electric cur- 
rent for commercial pu: . Take 
June, July, August and September, any 
cooking apparatus used in these months 
can not come on the peak of the system, 
or of the converters, and it had occurred 
to him that as residence lighting in these 
months is very low, why would it not 
he possible to adopt the English method ? 
A recent English schedule, of which he 
heard, had come to his notice. That 
schedule is a half rate for all current con- 
sumed below the street level. If the 
usual rate is twelve cents per kilowatt- 
hour, the rate for installation below the 
street level is six cents, and the sugges- 
tion occurred to him why they could not 
in the summer monthe, for residence 
lighting, cut the usual rates in two. That 
might be a way out of the difficulty, be- 
cause he could see that the installation 
of the parallel system of wiring, and a 
second system of meters, or a two-rate 
meter, would be an application that many 
companies would not care to indulge in. 
He knew of a number of instances where 
small stoves, French coffee-pots, heating 
pads (than which there is no greater con- 
venience in household arrangements, a 
substitute for the hot-water bottle), 
chafing-dishes, and small heaters have 
been used without any apparent change 
whatever on the bill. The cost is gener- 
ally too insignificant to consider, and these 
costs should be published very generally 
by the electric lighting companies. 
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The next paper, “The Organization and 
Equipment of an Arc Lamp Department,” 
by Mr. Samuel G. Rhodes, New York, was 
then read. 

The data for this paper have been 
drawn from the experience of the New 
York Edison Company. The arc-lamp 
service supplied by this company at pres- 
ent represents a total of 19,300 arc lampe, 
for both commercial and city lighting. 
The area within which these 19,300 lamps 
are installed is thirty-eight square miles. 
Of the number, 1,740 lamps, within an 
area of eighteen square miles, are lo- 
cated in the borough of the Bronx, and 
17,560, within an area of seventeen square 
miles, in the borough of Manhattan, the 
total area of the latter being twenty 
square miles. The contract department 
has included in its organization an arc- 
lighting engineer, and under his direct 
supervision are the acquisition of new 
arc-lighting business, the retention of ex- 
isting installations and the general care 
of the commercial business connected 
with this branch of the company’s service. 
The concentration of one class of busi- 
ness in a separate division or department, 
if of enough magnitude, not only tends 
to the proper maintenance of the service, 
but specializes the work and ensures the 
hest results. The specializing not only 
includes the quality of work, but makes 
possible economies not obtained under 
any other form of organization. The 
trimmer who is responsible for a route 
with an average of 650 lamps, and of as 
many as twenty-five different types, must, 
of necessity, be a better workman than the 
old open-arc lamp trimmer. With him 
rests, besides the regularity of the service, 
the fulfilment of the foreman’s ideas on 
proper maintenance. While a trimmer 
may be classed as an unskilled workman, 
time expended in especially training him 
for his work is well spent. 

The report on “Lost and Unaccounted- 
for Current,” by Mr. C. W. Humphrey, 
Denver, Col., was then taken up. 

Most of the data contained in this paper 
were compiled from results obtained on 
the lines of the Denver Gas and Electric 
Company. These lines are now all 2,400- 
volt single-phase feeders, but the calcu- 
lations are approximately the same for 
all systems of distribution, regardless of 
voltage, frequency or phase. Direct-cur- 
rent losses may be calculated in much the 
same manner as those of alternating-cur- 
rent circuits, although resistance losses 
and meter shunt losses are all that must 
be accounted for. The drop-of-potential 
method was found the most satisfactory 
for calculating the line losses. The dif- 
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ferent losses in the alternating-current 
system may be classified as follows: trans- 
former iron losses, primary resistance 
losses, secondary resistance losses, meter 
shunt losses. In calculating transformer 
iron losses and keeping records, a card 
index system, consisting of two sets of 
cards, is used. One set has a card for 
each transformer on the lines, and also 
those in stock, and shows the date of pur- 
chase, where set, manufacturer’s number 
and type, the iron and copper losses, as 
shown by test, and also whether or not 
the transformer has been removed, and 
for what cause, as well as a retest on its 
iron loss before it is again placed in serv- 
ice. These cards show the entire history 
of each transformer, from the date of 
purchase up to the present time. The 
other set of cards, which may be called 
the feeder index, shows the exact loca- 
tion, make and number of transformer, 
and also the number of the feeder on 
which it is located. These cards are ar- 
ranged according to the location and feed- 
er, while the other index is arranged nu- 
merically, according to make and number 
of the transformer. The methods of mak- 
ing transformer tests are described. A 
transformer record sheet, for the purpose 
of more readily finding transformer iron 
losses, is kept up. These sheets have a 
line for each day of the month, and on 
the extreme right of the sheet is a col- 
umn for the total transformer iron loss 
for one day of twenty-four hours. 

The method of determining the pri- 
mary resistance loss is described, and 
curves are given showing the different 
primary losses obtained with this method. 
After losses are obtained for a period of 
one day, the total loss for the month is 
calculated. This is done by multiplying 
the output of the feeder for one day by 
the number of days in the month, and 
dividing into the total output for the 
month, as obtained on the feeder watt- 
meter. This result is squared and mul- 
tiplied by the losses for one day, and mul- 
tiplied by the number of days in the 
month. A meter record sheet is used for 
meter losses on each feeder. These sheets 
are kept up from day to day, and at the 
end of the month the daily losses are 
summed up, giving the monthly losses. 
The total sales are figured up at the 
end of each month. 

The company has twenty-four different 
feeders, on all of which the above records 
are kept from month to month. These 
losses have been plotted graphically, show- 
ing the variation in losses from month 
to month, and the gradual but steady 
decrease in the unknown losses. A table 
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is given of an alternating-current feeder 
for a period of six months. During that 
time the feeder was changed from a 1,000- 
volt individual transformer system to a 
2,000-volt, with a three-wire secondary 
network. This tabulation shows several 
interesting things. During the first two 
months the individual transformers were 
done away with and replaced with the 
three-wire network, showing a reduction 
in transformer iron losses from 6,475 kilo- 
watt-hours to 2,560 kilowatt-hours. At 
the same time, the lost and unaccounted- 
for current has taken a jump of nearly 
170 per cent. The output in sales in- 
creased considerably the same month, due 
to combining another feeder with this one, 
adding 38% consumers, which were 
changed over at the same time to a three- 
wire distribution. In this instance the 
sales were increased to nearly double the 
original amount, and the transformer iron 
loss was decreased to about one-half the 
original amount. The primary and sec- 
ondary resistance losses were increased 
considerably, due to the increase in the 
output of the feeder. The greater amount 
of the lost and unaccounted-for current 
was found to be due to thefts. These were 
found ‘by systematic inspection of service 
loops and interior wiring. Theft of cur- 
rent was found to be done usually by 
tampering with the wiring, removing 
pressure wires and jumping out meters, 
installing lamps ahead of the meter, and, 
in some instances, tampering with the 
meter so as to retard its rotation. 

There was a brief discussion of this 
paper, when the meeting adjourned un- 
til Wednesday morning. 

WEDNESDAY SESSION. 

The first paper on the programme was 
that on “Economy in Minor Station Sup- 
plies,’ by Mr. Edgar B. Greene, of Al- 
toona, Pa. ‘The paper was discussed at 
length, after which Mr. Edgar made sev- 
eral announcements, and then called for 
the paper on “Notes on the Internal Com- 
bustion Engine as Applied to Central 
Station Service,” by Mr. E. E. Arnold, 
of Pittsburg, Pa. 

This paper took up the theory of the 
gas engine and the general types of ap- 
paratus as constructed to-day. The vari- 
ous forms of fuel gases and their analysis 
were taken up, and a table given of the 
performance of the Westinghouse gas en- 
gines under brake tests. 

After the reading of this paper the presi- 
dent announced that there were three or 
four papers on kindred subjects, and that 
he would ask the gentlemen who are to 
take part in the discussion of these papers 
to wait until the papers have all been read 
and then have a general discussion of all 
of them at the same time. Pursuing that 
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policy, he called for the paper on “Econo- 
my Test of a 5,500-Horse-Power Three- 
Cylinder Compound Engine and Gener- 
ator,” by Messrs. J. D. Andrews and W. F. 
Wells, New York. 

The paper on “Mechanical Stokers” was 
passed for the time being, and the paper or 
report of the committee on investigation 
of steam turbines, Mr. W. C. L. Eglin, of 
Philadelphia, being the chairman of the 
committee, was heard. 

The president announced that he had 
asked both the General Electric Company 
and the Westinghouse Electric and Manu- 
facturing Company to either prepare 
papers on the subject of steam turbines, 
or to discuss them. Mr. Rice was pre- 
pared to discuss the subject, and Mr. 
Hodgkinson had prepared a paper on it. 

Mr. Louis A. Ferguson moved that a 
vote of thanks be given Mr. Eglin and 
his associates for the excellent report which 
they had presented. Carried. 

The paper on “Practical Notes on 
Steam Turbines,” by Mr. Francis Hodg- 
kinson, of Pittsburg, Pa., was read. 


This paper took up, in turn, the theo- 
retical principle of the steam turbine, its 
sources of loss, and various types of tur- 
bines; also the question of turbo-gener- 
ators and the facility with which direct- 
connection may be had. The main data 
of the paper are concerned with the West- 
inghouse-Parsons turbine, manufactured 
by the Westinghouse Machine Company. 
A large table accompanied the paper, 
showing tests of the Westinghouse-Par- 
sons steam turbine under various degrees 
of steam service. 


Mr. Edgar called for the report of the 
committee on award of the Doherty Gold 
Medal, Dr. Schuyler S. Wheeler, of Am- 
pere, N. J., being chairman. 

Dr. Wheeler stated that the committee 
took the greatest pleasure in reading the 
several papers presented on the eubject 
of “Underground Construction,” and 
while there was another paper that com- 
mended itself in many ways, namely, one 
by Mr. s3lood—Mr. Blood’s paper was very 
good, exceedingly well put together, quite 
remarkable in that respect—yet there was 
another paper which, on account of its 
great mastery of detail and covering the 
whole subject so completely, the commit- 
tee decided should have the preference. 
He would say that this conclusion was 
reached independently by each member of 
the committee. The members of the com- 
mittee had no communication with each 
other until after they had finished their 
work, and the decision waa unanimous and 
independent on the part of each member. 
The author of the paper selected was Mr. 
W. P. Hancock, of Boston. Mr. Han- 
cock, who is now general operating su- 
perintendent of the Boston Edison com- 
pany, was formally presented with the 


_ medal. 


Mr. Edgar then called upon Mr. 
Doherty, who stated that he was prompt- 
ed to offer this medal to stimulate a study 
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of underground methods. There seemed 
to be a lack of harmony in the methods 
in the various stations doing underground 
work. It seemed to him that unnecessary 
expense was incurred, and that the prac- 
tice was not standardized; and he hoped 
to secure the contribution of a number 
of papers and that a standard practice 
could be formulated based on these papers. 
If the thing has been accomplished, he felt 
very well repaid for his efforts to secure 
the result. 

The president announced that the four 
papers read during the morning—one by 
Mr. Andrews, on “An Economy Test of 
a 5,500-Horse-Power Three-Cylinder 
Compound Engine and Generator’; one 
by Mr. Arnold, on the “Gas Engine”; the 
report of the committee on the investiga- 
tion of steam turbines, by Mr. Eglin, and 
the paper on “Practical Notes on Steam 
Turbines,” by Mr. Francis Hodgkinson— 
were open for discussion, and Mr. Ralph 
D. Mershon was called upon. 

Mr. Mershon said that the paper by Mr. 
Arnold interested him very much, but 
surprised him more, because from all the 
data he had been able to obtain in this 
country on the prices of gas engines and 
their auxiliary, he had not been able to 
get the results Mr. Arnold got on paper. 
He noticed in the plant on which Mr. 
Arnold has been figuring that nothing is 
allowed for relay capacity, and if that is 
done it will mean a greater investment 
and will be, of course, against the gas 
engine. He would ask him also whether 
or not the rated capacity of this plant 
is based on the ultimate capacity of the 
gas engine, or very nearly so, because if 
it is the comparison, it seemed to him 
manifestly unfair. He found that most 
of the gas-engine builders rate the gas 
engine at or near the load at which the 
engine will lie down, whereas with the 
steam engine we have at the expense of 
efficiency, in the case of an emergency, 
considerable overload capacity. It is very 
clear, he thought, that if, as will be the 
case with a good many loada, the load is 
subject to sudden fluctuations and swings, 
there must be enough capacity over the 
average load at which the engine is run- 
ning to take care of these swings. In 
many cases the question of relay capacity 
and overload capacity will be taken care 
of by dividing up into a considerable 
number of small units. It is unfair, if 
this method is to be adopted to help the 
gas engine out, to compare such a gas- 
engine installation with a steam-engine 
installation divided up in the same way. 
So far as he could see from the paper, 
Mr. Arnold assumes that the efficiency 
of the gas engine and steam engine with 
different load-factors will be the same as 
the one figure he has taken—the relative 
efficiency will be the same. It seemed to 
him, from what he knows of gas-engine 
performances, that the gas engine should 
be figured as having less relative effi- 
ciency at the lighter loads. The relative 
costs that Mr. Arnold had taken per kilo- 
watt for steam and gas installation are 
widely different from prices he has been 
able to get—Mr. Arnold gives the price 
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per kilowatt for steam at $100 and for gas 
at $125. He thought this figure for the 
gas engine should not be under $150, and 
nearer $175, judging from figures he had 
received lately in quotations. 

Mr. G. L. Tripp, Boston—I asked if 
gas engines being operated on twenty- 
four hours’ continuous load, where there 
is considerable fluctuation, and where 
the engines and generators, direct-con- 
nected, are being separated in parallel, 
particularly a high-potential alternating- 
current installation. 

Mr. Henry L. Doherty suggested call- 
ing upon Captain H. G. H. Tarr, of the 
R. D. Wood Company, to tell of the prog- 
ress being made in the matter of fuel 
gas. 

Mr. Tarr said, the greatest obstacle 
probably to gas-engine development has 
been that practically nothing was done 
in this country toward the development 
of the producer for power purposes up to 
the last two years. His firm had now 
perfected a producer so that they were run- 
ning their own shops in connection with 
gas engines with excellent results in the 
use of bituminous coal. 

Mr. Edgar called upon Mr. Richard H. 
Rice, of Lynn, Mass., representing the 
General Electric Company, to say a word 
on the turbine situation. 

Mr. Rice said, the Curtis turbine con- 
sists, in its simplest form, of one or more 
stationary nozzles which discharge steam 
at high velocity into several rows of mov- 
ing buckets alternately with stationary 
buckets, the office of which is to reverse 
the jets of steam and redirect them in a 
manner suitable for use in the next row 
of revolving buckets, until finally the 
steam is discharged from the last row of 
buckets and its velocity practically ab- 
sorbed. By removing only a portion of 
the velocity from each row of buckets, 
and by providing a succession of rows, the 
velocity of the wheel is proportionately 
reduced. The Curtis turbine possessed 
another and most effective way of keep- 
ing down the speed of the buckets. If 
we confine ourselves, instead of expand- 
ing our steam from boiler pressure to 
vacuum in one operation, to an expan- 
sion of one-half or one-quarter of this 
amount, we considerably reduce the losses 
in the nozzle and also the velocity of the 
steam. In having a lower velocity, we 
can absorb this velocity with a consider- 
ably lower bucket velocity. It is then 
simply necessary to divide two or more 
sets of expanding nozzles in series, each 
with several rows of moving and station- 
ary buckets, to entirely neutralize the 
energy of the steam. These groups are 
termed staged, and the Curtis turbine is 
at present built with one to three or four 
stages depending on size, the steam press- 
ure, and whether we are expanding into 
the atmosphere or into a condenser. The 
flow of steam through a nozzle follows 
perfectly definite laws, and enough is 
known of these laws to enable us to pre- 
dict the velocity developed by nozzles of 
various form with accuracy. Further- 
more, the flow of steam at any given press- 
ure through a nozzle of given size can be 


817 


calculated as accurately as it can be con- 
densed and measured. 

We have, therefore, means of accurately 
determining the weight and velocity of 
the steam as it strikes the buckets. If 
the velocities of steam used in the Curtis 
turbines were utilized in the single row 
of buckets the speed of the bucket rows 
would have to be nearly one-half of the 
velocity of the steam in order to obtain 
the highest efficiency. However, by using 
several rows of buckets a portion of the 
velocity is utilized in each row, and in- 
stead of being obliged to run our wheels 
at a speed of 1,200 feet, or even 600 feet, 
as in the case of some types of turbines, 
we can use the steam at more conserva- 
tive speeds of 250 feet per second as a 
minimum up to 450 feet as a maximum. 
This low bucket speed also brings along 
with it another very important advan- 
tage, combined as it is with the use of 
a very moderate number of nozzles to ad- 
mit the steam tothefirst stage. He referred 
to the low speed of rotation which fol- 
lows from low bucket speed and the pos- 
sibility of large wheel diameters, since 
we are not, as in some types, obliged to 
admit steam around the entire circum- 
ference of our wheels. 

The Curtis buckets are machined from 
the solid material of the bucket wheel, or 
from the metal of a substantial solid 
segment, securely fastened to the wheel 
rim, or cast from appropriate material 
in the same solid way, and the ends of 
the buckets are covered by metallic bands 
rivetted to the bucket ends. While the 
strains in the buckets are considerably 
less than in other types, because of the 
low bucket speed in the Curtis turbines, 
the construction is in every way more 
substantial. The bucket wheels are also 
free to expand in the direction of their 
diameters, and the buckets are free from 
possibility of injury by coming in con- 
tact with stationary parts. 

These turbines are constructed in sizes 
varying from 1.25 to 5,000 kilowatts. Up 
to and including 300 kilowatts the tur- 
hines are constructed on the horizontal 
type. From and including 500 kilowatts 
upward, the shafts are vertical. The pack- 
ings used between the steam and the at- 
mosphere are sealed by steam, no oil com- 
ing in contact with the steam. There- 
fore, the condenser steam can be returned 
to the boiler and used over and over again 
without fear of deterioration of the boiler 
surfaces. The advantage of the vertical 
arrangement, where the weight of the ro- 
tating element is considerable, is almost 
self-evident. Friction and wear on the 
hearings are reduced to a minimum, and 
in our largest turbine it is possible to 
move the rotating parts by hand when 
the oil pressure is on the step bearing. 
This step bearing consists of a pair of cast- 
iron discs, one rotating with the shaft and 
attached to the bottom end thereof, the 
other stationary, placed vertically under 
the shaft and adjustable upward and 
downward, to adjust the position of the 
rotating elements. These discs are kept 
out of contact by meana of a film of oil 
which is forced between them by a pump, 
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sufficient pressure being exerted to lift the 
shaft. The shaft, therefore, rotates on a 
film, of oil of definite thickness. The oil 
pressure is maintained to a uniform 
amount by means of an accumulator. 

Regulation of speed is performed by 
a shaft governor of great power and sensi- 
tiveness which actuates instantly through 
suitable apparatus a series of valves, each 
one of which admits or cuts off the sup- 
ply of steam from one or more nozzles. 
These valves are always either fully open- 
ed or closed. No throttling occurs, and 
the nozzles therefore always work at their 
maximum efficiency. To this fact ia due 
the high efficiency of the Curtis turbine 
at variable loads. Tests under actual 
working conditions have shown that with 
a variable load the turbine maintains its 
efficiency, due to the fact that the nozzles 
are always operating under their designed 
conditions. 

Fortunately, it is easy to obtain a high 
vacuum with the turbine at a very moder- 
ate increase in the cost of the condensing 
apparatus as compared with that neces- 
sary to obtain twenty-six or twenty-seven 
inches; and although a high vacuum is 
not essential to the proper operation of 
the turbine, the turbine is capable of 
utilizing the energy contained in steam 
to a much greater extent, and therefore 
the economy of the turbine is increased 
by the increase in the vacuum. The tur- 
bine is free from air leaks and with a 
short connecting pipe between the con- 
denser and turbine, and a condenser of 
liberal size, twenty-nine-inch vacuum, 1s 
heing obtained in many cases. Objec- 
tion has been made by some that an ex- 
cessive quantity of cool water is neces- 
sary, but that is not the case; only 2.5 
to three times the usual amount of water 
being used, and its quality is not impor- 
tant. Roughly speaking, it may be stated 
that the gain by increasing the vacuum 
varies with the amount of the vacuum 
becoming greater as the vacuum increases, 
but in general it may be stated that high 
vacua with one inch of vacuum is equal to 
five or six per cent gain in economy. Other 
forms of condensing apparatus than sur- 
face condensers are used to some extent 
in connection with turbines. When the 
water supply is limited cooling towers 
may be used, and when it ia ample and it 
is not desired to return the condensed 
water to the boiler, syphon condensers with 
dry a pumps may be installed with good 
results. 


Without going into the details in the 
matter of steam consumption, it may be 
stated that the turbine uses no more steam 
than the best reciprocating engines—both 
tested when new and under other similar 
test conditions. In practical work, with 
the load varying considerably, for in- 
stance, when the engine is driving a street 
railway, the efficiency of the reciprocating 
engine is considerably reduced. The tur- 
bine is not subject to thia reduction of 
economy, but gives the same average econo- 
my with varying load under the most un- 
favorable conditions. Tests with a very 
variable load have shown that the average 
steam consumption at the average load ie 


ELECTRICAL REVIEW 


exactly the same as if the load had been 
stationary at this average amount for the 
same length of time. The steam engine 
deals with the pressure and application 
of the steam ; consequently the valves and 
pistons must be steam-tight and always re- 
main so. The steam turbine deals with the 
mass and velocity, and is therefore inde- 
pendent of tightness for its economy, and 
it has no packings similar to piston or 
valve packings. The advantage of this 
is that it retains its original economy as 
long as it is operated, while the steam 
engine rapidly loses efficiency due to the 
wear of these parts. While, therefore, there 
may be equally high efficiency at the be- 
ginning of service, ultimately the turbine 
will be in the lead. The only probable 
effect which is unfavorable is that of de- 
terioration of the surfaces of the nozzles 
and buckets. The higher the steam ve- 
locity the greater this possibility becomes. 
We should, therefore, expect the wear on 
the Curtis turbine to be much less than 
in the De Laval, and less in the four-stage 
turbine than in a one or two-stage turbine. 
All of our large turbines are made with 
four stages at the present time. As a 
matter of fact, if such wear should take 
place it would be confined to parts not 
expensive and readily replaceable, and tur- 
bines operating for two or more years 
show no sign of it. We may reasonably 
expect that in the long run, and for serv- 
ice extending over a term of years, that 
the turbine will hold its economy better 
than the reciprocating engine. 

As regards the advantage of the small 
floor space required by the turbine, a 
case has recently come to my notice where 
the conditions were unfavorable to the 
installation of turbines, yet in this case 
two engines of 500-kilowatt capacity were 
all that could be installed in a certain 
power station, whereas five turbines of 
the same size could be readily located. 

The valves of the Curtis turbine are 
always under the control of the governor, 
even up to an overload of fifty per cent; 
therefore the economy load is continuous 
and does not change its characteristics. 
The cost of foundations is extremely small 
as compared with those of reciprocating 
engines, and in fact very little foundation 
is necessary. We have some turbines of 
500-kilowatt capacity operating on the sec- 
ond floor of a mill and standing on floor 
beams. , 

Mr. W. L. Abbott, Chicago, asked Mr. 
Hodgkinson to describe the arrangement 
for the closed hot well, and what improve- 
ment in vacuum results from it? He also 
wanted to know what was the real advan- 
tage, and how much it amounts to, of 
superheated steam ? 

Mr. H. L. Doherty called attention to 
several points in connection with this dis- 
cussion which he hoped would not be lost 
sight of. The characteristics of the steam 
turbine and the gas engine are very differ- 
ent. A gas engine is very efficient as far 
as heat used for useful work is concerned, 
but to get efficiency from the gas engine 
vou will find generally that you get best 
results at the absolute maximum capacity 
of the gas engine, principally because you 
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have certain constant losses which are 
there in the aggregate in the same quan- 
tity, regardless of the load on the engine, 
and these losses even amount to twenty- 
five per cent of the capacity of the engine. 
No matter what the load on the engine 
may be, the losses are twenty-five per cent 
of the capacity, and therefore if you have 
only half load on the engine the losses 
become fifty per cent. At Madison, Wis., 
his company has a gas-engine station, and 
it is now putting into the gas-engine sta- 
tion a steam turbine. The ability to 
operate steam turbines and gas engines 
together, and operate them economically, 
and perhaps more economically than 
either alone would permit, is a matter 
which he believed to be of considerable 
importance. The gas engine costs much 
more per horse-power at the start, and 
fixed charges are therefore heavier. Now, 
then, if a certain amount can be saved 
on the operating cost of a gas engine, one 
must be able to operate that gas engine 
a sufficient number of hours during the 
year to make that operating cost more 
than balance the increased fixed cost. With 
a low load-factor this can not be done, 
but if steam engines are already in, he 
thought the ideal arrangement for the 
use of a gas engine would be to put in an 
installation that would take care of a por- 
tion of the load, a portion only, and that 
portion which operates twenty-four hours 
a day. Instead of operating the engine 
to give you constant potential on the ma- 
chine, if one will operate so that it runs at 
a uniform speed and its maximum load, 
and the fluctuations of the load are taken 
up with the present steam engines, there 
will be secured a high economy from the 
gas engine. The present steam engines, 
we know, are not éfficient on a variable 
load, but a steam turbine has the charac- 
teristics of any rotary prime mover, and it 
has some peculiar characteristics of its 
own, chiefly the one that each part is 
working at the same temperature and gets 
away from the bad effects of fluctuations 
of temperature, and what would be the 
cylinder condensation of a steam engine; 
and therefore by using gas engines run- 
ning at maximum load and arranging the 
governor so that the steam turbine will 
take up the fluctuation, a condition can 
be worked out where there will be a higher 
efficiency than with either one alone. In 
his own work he had not found that the 
lesser space required by the turbine could 
always be availed of without using a sys- 
tem of steam piping that would not 
readily appeal to good engineering prac- 
tice, or what would be considered good 
engineering practice. There must be boil- 
ets which give a bigger capacity per lineal 
foot of the boiler room, and he is just 
now trying to interest one manufacturer 
in the building of a very deep boiler, but 
a very narrow boiler. The present boilers 
will stretch out a considerable distance in 
lineal feet, while the steam turbine could 
be put in a small space in the centre and 
in front of these boilers. There are two 
or three ways which have been p 

to overcome that difficulty—one was to 
have the boilers in stacks, back to back, 
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and have practically a double boiler room 
with a firedoor on each side and lead the 
steam piping from one firing alley to the 
engine room. Another plan is to build 
the boilers with the firing-doors at right 
angles to the turbine, and have short 
alleyways running up into this group of 
boilers. Another way was to design a 
special boiler having little width and con- 
siderable depth, and probably going to a 
vertical boiler. Another method that was 
sugg , but was not looked on with 
favor, was to put the boiler room on each 
side of the turbine room. 

In replying to Mr. Mershon’s remarks, 
Mr. Arnold said in regard to the relay 
capacity and rating of the engine that he 
took into consideration a lighting plant 
rated at 2,000 kilowatts capacity, with a 
twenty per cent load factor. A gas en- 
gine is ordinarily rated on its brake 
horse-power at about fifteen to twenty 
per cent under its maximum capacity, 
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the steam engine. Another point that 
comes right in there is the relative effici- 
ency of the gas engine, which is spoken 
of as having a lower relative efficiency 
at light loads. He thought that while its 
efficiency does decrease as does the steam 
engine, it would be found that at half load 
the brake kinetic efficiency of the engine is 
twenty-one per cent, that is, heat input 
to the equivalent of the work done. 

In regard to the relative skill required 
to operate the different engines and the 
amount of attendance necessary, Mr. 
Doherty had touched upon the fact that 


the large stations can be taken care of | 


with much less attendance and also with 
less relative skill than is required in the 
boiler equipment of a small plant; and 
it has been their experience that the en- 
gineering skill, operating engineer, at- 
tendant upon the engine for the same size 
of engine and the same importance of the 
plant, is about equal. In reply to Mr. 
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tion—one is to keep all the air entirely 
away from the water, and one is to 
separate it after it comes in contact with 
the water. 

Mr. Abbott said that what he had in 
mind was referring to Mr. Hodgkinson’s 
remark on the advantages of a closed 
hot well. He had in mind another instal- 
lation where the water is not kept abeo- 
lutely from the air, and was wondering 
if there was a possible increase in effi- 
ciency by keeping it absolutely from con- 
tact with the air. 

Mr. Alberger said that, if the water is 
kept away from the atmospheric air it is 
liable to keep its temperature better; and 
furthermore, vou get the water free from 
air, and in that way avoid some of the 
troubles which have been found in con- 
nection with boiler plants using water 
from condensers which contained air and 
acted on the tubes by oxidation. The 
British admiralty has gone into that mat- 


: 
- P 


T M 


GROUP OF DELEGATES AND VISITORS TO Boston, Mass., DURING THE TWENTY-SEVENTH CONVENTION OF THE 
NATIONAL ELECTRIC LIGHT ASSOCIATION, May 24-27, 1904. 


while the steam engines are rated on 
their indicated horse-power and have, say, 
fifty per cent overload on that. The dif- 
ference between indicated and brake 
horse-power amounts to considerable, and 
the rated capacity of the two engines ap- 
proach more closely than would ordi- 
narily be supposed. The fact that this is 
a lighting station and had an ordinary 
twenty per cent load-factor, the relay 
capacity is well taken care of by the way 
the units are laid out. There may be any 
combination of gas-engine units or any 
combination of steam-engine units to fit 
the best load-curve, and the engine block- 
ed in the manner which will best take care 
of it. In that manner it takes care of 
the relay capacity. You can run very 
small gas-engine units with approximately 
the game efficiency that you can run 
large gas-engine units, and the small gas- 
engine units are notably more efficient 
throughout their range of load than is 


T.ipp, as to plants operating in parallel, 
he would say that with perhaps one ex- 
ception all the plants referred to in the 
paper have alternating-current generators 
operating in parallel, and there were 
other instances that might be cited. In 
regard to the twenty-four-hour service, a 
number of the plants referred to and illus- 
trated were giving twenty-four hours’ 
service. 

Mr. Louis R. Alberger was called upon 
to answer Mr. Abbott’s question with re- 
gard to the hot well. He said he supposed 
Mr. Abbott referred to the closed hot well 
in connection with dry vacuum systems, 
in which the water is collected in a closed 
hot well and pumped out into the atmos- 
phere, and the air removed by a dry 
vacuum pump 

Mr. Abbott asked if air is kept from 
coming in contact with condensation. 

Mr. Alberger replied that there are 
various ways of accomplishing the separa- 


ter rather thoroughly in the last few 
years, and it finds if you keep the air 
from the water, and the water from the 
air, that this corrosion does not take 
place in the boilers. The ordinary wet- 
air pump which takes the water of con- 
densation from the condenser and also 
the air in the condenser and then mixes 
them up together again, in the process 
of evaporation of the air, and puts the 
water into the hot well and the mixture 
is pumped into the boiler, some of the 
air escapes and then it is made into steam 
again, which is with the steam when the 
water is evaporated to be pumped off 
again. If the air is kept entirely separat- 
ed from the water, and the water not al- 
lowed to come in contact with the atmos- 
pheric air, after it is once out of the con- 
denser, it is liable to be kept out. It 
reduces the amount of work on the air 
pump and reduces the corrosion by oxi- 
dation, 
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The paper on “The Mechanical Stoker 
and Human Operator,” by Mr. Edwin 
Yawger, Pittsburg, Pa., was read. 

In opening the discussion Mr. C. H. 
Parker, Boston, said the main point 
seems to him to be the question of fire 
temperature. The higher the tempera- 
ture of the fire the better the fire effi- 
ciency. It is shown clearly in all flue gas 
analyses that with low fire temperature 
and a low number of tons of coal burned 
per square foot of grate surface that you 
will have a large excess of free oxygen. 
When your fire is run up to forty or forty- 
five pounds per square foot of grate the 
excess is brought down to something like 
thirty to forty per cent above the theo- 
retical requirements, and the fire is a 
dead white. In practice he found that 
the heating surface, however, of the 
boilers as ordinarily installed will not 
take up the heat as given off by this fire, 
and that the most economical point to 
work in is somewhere in the neighbor- 
hood of twenty-five per cent above the 
boiler rating. Where it is posible, with 
an even load condition, the maximum 
economy would come by reducing the 
grate area, working a greater number of 
pounds per square foot of heating sur- 
face, and working the heating surface at 
about twenty-five per cent above the 
rating. 

Mr. R. S. Hale, Boston, stated that he 
had made and analyzed a great many 
boiler tests and it was his firm conviction 
that, other things being equal, the less 
draught that is used the higher will be 
the efficiency. If it is a question of get- 
ing a greater capacity, of course a great- 
er draught must be supplied. If it is a 
question of burning more coal per square 
foot of surface and getting the same 
capacity as before, which of course 
means the cutting down of the grate 
surface, then of course more draught must 
be supplied; but other things being 
equal the less draught used the ht- 
ter will be the efficiency of evaporation. 
The point advanced by Mr. Yawger in 
regard to the saving made by increased 
draught, that the same volume of gas at 
the same temperature will give up more of 
its heat when passed rapidly than when 
passed slowly over the same heating 
area is a fallacv in so far as applies to 
this question. If the conditions, t. e.. the 
output of steam, are to remain the same, 
then the amount of coal and amount of 
gas must be reduced in order to gain any 
hetter efficiency and must pass more slowly 
over the heating surface. If increasing the 
draught must cause them to pass more 
rapidly it could have none other than a 
bad effect. The reason that the best 
efficiencies are gained with a small 
draught is that this makes it necessarv 
to fire more carefully in order to keep up 
the capacity, and hence reduces the 
amount of air used, reducing the loss by 
the heat of the waste gases and also caus- 
ing the gas to pass more slowly over the 
heating surface, giving the gases more 
time to give up their heat. 

On motion, the meeting adjourned until 
ten o’clock on Thursday morning. 
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THURSDAY MORNING'S PROCEEDINGS. 


President Edgar called the Thursday 
morning session to order at ten o'clock. 
The first paper was on “Electric Light 
and Power Plants in Connection with 
Ice Plants.” This paper was read by the 
author, Mr. C. L. Wakefield, of Dallas, 
Tex. The paper was discussed quite ful- 
ly, and points were brought out to show 
the value of the installation of private 
refrigerating plants operated by elec- 
tricity. The discussion was led by 
George N. Tidd, N. T. Willcox, Arthur 
Williams, John T. Gilchrist, Leon H. 
Schenck and J. D. Andrews. This paper 
was followed by the report on “Sign and 
Decorative Lighting,” by Arthur Will- 
iams, of New York. The report on 
“Advertising Methods,” by La Rue Vre- 
denburgh, followed. ‘The discussion on 
these reports was protracted and inter- 
esting. 

The committee on nominations was ap- 
pointed as follows: P. G. Gossler, D. P. 
Robinson, Irvin Butterworth, W. C. L. 
Eglin and F. E. Smith. 

The report of the committee on the 
president’s address was presented by Mr. 
H. L. Doherty, chairman, and the com- 
mittee approved the recommendations of 
the president. 

The paper on “Purchased Electric 
Power in Factories” was read by Mr. 
W. H. Atkin, of Boston. This was dis- 
cussed by Louis A. Ferguson, Arthur 
Williams, P. G. Gossler, Charles B. Bur- 
leigh and J. F. Dumesmay. 


THURSDAY AFTERNOON SESSION. 


The report of the committee on “Dis- 
trict Heating’ was the first ‘business 


taken up in the afternoon session. This 
report was presented by Mr. E. F. 
McCabe, of Lewiston, Pa. The report 


on “Office Methods and Accounting” was 
presented by Frank W. Frueauff, of Den- 
ver. A paper on “A Proposed System of 
Standard Instruments for Operating 
Companies,” by H. P. Davis, of Pittsburg, 
was read. This was followed by the 
paper on “Single-Phase Power Motors 
for Electric Lighting Stations,” by W. A. 
Lavman, of St. Louis. 
REPORT OF COMMITTEE ON DISTRICT HEAT- 
ING. 


A list of twenty-four questions waa pre- 
pared and sent out, with an explanatory 
circular letter outlining the objects of the 
committee and requesting replies in per- 
centages, which, it was thought, would 
meet with the least objection from central 
station managers. Of 100 companies ad- 
dressed, fifty-two made reply; thirty-six 
operating steam and sixteen hot-water 
svstems. This report was entirely in tabu- 
lar form. 


REPORT ON OFFICE METHODS AND AC- 
COUNTING. 


The author believes that to an incom- 
plete system of records or to loose hand- 
ling of a good system much of the trouble 
of management and many of the com- 
plaints of consumers and the public, as 
well as the failure to secure satisfactory 
earnings, may be traced. A company loses 
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much in not securing the beet efforts of 
its employés, through failure to know just 
what they are accomplishing. The light- 
ing companies throughout the country are 
all making an effort to increase their sales 
of current, either to present users or to 
new consumers, or by taking on business 
that was formerly done by isolated plants 
or other forms of power. ‘These condi- 
tions have necessitated a much closer 
study of costs and receipts, and have re- 
sulted in a much finer separation of the 
items entering into the cost of produc- 
tion for any particular class of current, 
or for consumers using service in an un- 
usual way. The usual method of group- 
ing all expenses under three arbitrary 
heads, of manufacture, distribution and 
general expenses, and making separation 
under them for different subdivisions de- 
sired, has only given average costs, and 
must therefore be misleading for purposes 
of figuring for new business to be secured, 
or for analyzing present results in order 
to know the profitable from the unprofit- 
able business. The plan of apportioning 
the costs of operation to the class of the 
current made, and of separating fixed and 
variable costs, has come to be a necessary 
part of a company’s report of operations. 
The companies are now realizing, as never 
before, that a satisfied consumer is one 
of the best assets. To make or hold these 
satisfied consumers requires careful and 
constant watching. A department of the 
business is established, where complaints 
are received and adjusted. They must be 
systematically followed up, or great dis- 
satisfaction will result. A daily report 
is made from the order record, showing 
the number of complaints received, sepa- 
rated by classes, and showing the num- 
ber of each class for the same day of the 
previous year, and the accumulative num- 

ber received during the past month. A 

new departure is the establishment of a 

bureau of information. This bureau is 

located in the most conspicuous point in 

the office, and is in charge of a clerk thor- 
oughly posted on all general matters of 
the company. One of the most important 
requirements for satisfactory relations 
with consumers is the necessity for ac- 
curate meter-reading and billing. Atten- 
tion was called to the use of labor-saving 
devices, such as receipting machines, add- 
ing machines, self-adding sheets, slide 
rules, calculators and tube systems. 


A PROPOSED SYSTEM OF STANDARD INSTRU- 
MENTS FOR OPERATING COMPANIES. 


Increased efficiency in the generation 
and utilization of electricity necessitates 
increased accuracy in the instruments de- 
signed to measure production and con- 
sumption. Mr. Davis thinks that the in- 
struments now used as standards are in- 
adequate for many kinds of work. Those 
that have the desired accuracy and re- 
liability are complicated and require an 
unusual degree of skill in their use. Those 
that are more generally used and have 
the advantage of portability and ease in 
handling have secured their superiority 
in one direction by sacrificing important 
features in another. A source of error 
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in the instruments now generally used for 
Standards, he states, is the effect produced 
upon them by external fields. This class 
of instruments is defective in having a 
small controlling force, requiring very 
light and delicately balanced moving parts, 
and making the instrument very sensitive 
to external forces, such as static attrac- 
tions of the needle, jarring from ship- 
ment, and the tendency of the moving 
part not to return to full zero. The in- 
accuracies of hand-drawn scales and the 
difficulty of reading the fractional di- 
visions are also sources of error, and at 
low readings the thickness of the pointer 
and of the hand-drawn devices amounts 
in some cases, he says, to as much as one 
per cent of the readings when at one- 
fifth of the normal capacity. The source 
from which relief from present incon- 
veniences can most logically be expected 
is from the manufacturers of high-grade 
electrical instruments. It is not necessar 

that these standards take the place of ordi- 
nary portable instruments for the general 
run of service, in which a high degree of 
accuracy is not required, but they should 
be provided for the calibration of other 
instruments, especially those requiring 
long ranges, such as integrating wattme- 
ters, and practically to furnish, in com- 
mercial form, copies of the legal refer- 
ence standards. 


OSTON spread a canopy of blue sky 

and put on her best Sunday-go-to- 
meeting bib-and-tucker as a wel- 
come to those of the electric lighting in- 
dustry of America, and the men who 
manufacture the multitudinous forms of 
equipments and machinery used in the 
art of electric illumination. 

Indeed, it was remarked by very many 
who had attended these annual gatherings, 
which, by the way, are the most popular 
meetings in the electrical fields, that at 
no previous meeting had there been 
evinced such a general sentiment of fra- 
ternal associations as during these days 
at Boston. The fact that the retiring 
president of the National Electric Light 
Association, Mr. Charles L. Edgar, and 
the entertainment committee decided to 
give the guests a typical New England 
welcome and entertainment, probably ex- 
plains the feelings of good will and satis- 
faction expressed by those present. 

The New England Telephone and Tele- 
graph Company provided complimentary 
service with ample attendance for the 
guests, and both local and long-distance 
lines were free to them. About one 
thousand persons were registered on the 
books of the association, and it is esti- 
mated that a great many more were pres- 
ent during the sessions who were not in- 
cluded in this number. 
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At the executive session in the evening, 
certain changes in the by-laws were 
adopted, admitting individuals as well as 
companies to active and associate mem- 
bership. The treasurer’s report showed 
receipts of $19,865,97, and expenses of 
$10,397.17. 

The following reports were then pre- 
sented: report of committee on “Standard 
Rules for Electrical Construction and 
Operation,” Captain William Brophy, 
Boston, Mass., chairman; report of com- 
mittee on “Finance,” Mr. H. H. Fair- 
banks, of Worcester, Mass., chairman; 
report of committee on “Relations with 
Kindred Organizations,” Mr. James I. 
Ayer, Cambridge, Mass., chairman; re- 
port of committee on “Relations between 
Manufacturers and Central Station Com- 
panies,” Mr. Henry L. Doherty, Denver, 
Col., chairman. 

Invitations were received from Detroit, 
Philadelphia, New York and Niagara 


Falls for the next meeting of the associa- 


tion. The place of meeting, however, will 
be decided by the executive committee at 
some later date. 

The report of the committee on nom- 
ination was unaminously received as fol- 
lows: President E. H. Davis, Williams- 
port, Pa.; first vice-president, W. H. 
Blood, Jr., Seattle, Wash.; second vice- 
president, Arthur Williams, New York; 


Convention Notes. 


It was noticed, too, that a larger per- 
centage was present of the men from the 
operating system than heretofore, although 
the manufacturing side of the industry 
was especially well represented, with the 
exception of a few notable absentees. 

Boston is well able to care for conven- 
tions of this sort, as it is blessed with 
numerous commodious, attractive and well- 
run hotels. While the sessions and as- 
sociation headquarters were at the Ven- 
dome, many of the visitors preferred the 
quiet of the Hotel Somerset, Touraine 
and other houses within walking distance. 

Not many of the manufacturing com- 
panies made general exhibitions of appara- 
tus and equipments this year, preferring 
to make the meeting a season of friendly 
intercourse. However, some of the local 
supply houses exhibited complete lines 
of lighting paraphernalia and many of the 
companies had engaged private draw- 
ing rooms for the reception of visitors. 

It was suggested that the location of 
this convention would prevent many of 
the men who iegularly attend these meet- 
ings from the West and South from being 
present, but quite to the contrary, it was 
a noteworthy fact that no previous con- 
vention of the association had brought 
together so many men and from widely 
different parts of the country; a pleasant 
feature of the event was the attendance 
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Dudley Ferrand, Newark, N. J. New 
members of the executive committee were 
A. J. De Camp, Philadelphia, Pa.; S. 
Scovill, Cleveland, Ohio, and W. F. White. 

A great many more remained for the 
social programme planned for Friday than 
was anticipated, but the attractions of 
Boston and the unusually elaborate and 
generous entertainment provided by the 
entertainment committee had proven so 
pleasant that great numbers changed their 
plans and instead of leaving Thursday 
night, immediately after the serious side 
of the convention was over, remained for 
the pleasures of Friday. 

During the entire day Friday person- 
ally conducted trips were in order and 
visits were made to the historical spots 
around Boston—the Charleston Navy 
Yard, through the beautiful suburbs of 
the Newtons and Brookline, and in fact 
one party enjoyed the beautiful open 
scenery at Swampscott and historical Cape 
Ann. Surely, this Boston meeting will 
go on the records of the National Electric 
Light Association as being far and away 
the most enjoyable and satisfactory of any 
previous gathering. For this, primarily, 
full appreciation is due Mr. Charles L. 
Edgar, the retiring president of the asso- 
ciation, as well as the entertainment com- 
mittee, of which Mr. James I. Ayer was 
chairman. 


of an unusually large number of ladies. 
To those who came for the social feat- 
ures the programme prepared was entire- 
ly adequate. On Wednesday afternoon 
a large coaching party enjoyed the beau- 
tiful suburban drives and the hospitality 
of several of the exclusive clubs. On 
Wednesday a steamer excursion took all 
those who cared to see the harbor and 
waterways of Boston; and on Wednes- 
day evening practically the entire house 
was reserved for the visitors at the “Pop” 
concert. This latter entertainment was 
especially enjoyed. 

The following is a list of the manu- 
facturing companies and their repre- 
sentatives present, and others especially 
identified with the commercial side of 
electric lighting who were in attendance: 


Bryan-Marsh Company—Guy V. Williams, 
manager New York office; George C. Keech, 
manager Chicago office; J. P. Williams, New 
York; D. W. Eyman, Philadelphia; W. C. 
Ballda, Boston; E. H. Houghton, manager 
Cincinnati office. 

Stanley Instrument Company, Great Bar- 
rington, Mass.—W. E. Andrews, S. O. Ochs, 
F. J. Alderso, F. W. Sanford, E. W. Gough. 

H. B. Camp Company, New York—Stephen 
A. Douglas, C. C. Baird. 

The Standard Paint Company, New York 
—J. N. Richards, manager sales department, 
New York; L. G. Goodrich, Boston office. 

Crouse-Hinds Electric Company, New York, 
Syracuse and Chicago—H. B. Crouse, F. M. 
Hawkins, S. S. Goody, Cornell Blanding, A. 
F. Hills; S. S. Grady, Boston; A. F. Hills, 
Syracuse. . f i 

Fort Wayne Electric Works, Fort Wayne, 
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Ind.—F. S. Hunting, general manager; A. A. 
Serva, Fort Wayne; T. L. Sturgeon, Phila- 
delphia, manager; A. C. Lott, New York, 
manager; J. Allan Smith, Boston; James 
Kent, Fort Wayne; J. Helgerman, Fort 
Wayne. 

National Carbon Company, Cleveland—N. 
C. Cotabish, sales manager; G. C. Crider, F. 
H. Murray, J. F. Kevlin, F. C. Park, A. E. 
Carrier, A. D. Spear, J. C. Irvine. 

Manhattan Electric Supply Company, New 
York—J. W. McDowell. 

Wheeler Reflector Company, Boston, Mass. 
—H. C. Hawkes, general manager. 

Bullock Electric Manufacturing Company 
—John Jeffrey, assistant general manager 
sales department; Arthur Warren, manager 
publication department; E. W. Goldschmidt, 
G. H. Berg, E. T. Pardee, W. W. Ober. 

Stanley Electric Manufacturing Company 
—Dr. F. A. C. Perrine, president; A. A. 
Morton, Ray D. Lillibridge, E. P. Barnes, R. 
Stahl, C. Safford, W. W. Henshaw. 

American Diesel Engine Company, New 
York—Norman McCarthy, general sales 
manager; J. D. McPherson, assistant chief 
engineer. 

Diehl Manufacturing Company, Elizabeth- 
port, N. J.—B. C. Kenyon, president. 

Standard Vitrified Conduit Company, New 
York—Bleeker S. Barnard, president. 

National Electric Company, Milwaukee— 
M. E. Baird, manager Philadelphia office; 
J. D. McGuire, representing New York office. 

Osburn Flexible Conduit Company—cC. E. 
Corregan, vice-president; H. G. Osborn, I. A. 
Bennett, Chicago; Calvin B. Roulet. 

Benjamin Electric Manufacturing Com- 
pany, Chicago and New York—Basil G. 
Kodjbanoff, manager eastern and export de- 
partments. 

Pass & Seymour, Inc., Solvay, N. Y.—B. E. 
Salisbury, secretary and general manager; 
John W. Brooks, sales manager; W. Brew- 
ster Hall, New York sales agent; A. M. Lit- 
tle, Boston sales agent. 

Hunter Fan and Motor Company, Fulton, 
N. Y.—Represented by E. B. Latham, man- 
ager the New York and export department. 

The J. M. Carpenter Tap and Die Com- 
pany, Pawtucket, R. I—J. E. Osgood. 

John A. Roebling’s Sons Company, Tren- 
ton and New York—H. L. Shippy, treasurer; 
M. R. Cockey, F. W. Harrington, C. B. Cush- 
ing, Albert Mann, G. W. Swan, D. G. Ting- 
ley. 

The Phelps Company, Detroit, Mich.—W. 
E. Phelps and F. L. DuBroy, sales manager. 

American Vitrified Conduit Company, New 
York—Stephen A. Douglas. 

Atlantic Insulated Wire and Cable Com- 
pany, New York—George F. Porter, sales 
manager. 

J. G. White & Company, New York—P. G. 
Gossler. 

W. S. Barstow, New York, consulting en- 
gineer. 

Simplex Electric Heating Company, Cam- 
bridgeport, Mass.—James I. Ayer, manager; 
A. W. Doe, Charles W. Richards, Roger 
Williams. 

‘Professor W. E. Goldsborough and Profes- 
sor Charles E. Matthews, Purdue University, 
La Fayette, Ind. 

Frederic Sargent, Chicago, consulting en- 
gineer. 

Crocker-Wheeler Company, Ampere, N. J. 
—Dr. S. S. Wheeler, president; R. N. C. 
Barnes, Boston office; Charles R. Metcalf, of 
Boston; A. L. Doremus. 

Shelby Electric Company, Shelby, Ohio— 
C. W. Cartwright, manager Boston office. 

American Circular Loom Company, Chel- 
Sea, Mass.—A. T. Clark, president; T. H. 
Bibber. 

General Incandescent Arc Light Company 
—A. Foster, Boston manager; Francis Ray- 
mond, Chicago manager; Robert S. Hale, 
Boston; P. H. Klein, Jr. 

Pittsburg Reduction Company—Percy 
Hodges, manager Boston office. 

Holtzer-Cabot Electric Company, Brook- 
line, Mass.—C. W. Holtzer, president. 

Lundin Electric Manufacturing Company, 
Boston—Emil O. Lundin, president. 
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Marshall-Sanders Company, Boston—Nor- 
man Marshall, C. A. Sanders. 

Simplex Electric Company, Boston—Ever- 
ett Morss, J. H. Mason, C. L. Morgan, W. S. 
Davis, S. D. Gloss. 

H. S. Potter Electric Company, Boston— 
H. S. Potter, president. 

Pettingell-Andrews Company, Boston— 
Charles B. Price, treasurer and manager; 
R. W. Vose, D. G. Brokaw, E. O. Johnson, 
H. H. Van Staugen, G. E. Palmer, F. W. 
Cramphorn, W. A. Peterson, Frank S. Price, 
G. H. Buckminster. 

S. B. Condit Company, Boston—S. B. Con- 
dit, Jr. 

Frank Ridlon Company, 
Ridlon, E. W. Kellogg. 

National Conduit and Cable Company— 
F. E. Smith, manager Boston office; J. A. 
McQuade, Jr., J. B. Honan, W. S. Eckert. 

Professor H. B. Smith, of Worcester Poly- 
technic Institute, was present, 

The Electric Storage Battery Company, 
Philadelphia—Charles Blizard, general man- 
ager, Philadelphia; F. J. Stove, Philadel- 
phia. 

Stuart-Howland Company, Boston—G. M. 
Stuart, treasurer and general manager; A. 
E. Payne, H. De Steese, C. R. Fish, V. C. 
B. Wetmore, R. M. Merrill, T. W. Mosher, 
Arthur Howland. 

The Lord Electric Company, Boston—F. 
W. Lord. 

The New York & Ohio Company, Warren, 
Ohio—W. D. Packard, R. B. Edes. 

Hale & Codman, Boston—R. A. Hale. 

Weatherbee & Whitney, Boston—S. B. 
Weatherbee. 

Baker & Company, Inc., Newark, N. J.— 
J. J. Lowthian. 

Electric Carriage Call Company, New 
York—Mortimer Worden, T. G. Bloomberg. 

W. S. Hill Electric Company, New Bed- 
ford, Mass.—C. S. Meudell, C. H. Kean, F. 
E. Waterman. 

Massachusetts Chemical Company, Boston 
—C. E. Green, president; C. B. Farrington, 
chief engineer; L. O. Duclos, sales manager. 

McKenny & Waterbury—U. I. Allen, Jr., 
Robert J. Green, C. H. Klein, A. B. Phelps, 
F. F. Martin. 

Duncan Electric Manufacturing Company, 
La Fayette, Ind.—Thomas Duncan, presi- 
dent; William H. Sinks. 

Phenix Glass Company, New York and 
Pittsburg—A. H. Patterson, E. H. Peck. 

C. S. Knowles Company, electrical supply 
house—Joseph Keefe, Charles S. Clark, D. 
Kennedy, George Ober, G. S. Hutchins, H. 
M. Saben. 

H. W. Johns-Manville Company—James 
Humphreys, Joseph Sachs, H. Trainer. 

Weston Electrical Instrument Company, 
Waverly Park, N. J.—George H. Moseman, 
E. L. Cameron, Boston. 

Holophane Glass Company, New York—J. 
S. Codman, representing the Boston agents, 
Hale & Codman. 

Speer Carbon Company, St. Marys, Pa.— 
J. S. Speer, general manager; Andrew Kane, 
treasurer; George Cutter, manager, Chicago. 

Field-Foulks, New York—C. J. Field. 

Buckeye Electric Company, Cleveland— 
LeRoy Sawyer, manager. 

Federal Electric Company, Chicago—W. 
H. McClain. 

H. T. Paiste Company, Philadelphia—B. 
A. Jenkins, secretary. 

Sanderson & Porter, engineers, New York 
—W. A. Haller. 

The Minerallac Company, Chicago—W. E. 
Weisenheimer, manager. 

Chicago Fuse Wire Manufacturing Com- 
pany—Richard W. Smith, Boston manager. 

Swazey & Smith, Boston—Thomas Dun, 
H. W. Smith. 

The Okonite Company, Limited, New 
York—Willard L. Candee, George T. Man- 
son, and staff of Pettingell-Andrews Com- 
pany. 

The Dale Company, New York—Jonathan 
Dale, president. 

India-Rubber and Gutta-Percha Company, 
New York—J. B. Olson, sales manager. Dr. 
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W. M. Habirshaw, who has been ill for some 
time, was also present. 

Warren Electric Manufacturing Company, 
Sandusky, Ohio—C. H. Cotton. 

J. H. Hallberg, consulting expert, New 
York. 

Sprague Electric Company, New York— 
Alex. Henderson, H. G. Issertel, J. M. 
Ketcham. 

Bryant Electric Company, Bridgeport, Ct. 
—F. V. Burton. 

Chase-Shawmut Company, Newburyport, 
Mass.—H. P. Moore, sales manager; F. D. 
Masterson, J. J. Milsey, S. B. Crafts. 

Peerless Electric Company, Warren, Ohio 
—Arthur Dunlap. 

De Laval Steam Turbine Company, New 
York—Charles Garrison. 

Safety Insulated Wire and Cable Com- 
pany, New York—F. B. Parsons, manager 
Boston office. 

American Electric Works, Phillipsdale, R. 
I..—Frank B. Baker. 

American District Steam Company, Lock- 
port, N. Y.—Charles R. Bishop, H. C. Eddy, 
Chicago. 

Munder Electric Works, Springfield, 
Mass.—Charles F. Munder, president; C. J. 
Purdie, New York. 

Gould Storage Battery Company, New 
York and Chicago—E. L. Draffen, manager 
Chicago office. 

Crescent Gas and Fixture Company, 
Bridgeton, N. J.—H. S. Beaman. 

Trenton Porcelain Works, Trenton, N. J. 
—George E. McGuire, Russell Howland. 

Harvey Hubbell, manufacturer, Bridge- 
port, Ct—T. S. McLean. 

D’Olier Engineering Company, Philadel- 
phia—L. B. Pollard, New York. 

Triumph Electric Company, Cincinnati— 
Charles A. Cotton, manager Boston branch. 

T. R. Mercein, of the Northwestern Elec- 
tric Light Association, was present. 

Western Electric Company—E. W. Rocka- 
fellow, E. N. Barton, A. C. Morse. 

Clark & Mills Electric Company, Boston— 
W. E. Clark. 

Dearborn Drug and Chemical Company, 
Chicago and New York—W. H. Edgar, Chi- 
cago; W. B. McVicker, New York. 

New York Insulated Wire Company, New 
York—James Wollf, manager Chicago office; 
Frank Booth, W. B. Fearing. 

Crouse-Tremaine Carbon Company, 
toria—J. B. Crouse. 

Bates Advertising Company, New York— 
Converse D. Marsh. 

Kinney Electric Company, Boston—C. A. 
Brown. 

The Jandus Electric Company, Cleveland 
—Edward L. Nash, manager New York ofice; 
J. H. Cramphorn. 

Kinsman Electric Railway Supply Com- 
pany, New York—F. E. Kinsman. 

Ballou-Hutchins Electric Company, Provi- 
dence, R. IC. A. Ballou. 

J. M. Knot, who has been active in elec- 
trical matters for many years, was present. 

The Phillips Insulated Wire Company, 
Pawtucket, R. I—A. N. Palmer, 

D. & W. Fuse Company, Providence—W. 
S. Sisson. 

R. D. Wood & Company, Philadelphia— 
C. W. Lummis, H. G. H. Carr. 

Wagner -Electric Manufacturing Company, 
St. Louis, Mo.—B. Faxon, John Mustard, 
Philadelphia office; E. W. Goldschmidt, G. I. 
Barkhouse, New York; W. A. Layman. 

Doubleday-Hill Electric Company, Pitts- 
burg—Charles Phillips Hill, sales manager. 

Faraday Carbon Company, Jeannette—A. 
E. Carrier. 

Re-New Lamp Company, Boston—H. Hast- 
ings, treasurer; George H. Smith. 

W. F. Weiss, the New York accountant, 
was present. 

Bossert Electric Manufacturing Company, 
Utica, N. ¥.—Frank G. Schofield. 

Tipless Lamp Company, New York—R. S. 
Carrick. 

Hart & Hegeman Manufacturing Company, 
Hartford—Alfred F. Pease, president; T. C. 
Sias. 
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Crescent Insulated Wire Company, Tren- 
ton—Louis F. Jackson. 

Alberger Condenser Company, New York 
—L. R. Alberger, president; H. M. Mont- 
gomery. 

Maguet Wire Company, New York—Ham- 
ilton Hill, Boston manager. 

The Wire and Cable Company, Montreal— 
B. F. Lise. 

Dossert & Company, New York—J. J. 
Dossert, president; A. H. Willmont, secre- 
tary. 

Fostoria Incandescent Lamp Company, 
Fostoria, Ohio—H. S. Potter, B. G. Tremaine. 

Marion Insulated Wire Company, Marion, 
Ind.—J. L. Lucas. 

Hart Manufacturing Company— President 
Hart, F. B. Smith, Boston manager. 

Alphaduct Manufacturing Company, New 
York—Russell Dart, president. 

Standard Varnish Works, New York— 
John C. Dolph. 

Adams-Bagnall Electric Company, Cleve- 
land—T. A. Thomson, New York manager; 
Charles Phillips Hill, Pittsburg. 

McIntosh, Seymour & Co.—A. E. Merrill, 
manager New York office. 

Warner Arc Lamp Company—Jonathan A. 
Stewart, Cincinnati. 

J. P. Frink, manufacturer, New York— 
Frank Stout. 


Electric Material Company, Baltimore— 
A. L. Bosley. 
Lombard Governor Company, Boston— 


Allan V. Garratt, R. B. Scrafford. 

W. H. A. Davidson, manager of sales, 
Richmond Electric Company, Richmond, Va. 

C. F. Splitdorf, manufacturer, New York 
—A. Kowastch. 

The Allis-Chalmers-Bullock interests were 
represented by Arthur Warren, manager of 
the department of publicity; G. H. Berg, 
manager of the Boston office of the Bullock 
company; H. E. Rundlett, manager of the 
Boston office of the AllisChalmers compa- 
nies; J. R. Jeffrey, assistant secretary of 
the Bullock Electric Manufacturing Com- 
pany; E. W. Goldschmidt, manager of the 
Bullock offices in New York; E. T. Pardee 
and W. N. Ober, both of the Bullock com- 
pany’s Boston office. 

The Westinghouse exhibit displayed in the 
parlors on the ground floor of the Hotel 
Vendome was of especial interest because 
of the number of new appliances shown for 
use in electric lighting and central station 
practice. Much attention was given by vis- 
itors to the Westinghouse type “A” integrat- 
ing wattmeter, which presents several essen- 
tial improvements over the well-known in- 
tegrating wattmeters of that company. Sin- 
gle and polyphase instruments in metal 
cases, single-phase with glass case, and mas- 
ter wattmeters of this type in glass cases 
for central station use in checking service 
meters, were shown. Models of the mechan- 
ism on a magnified scale were used to show 
the construction of those portions of the in- 
strument which form its distinguishing 
characteristics. 

A new type of high-grade portable testing 
instrument excited very favorable comments 
on account of its superior finish and attrac- 
tive appearance. Of this type were shown 
a voltmeter, an ammeter, a single-phase and 
a polyphase wattmeter and a power-factor 
meter, 

The line of arc lamps included five differ- 
ent types or styles: series alternating, mul- 
tiple alternating, series multiple alternat- 
ing, and direct-current series and multiple 
lamps; all of the enclosed type and new de- 
signs of high efficiency. 

The fan motors were represented in the 
exhibit by several groups of these devices, 
some of which were effectively utilized to 
keep the room cool. 

A type “B” oil circuit-breaker for switch- 
board use received considerable attention 
because of its compact form, simplicity, 
strength of construction and high degree of 
insulation. 

A new departure in standardizing methods 
was foreshadowed by the display of a new 
series of precision instruments, having the 
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advantages of the ordinary instrument— 
portability and convenience—combined with 
the unusual accuracy and permanency of 
the Kelvin balance. 


The Sawyer-Man Electric Company, of 
New York, made its first public display of 
the Lumino lamp. The lamps were used to 
light a large candlelabra in the main West- 
inghouse exhibit room and attracted very 
favorable attention because of their bril- 
liancy. The lamp is of fifty-four candle- 
power and shows a remarkably low wattage. 
A handsomely engraved card, showing the 
Lumino lamp, full size, was distributed to 
all visitors. A full line of standard incan- 
descent lamps was likewise shown by this 
company. 

The Westinghouse exhibit was in charge 
of Mr. R. L. Warner, New England manager 
of the Westinghouse Electric and Manufac- 
turing Company, who was ably assisted by 
the Boston men. A great number of the 
officials of the company were in attendance, 
as follows: F. H. Taylor, vice-president 
Westinghouse Electric and Manufacturing 
Company, Pittsburg; Arthur Hartwell, sales 
manager, Westinghouse Electric and Manu- 
facturing Company, Pittsburg; W. H. White- 
side, manager detail and supply department, 
Pittsburg; R. L. Warner, New England man- 
ager Westinghouse Electric and Manufac- 
turing Company, Boston; C. B. Humphrey, 
manager Westinghouse Electric and Manu- 
facturing Company, Cincinnati, Ohio; W. F. 
Fowler, manager Westinghouse Electric and 
Manufacturing Company, Baltimore, Md.; 
H. D. Bayne, manager Montreal office Cana- 
dian Westinghouse Company, Montreal, Can- 
ada; C. W. Underwood, manager Westing- 
house Electric and Manufacturing Company, 
Buffalo, N. Y.; G. B. Dusinberre, manager 
Westinghouse Electric and Manufacturing 
Company, Cleveland, Ohio; D. E. Manson, 
manager Westinghouse Electric and Manu- 
facturing Company, Boston; Andrew Rae- 
burn, manager Westinghouse Machine Com- 
pany, Boston; C. C. Chappelle, manager 
Westinghouse Machine Company, Chicago, 
Ill.; L. L. Brinsmade, manager Westing- 
house Machine Company, New York: H. P. 
Davis, assistant chief engineer, detail de- 
partment. Westinghouse Electric and Manu- 
facturing Company, Pittsburg; F. F. Rohrer, 
manager direct-current department, West- 
inghouse Electric and Manufacturing Com- 
pany, Pittsburg; C. W. Register, Westing- 
house Electric and Manufacturing Company, 
Chicago, Ill.; J. B. Comstock, Westinghouse 
Electric and Manufacturing Company, Pitts- 
burg; Henry Watts, Westinghouse Electric 
and Manufacturing Company, Buffalo, N. 
Y.; A. Goodby, Westinghouse Electric and 
Manufacturing Company, Pittsburg; George 
W. Pulver, Westinghouse Electric and Man- 
ufacturing Company, Syracuse, N. Y.; Frank 
B. Erwin, Westinghouse Electric and Manu- 
facturing Company, Syracuse, N. Y.; O. T. 
Smith, Westinghouse Electric and Manufac- 
turing Company, New York; C. E. Skinner, 
Westinghouse Electric and Manufacturing 
Company, Pittsburg; E. E. Arnold, Westing- 
house Machine Company. Pittsburg; F. E. 
Conrad, Westinghouse Electric and Manu- 
facturing Company, Pittsburg; Francis 
Hodgkinson, Westinghouse Machine Com- 
pany, Pittsburg; J. H. Smith, Westinghouse 
Electric and Manufacturing Company, Pitts- 
burg; Edwin Yaweger, Westinghouse Machine 
Company, Pittsburg; H. R. Stuart, Westing- 
house Electric and Manufacturing Company, 
Pittsburg; R. L. Rathbone, Westinghouse 
Electric and Manufacturing Company, De- 
troit; C. S. Jennings, Sawyer-Man Electric 
Company, New York; C. G. Wilson. West- 
inghouse, Church, Kerr & Company, Boston; 
S. M. Bramman, Westinghouse Machine 
Company, Boston; F. F. Breed, Westing- 
house Machine Company, Boston; J. W. 
Lucas, Westinghouse Electric and Manufac- 
turing Company, Philadelphia; C. L. Abbott, 
E. D. Mills, M. H. Merill, G. M. Bates, R. S. 
Brown, F. S. Perry, G. L. Osborne, G. S. 
Gibbs, T. W. Varley, C. P. Wahn, M. N. 
Davis, W. H. Baldwin, T. B. Sweeny, West- 
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inghouse Electric and Manufacturing Com- 
pany, Boston. 

The General Electric Company, Schenec- 
tady, N. Y.—J. R. Lovejoy, general manager 
railway lighting and supply department, 
Schenectady, N. Y.; C. B. Davis, manager 
Boston office, Boston, Mass.; E. D. Mullen, 
manager Philadelphia office, Philadelphia, 
Pa.; A. F. Giles, manager Atlanta office, At- 
lanta, Ga.; J. B. Pevear, manager Cincinnati 
office, Cincinnati, Ohio; E. H. Mullin, A. D. 
Babson, New York; C. D. Haskins, H. W. 
Hillman, E. E. Gilbert, P. D. Wagoner, D. R. 
Bullen, F. G. Vaughen, Schenectady, N. Y.; 
W. C. Fish, manager Lynn works, Lynn, 
Mass.; R. Fleming, Lynn, Mass.; F. M. Lax- 
ton, Atlanta, Ga.; J. C. Kalish, Buffalo, N. 
Y.; W. J. Hanley, Cincinnati, Ohio; J. Serib- 
ner, Chicago, Ill; W. T. Wooley, Denver, 
Col.; H. L. Monroe, Dallas, Tex.; A. D. Page, 
manager lamp and sales department, Harri- 
son, N. J.; George F. Morrison, manager 
lamp works, Harrison, N. J.; H. J. Buddy, 
Philadelphia, Pa.; T. E. Bibbins, San Fran- 
cisco, Cal.; H. H. Crowell, Syracuse, N. Y.; 
F. W. Wilcox, Harrison, N. J.; J. P. Felton, 
Boston, Mass.; F. M. Kimball, Boston, Mass.; 
S. B. Paine, Boston, Mass. 

Albert & J. M. Anderson Manufacturing 
Company, Boston—J. M. Anderson, Ernest 
Woltman, manager New York office. 

James G. Biddle, manufacturers’ agent, 
Philadelphia. 

Buckeye Engine Company, Cleveland, 
Ohio—A. K. Asworth, manager Boston office. 

E. B. Latham & Company, New York—E. 
B. Latham, president. 

National Wire Corporation, New Haven— 
Frank B. Parsons, manager Boston office. 

Eastern Electric Company, Boston—E. W. 
Cushing. 

New Britain Machine Company, 
Britain—Robert S. Brown. 

Standard Electrical Manufacturing Com- 
pany, Niles, Ohio—J. P. Gilbert, manager. 

Independent Incandescent Lamp Com- 
pany, Cleveland—W. M. Rothchild, treasurer. 

Wirt Electric Company, Philadelphia—W. 
J. Thompson. 

Lynn Incandescent Lamp Company, Bos- 
ton—Webster Bruce. 

Gould Storage Battery Company, 
York—W. E. Windship. 

Sunbeam Incandescent Lamp Company, 
Chicago—F. S. Terry, president. 


New 
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Harvey Hubbell, Bridgeport—Russell 
Howland. 
Hart Manufacturing Company—G. W. 


Hart, president. 

India Rubber and Gutta Percha Insulating 
Company—Dr. W. M. Habirshaw. 

F. A. Snow, Boston—Franklin A. Snow. 

Green Fuel Economizer Company, Mattea- 
wan, N. Y.—H. G. Brinkerhoff and G. H. 
Gleason, Boston office. 

Blood & Hale, engineers, Boston—J. B. 
Blood. 

American Steel and Wire Company—J. D. 
Sutherland, Worcester; Vincent Goldwaithe, 
Boston; A. F. Walker, Boston; F. A. Keys, 
manager of Boston office; R. K. Sheppard, 
Philadelphia. 

Alphons Custodis Chimney Company, New 
York—H. C. Thompson. 

Chapman Valve Manufacturing Company, 
Indian Orchard, Mass.—E. G. Howard. 

Robertson Electric Company, Buffalo, N. 
Y.—W. E. Robertson, president. 

Colonial Electric Company, 
Ohio—W. F. Curtis. 

National Pipe Bending Company, 
Haven, Ct.—W. G. Ruggles. 

American Electrical Works, Phillipsdale, 
R. I.—W. J. Watson, manager N. Y. office. 

H. J. Gorke, supply dealer, Syracuse, N. Y. 

Ansonia Brass and Copper Company, New 
York—F. H. Sherwood, manager Boston of- 
fice. 

Ray D. Lillibridge, New York, head of the 
advertising and publishing organization of 
that name. 

Heine Safety Boiler Company, St. Louis— 
E. L. McGregory, manager Boston office. 

D. H. Darrin & Company, New York—E. 
H. Darrin, president. 


Ravenna, . 


New 
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PREDETERMINATION OF SPARKING IN 
DIRECT-CURRENT MACHINES.' 


BY W. L. WATERS. 


Speaking generally, dynamo design did 
not become an art until after the old two- 
pole smooth core Siemens and Edison ma- 
chines came into extensive use for lighting. 
‘the original design of these machines 
was more or less guesswork; but after a 
few machines had been made to run satis- 
factorily the designer was able to lay out 
a complete line of machines, designing 
them partly by eye and partly by some em- 
pirical rules, which he decided on as he 
built successive machines. ‘The arma- 
tures were designed more from a mechen- 
ical -than from an electrical standpoint, 
the length being limited by the stiffness 
of the shaft rather than by question of 
commutation. The armatures were not 
ventilated and the output was necessarily 
limited by heating. ‘The armatures be- 
ing of the smooth-core type, the self- 
induction of the armature coils was 60 
small, even with the length of armatures 
in general use, that usually it was not 
necessary to consider it in connection 
with the sparking of the machine. It 
was, however, generally recognized that if 
the magnets were too weak the machine 
was likely to spark, so the length of the 
air-gap was usually determined by some 
empirical rule obtained by experiment. 
When slotted armatures were adopted ex- 
tensively they were designed along the 
same lines as smooth-core armatures. 
These armatures were so badly ventilated 
that the output was limited by heating to 
about one-half that of a modern arma- 
ture; but in spite of this it was found 
necessary to use carbon brushes to obtain 
good commutation. 

To economize in dies several different 
lengths of armatures were frequently built 
on the same diameter, and to economize 
space the armatures were often built 
smaller in diameter and longer than they 
otherwise would be. Experience with 
these different forms of armature made it 
very evident that a long armature had 
a greater tendency to spark than a ehort 
one; this became especially noticeable as 
the ventilating of armatures was improved 
and the output increased, so as to take 
advantage of the cooler running. 

Up to this time a great deal had been 
written on the theory of commutation in 
dynamos, but had been ignored by the 
practical designer who had more faith 
in experimental results. This bad behav- 
ior of long armatures as regards spark- 
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ing called attention to the theoretical 
work, and designers began to consider 
whether or not the self-induction of the 
commutated coil did not, after all, decide 
the amount of current the machine would 
carry without sparking. In the first at- 
tempts to take into account the self-induc- 
tion of the commutated coil, the self- 
induction of a oneturn coil was con- 
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Fra. 1.—SELF-INDUCTION CURVE. 
sidered as being simply proportional to 
the length of the armature core; that is, 
the shape and size of the slot, the number 
of coils per slot, and the self-induction of 
the end connections—all were neglected. 
‘his gave a very simple formula for the 
sel f-induction : 

L = lr. 
Where 7 = length of armature 
n = number of turns per coil. 
And the self-nduction electromotive 
force of commutation (the reactance volt- 


Fic. 2.—SHowine POSITION OF ARMATURE AT 
BEGINNING AND ENDING oF COMMUTATOR 
PERIOD. 

age as it was called), which is an esti- 

mate of the difficulty of commutating the 

current, was given by 
E=ZInl f 
I being the current per coil and f the 
frequency of commutation. 
This formula gave good results when 
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applied to machines designed along the 
same general lines. The allowable value 
of the reactance voltage could be obtained 
from, experiments on one machine and 
used in the design of other machines. 
But, if applied to machines which 
were designed differently, the formula 
showed wide discrepancies; so it soon be- 
came recognized that the formula was at 
best only qa rough approximation. 

Early slotted machines were designed 
with one coil per slot; two coils per slot 
obviously saved insulation space and was 
soon tried, but it was found that generally 
every other bar on the commutator be- 
came badly marked. 

Ag it was imperative to save space in 
car motore, three coils per slot were 
adopted, and in extreme cases four or 
even five coils per slot were used. It was 
generally found, however, that whenever 
more than one coil per slot was used 
some of the commutator bars were marked, 
and that it was possible to count the 
number of coils per slot by the recurrence 
of the marking on the commutator. This 
marking was attributed to the inequality 
caused by using a small number of elote, 
and so the general rules were adopted— 
to use as many slots as possible and to 
make small machines with one coil per 
slot and large machines with two coils 
per slot. 

It was also noticed that the dead coils 
necessary in certain mutipolar wave-wind- 
ings often caused some of the commutator 
bars to be marked; this was naturally at- 
tributed to the dissymmetry produced in 
the winding, and it became generally 
recognized that anything tending to pro- 
duce inequality in the commutation con- 
ditions, such as few slots or many coils 
per slot, or dead coils, tended to make 
perfect commutation more difficult. 

With increased competition came the 
necessity of cheapening the cost of build- 
ing these machines; designers then re- 
turned to the construction of several coils 
per slot. In reducing the amount of cop- 
per on the armatures to save in the cost 
of material, it naturally happened that 
shallow slots were used. And it was 
found that with these wide and shallow 
slots it was possible to obtain good com- 
mutation with several coils per slot, under 
conditions where it would be quite impos- 
sible with the old deep and narrow slots. 
Obviously this was due to the lesser self- 
induction of a wide slot compared to a 
narrow one, and it was soon acknowledged 
tnat the shape of the slot should be con- 
sidered in calculating the self-induction 
of the commutated coil. 

When designing an armature for 
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small self-induction it would be natural 
to make it large in diameter and short 
in length ; that is, with a large pole-pitch. 
But in carrying this to an extreme it was 
found that it did not give the good results 
expected. It was suggested that this re- 
sult was due to the fact that the self- 
induction of the end connections had been 
neglected and that in armatures with 
large pole-pitch and short length of core, 


Fia. 3 —ARMATURE WITH Two CoILs PER SLOT, 
SHOWING |'OSITION OF ARMATURE WHEN THE 
Two Corts ARE BEING CoMMUTATED. 

the self-induction of the end connections 

was comparable with that of the conduc- 

tor embedded in the slots. 

In the light of these experiences it is 
evident that the design of a direct-cur- 
rent machine in regard to sparking is a 
compromise between a number of con- 
flicting conditions. It is not possible to 
obtain a formula which will give a strict 
measure of the commutating qualities of 
all machines ; but by taking into considera- 
tion the more important conditions which 
eftect the sparking it is possible to obtain 
a formula which will give fairly accurate 
results when applied to machines similarly 


Fig. 4.—Posirions ALONG POLAR GAP. 


designed, and which will give some idea 
of the sparking when applied to machines 
of widely different design. Such a form- 
ula, when it has been applied to a number 
of machines of different types, so that the 
allowable values for the sparking con- 
stant have been determined, can be taken 
as a fair working formula, and can be 
placed in the same category as empirical 
formulas for determining the regulation 
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of alternators. Such formulas are not 
intended to reduce the designing of ma- 
chines to mere slide-rule work, but are 
intended simply to give an idea as to the 
experimental results to be expected from 
individual design. 

As outlined above, the most important 
conditions to be taken into consideration 
are the self-induction pressure of the com- 
mutated coil and the inequalities intro- 
duced by the conditions of commutation. 

I—SELF-INDUCTION PRESSURE. 

This is given by the formula; V = 
self-induction of one coil times number 
of coils commutated in series times cur- 
rent in coil times frequency of commu- 
tation. 

The self-induction of one coil = (self- 
induction of one conductor embedded in 
the slot + self-induction of one end con- 
nection) times (number of turns per coil)’. 

The self-induction of one conductor 
embedded in the slot = 7 k, where J is the 
length of the core and k is a constant 
depending on the dimensions of the slot. 

By determining the self-induction of 
a large number of slots we find that this 
constant k can with sufficient accuracy be 
taken as a function of the ratio 


n Width of slot. 
Depth of slot. 

A curve can be plotted connecting r and 
«x, and determined experimentally from 
tests on a number of armatures; such a 
curve is shown in Fig. 1. 

Take the self-induction of the end con- 
nections = length of end connections 
times constant c’. And as the length of 
end connection is approximately propor- 
tional to the pole-pitch this can be writ- 
ten with sufficient accuracy = p c. 


Hence the self-induction of one coil 
=n(lk+ pe). 

The number of coils commutated in 
series N is, of course, one in a parallel or 
lap-wound armature, and equal to the 
number of pairs of poles in a series or 
wave-wound armature. 

The current per coil I in a series or 
wave-wound armature is equa: to one-half 
the total current in the machine, while 
in a parallel or lap-wound armature it 
equals the total current divided by the 
number of poles. 

The self-induction pressure of the com- 
mutated coil is then given by 

Ve=nr*(lk+pe)NIf. 

Where f = frequency of commutation 
= number of commutator bars times 
speed in revolutions per minute. 

The width of the brush is neglected in 
calculating the frequency of commutation, 
since it is found by experiment that 
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within the ordinary limits of practice the 
thickness of the brush has no effect on 
the operation of a machine, unless the 
current density is excessive. The prob- 
able explanation of this is that a thicker 
brush gives more time for commutation 
to take place; but it means that more coils 
are commutated at the same time, thus 
increasing the self-induction effect. 
These two effects apparently counterbal- 
ance each other to a great extent. 
II—INEQUALITIES DUE TO CONDITIONS OF 
COMMUTATION. 

These are due to the use of a few slots; 
more than one coil per slot; and to dead 
coils. 


Emi 


CIRCUMPERENCE OF ARMATURE 


Fie. 5.—CALCULATION OF INEQUALITY. 


If there is only one coil per slot the 
use of few slots does not in itself affect 
commutation, unless the number of slots 
is extremely small; for though the slot 
may move through quite an appreciable 
arc while the coil is being commutated, 
the conditions are exactly the same for 
every coil when it is commuatated. So 
there is no tendency to inequality in the 
conditions, and if the brushes can be set 
so that one coil can be commutated satis- 
factorily then commutation will be satis- 
factory all round the armature. 

But if the number of segments is ex- 
tremely small, say less than six per pole, 
then the coils will move in such a widely 
varying magnetic field, and will come so 


Fie. 6.— ARMATURE WITH TWENTY SLOTS PER 
PoLE AND THREE COILS PER SLOT. 
close to the strong field under the pole-tip 
while it is being commutated, that the 
local currents under the brush are liable 
to produce marking of the commutator 
bars, even if the brushes apparently do 
not spark. Of course this is only im- 
portant in very low-pressure machines; 
it need not be taken into account in the 
sparking constant. It is sufficient to say 


that the number of commutator segments 


826 


in the polar-gap, that is, the arc between 
the two pole-shoes, must never be less than 
two and should generally be three or more. 

With several coils per slot inequalities 
are introduced: 

1. Due to the different self-induction 
of the different coils. 

2. Due to commutation under different 
conditions. 

The self-induction of all the armature 
coils will be the same when there are only 
two coils per slot, as it is obvious that the 
configuration of the conductors and neigh- 
boring iron is the same for both coils. 
But when there are three or more coils 
per slot the self-induction of the various 
coils will vary, as they occupy different 
relative positions in regard to the iron; 
the self-induction of the centre coil will 
be less than the self-induction of the outer 
coil. Investigating conditions at the 
point of commutation in a modern gener- 
ator by means of a pilot-brush, it is found 
that in practically all cases commutation 
goes on at point where there is no result- 
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ant magnetic field; that is, at a point 
where the armature field just counter- 
balances the field due to the magnets. In 
other words, there is resistance commuta- 
tion; the armature current is commutated 
bv the varying resistance of the brush, 
rather than by a reversing electromotive 
force due to passing through a magnetic 
field. This being the case there is need to 
consider only the self-induction of those 
coils which have the greatest self-induc- 
tion. If these are commutated satisfac- 
factorily by means of the varying resist- 
ance of the brushes, then those coils which 
have a smaller self-induction will also be 
commutated satisfactorily. Hence the vari- 
ation in the self-induction of the coils need 
‘not be considered and in the formula all 
that needs to be considered is the self- 
induction of those coils which have the 
greatest self-induction. 


ELECTRICAL REVIEW 
The chief inequality introduced into 
the commutation by having more than one 
coil per slot is due to the various coils 
in the slot commutating when they are in 
different magnetic fields. This is evident 
from Fig. 3, which shows the position of 


the armature when the first and the last 
coil in the slot are commutating. If the 


Fic. 8.—ARMATURE WITH DEAD CoiL, SHOWING 
Position OF ARMATURE WHEN THE COILS 
NEXT To DEAD COIL ARE BEING COMMUTATED. 


brushes are set so that the magnetic field 
is right for the first coil it will be wrong 
for the last one, and vice versa. So when- 
ever the machine is loaded to its limit the 
commutating conditions will be so bad 
for some of the coils that in time some 
of the commutator bars will become pitted 
and there will be that well-known regu- 
larly recurring marking of the commu- 
tator bars. 

The question now is how to take this 
inequality into account in the sparking 
formula. To do this, make the assump- 
tions that the magnetic field varies uni- 
formly from the neutral point to the pole- 
tip, and that in order to obtain perfect 
commutation it is necessary to move the 
brushes from a position at the neutral 
point at no load to a position half-way be- 
tween the neutral point and the pole-tip 
at full load. Calling the distance between 
the neutral point and the pole-tip 2 d, 
and assuming the brushes fixed on the line 
OP half-way between the pole-tip and the 
neutral point, then if any coil is com- 
mutated when it is at Q distant a from P, 
then it will only commutate perfectly a 


load 7 — 5 


Just what this assumption means can 
be seen from Fig. 5. 

Abscissæ represent positions along the 
polar-gap corresponding to Fig. 4, and or- 
dinates electromotive forces. 

The line NA gives the electromotive 
foree induced at various points by the 
conductor moving in the field due to the 
magnets. 
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CP, the ordinate of the line BB, gives 
the electromotive force necessary to re- 
verse the full-load current I in the coil. 

If the coil is commutated at the position 
Q instead of at P, then the commutation 
conditions will be perfect only for a cur- 
DQ . I. Hence we assume that if 
we have several coils per slot, and that if 
in consequence of this we have to com- 
mutate some of our coils in a position 
EQ and E’Q’, then the current which the 
machine will carry without sparking is 
reduced in the ratio a that is ay 

It is very easy to figure out just what 
this inequality amounts to in any particu- 
lar case. Take twenty slots per pole, 
three coils per slot, pole-face = seventy- 
five per cent of pole-pitch. 

There are 2.5 slots between the neutral 
point and the pole-tip. Assuming that 
the conditions are perfect for the centre 
coil, the outer coils are 0.333 slot-pitch out 
of this most favorable position. And 1.25 


FACTOR 


INEQUALITY 


Corus PER POLE PITCH. 


Fie, 9. 


slots corresponding to variation from no 
load to full load, hence an equality of 
0.333 slot-pitch gives an inequality fac- 

0.333 
tor ‘on 0.26. 
constant should be multiplied by the in- 
equality factor 1.26. 

Curves can very easily be plotted for 
different numbers of slots per pole, and 
coils per slot, in order to facilitate the 
calculation of this inequality factor. 

The assumptions on which this calcu- 
lation is based are to a great extent ra- 
tional, and though we can not pretend that 
the calculation has a rigid basis, yet it 
is probably as correct as the other spark- 
ing calculations, and used with discretion 
it gives fairly reliable results. 

The inequality introduced by using a 
dead coil on the armature is similar to 
that due to several coils per elot. The 


Hence the sparking 
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dead coil produces a break in the uni- 
formity of the winding; and if the posi- 
tion of the brush is correct for commuta- 
tion of the coil immediately on one side of 
the dead coil then it will be Just one seg- 
ment out of the correct position for the 
coil immediately on the other side of the 
. dead coil. The inequality introduced can 
be calculated, and allowed for in the spark- 
ing constant exactly in the same way as 
we allow for the inequality due to several 
coils per slot. Assuming that the brush 
is in a mean position then it will be just 
half a segment out of position for the two 
coils which are next in position to the 
conumutated coil. 

Making the same assumptions as be- 
fore; if there are n commutator segments 
per pole, and if the pole-face = seventy- 
five per cent of pole-pitch then the in- 


equality is equivalent to es Thus if 


there are twenty segmente per pole a dead 
coil produces an inequality equal to forty 
per cent of the load, and the inequality 
should be introduced into the sparking 
constantly by the factor 1.4. A curve can 
readily be plotted between the inequality 
factor and the number of coils per pole. 
Such a curve is shown in Fig. 9. 

Combining all the different factors 
which affect sparking we get our complete 
formula for a sparking constant. 

C= (lk +pcec)NIf PQ. 

P being the inequality factor resulting 
from a number of coils per slot. 

Q being the inequality factor resulting 
from a dead coil. | 

This formula is not put forward as be- 
ing scientifically exact, but as an em- 
pirical formula which has gradually been 
built up as the result of experience, dif- 
ferent terms having been added to the 
formula from time to time as it was found 
necessary to take different conditions into 
account. As the formula stands it gives 
excellent results. When we know the value 
of C we can allow for the particular de- 
sign of machine we are dealing with. 

The relative values of C that have been 
found allowable in different cases are 
somewhat as follows: 

Two-pole, twenty; four-pole, series 
wound, thirty-five; six-pole, fifty; four- 
pole, multiple wound, thirty; six-pole, 
thirty-five; gradually increasing to twenty- 
four-pole, multiple wound, fifty. 

Of course, all the machines in each class 
are designed alike; that is, they have 
approximately the same densities in the 
teeth, and have the ratio of ampere-turns 
per pole on the armature (armature re- 
action) to the ampere-turns required for 
the teeth and air-gap approximately con- 
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stant. If these vary much it is impossi- 


ble to get consistent results. 


The vrush-gear and the current density 
in the brushes also play an Important part 
in the sparking. If the brush-gear is weak 
mechanically, or if the commutator is in 
bad condition, the machine is sure ito 
spark. And with ordinary grade carbons 
the brushes will usually glow when the 
current density reaches fifty amperes per 
square inch. 

The shape of the pole-tips has some 
effect on the operation of the machine. 
But so long as they do not come too close 
together and so long as they are shaped 
so that there is a commutation ficld which 
varies gradually, the exact shape need give 
us no concern. 

The density in the armature core (be- 
hind the teeth) has also a considerable 
effect on the allowable sparking constant. 
If the core is highly saturated it can be 
run with a constant considerably higher 
than if it is unsaturated. 

Assuming that all these conditions are 
uniform and satisfactory, the variation in 
the allowable value of C shows that the 
formula does not take into account all the 
conditions that affect the sparking, so the 
formula must be used with considerable 
discretion. It can not be claimed that 
the formula is in any way accurate, but 
it certainlv is an empirical working for- 
mula, capable of giving very good results 
when carefully used, and as such it is 
put forward. 


ii 
| Terrestrial Magnetism. 

The results of the magnetic observa- 
tions made by the Coast and Geodetic 
Survey between July 1, 1902, and June 
30, 1903, are given in a bulletin issued by 
the Department of Commerce and Labor, 
Washington, D. C. This is edited by L. A. 
Bauer, the inspector of magnetic work 
and chief of the division of terrestrial 
magnetism. The original plan of this 
survey contemplated one station for every 
county; hence they would be, on the aver- 
rage, from twenty-five to thirty-five miles 
apart. Additional stations were to be 
added in localities where special disturb- 
ances were observed. At the present time 
observations have been made, at 430 sta- 
tions, distributed fairly well throughout 
the country, in the Philippines and 
Porto Rico. The usual methods made 
were declination, dip and intensity. 
Special investigations were carred out by 
Dr. Bauer, who tested a new Lloyd- 
Creak dip circle, intended primarily for 
use on shipboard. During February of 
1903 Dr. Bauer also established stations 
on the ice in the Straits of Mackinac, 
where observations were made. The ob- 
servations have been reduced and are ar- 
ranged alphabetically in tables, there 
being a table for each state where obser- 
vations were made. The bulletin also 
contains a description of each station. 
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THE WAY TO BALANCE THE PLATES 
OF A WIMSHURST ELECTRICAL 
` MACHINE. 


BY JOIN M. BLAKE. 


First, we should have the rim concentric 
with the hole. We accomplish this by 
drilling the hole first, and sweeping our 
diamond or steel cutter from it, as a 
centre. This alone, however, is not suffi- 
cient to obtain a balance, such as we need 
for safe running at high speed. The rea- 
son is that glass plates almost always 
vary in thickness. One side may be thin, 
and the other side thick; and we are 
likely, therefore, to find our plate badly 
out of balance. 

After an experience with this disad- 
vantage, the writer effected a cure as fol- 
lows: cut sectors of the shape desired 
out of tin-foil, and also a number from 
tea lead and thicker sheet lead. Of the 
thicker sectors we take as many as may 
be required to make the plate balance. 
These may be put in a bunch on the 
lighter side, and be held there by a string 
clip, while at the same time a similar clip 
is attached to the opposite, heavy side, to 
eliminate the weight of the first clip. 
Next, we distribute the sectors each way 
from the lightest point, fastening them 
in their permanent places with soluble 
glue. We have now made a first approxi- 
mation to a balance. 

We repeat with thinner sectors, and 
eventually we may succeed in getting the 
full number of sectors in their proper 
places, and have at the same time a per- 
fect balance. We have thick sectors on 
the light side of the plate, and thin sec- 
tors on the heavy side of the plate. 

During this work the plate is fastened 
on its hub, which must turn easily upon 
the shaft. Furthermore, we must jar 
the shaft at each trial, with a stick or 
mallet, to make the light side of the plate 
come uppermost. This jarring is essen- 
tial toward the end of the operation. 

A machine with plates thus properly 
balanced can be run at a speed that may 
more than double the output of an un- 
balanced machine. 


< 

Massachusetts Institute of Tech- 

nology. 

The April issue of the Technology 
Review, published quarterly by the Massa- 
chusetts Institute of Technology, Boston, 
Mass., describes the course in industrial 
chemistry offered at that institution. In 
this course the processes are carried on 
in the laboratory in such a way as to 
determine with considerable accuracy 
many of the factors necessary to form an 
opinion as to the relative economy of 
various commercial methods. The dif- 
ferent means used for applying electricity 
to the production of chemicals are taught, 
and factors affecting the cost are deter- 
mined. 
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A Large, 


interesting Paris (France) generat- 

ing station is the large plant which 
has been erected within the last few years 
by the Compagnie Parisienne de |’Air 
Comprimé. It is located in the central 
part of the city on the Quai de Jemmapes 
in a three-story building, and is equipped 
with the most modern types of machines 
and boilers. The current from; the cen- 
tral station is sent through the feeders 
to three substations, which in turn supply 
the city mains in various quarters, both for 
lighting and motors. The following data 
were furnished through the courtesy of 
M. George less, one of the managers of 
the company. 

The system of coal supply and the dis- 
position of the boiler room are somewhat 
novel. In the present case the dynamo 
room lies on the ground floor. Above it 
is the boiler room which occupies about 
the same area. On the top floor is the 
room containing the coal bunkers. By 
thie arrangement the coal is fed from 
the bunkers by means of a series of ver- 
tical coal chutes or rectangular columns 
on to the floor of the boiler room in front 
of the furnaces. 

This disposition was adopted in order 
to allow of building the station on a com- 
paratively small piece of ground, seeing 
that it is located in the centre of the city, 
contrary to the usual practice, and the 
cost of real estate is of course very high. 
In carrying out this arrangement the sta- 
tion has been designed on the most im- 
proved plan and the system of coal dis- 
tribution is especially well laid out and 
is almost automatic. The station is lo- 
cated on the St. Martin Canal, which pene- 
trates into this quarter from the Seine. 
Coal can thus be brought very conve- 
niently upon barges, and is unloaded upon 
the wharf in front of the station. Most 
of the coal-handling operations are car- 
ried out by a system of bucket conveyers, 
horizontal and vertical, which are oper- 
ated by electric motors. The coal is un- 
loaded from the barges and dropped into 
a pit on the edge of the wharf. From 
the pit a tunnel runs into the basement 
below the station. The coal drops into 
the buckets of a horizontal conveyer 
which runs in the tunnel. The station is 
provided with a vertical conveyer which 
runs from the cellar to the top of the 
building. 

The first conveyer brings the coal from 
the wharf to the middle of the basement 
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Modern Paris Generating Plant. 


By C. L. Durand. 


and drope it automatically into the ele- 
vating conveyer which takes it to the top 
story. The whole operation is carried 
out with but very little attention, as both 
conveyers are motor-operated. On arriv- 
ing at the top of the building the coal is 
fed into bunkers which lie above the rows 
of boilers. The boiler room contains two 
ranges of boilers which face in opposite 
directions toward the sides of the build- 
ing. The illustration shows one of these. 
Two ranges of coal bunkers are thus re- 
quired, one lying above each set of boilers. 
The upper floor containing the bunkers is 
divided longitudinally into two rooms, 


at right angles to the first. Over the 
coal bunkers will be observed a set of lat- 
eral conveyers which run through each 
gallery. These are disposed ao as to 
run from the central passage along each 
of the side galleries. The coal thus passes 
from the vertical conveyer in the shaft, 
drops into the cross conveyer and the lat- 
ter unloads it into the buckets of the con- 
veyers in the galleries. A movable coal 
chute (noticed in the foreground) is dis- 
posed to run upon a track which lies 


. above the bunkers. The buckets of the 


conveyer can be tripped up and emptied 
at any point into the movable chute 


UPPER FLOOR, SHOWING CoaL BUNKERS AND CONVEYERS, COMPAGNIE PARISIENNE DE L'AIR 
COMPRIMÉ, Paris, FRANCE. 


each having a row of bunkers lying flush 
with the floor, which feed the coal down 
in front of the boilers. This disposition 
will be observed in one of the illustrations 
which shows the method of handling the 


coal after it reaches the top story. The 


view is taken in one of the rooms, while a 
similar gallery lies parallel to the first on 
the other side of the building. | 
The coal bunkers run along the whole 
length of the building, corresponding to 
the boilers. The coal descends from the 
bunkers by the vertical columns, which 
the second illustration shows. To bring 
the coal to the bunkers the following sys- 
tem is adopted. The coal on arriving at 
the top by the vertical conveyer in the cen- 
tre of the building ia poured automatic- 
ally into the buckets of a conveyer which 
passes transversely across the middle and 


which thus feeds it into any one of the 
bunkers. One movable chute suffices for 
each of the galleries. The conveyer sye- 
tem includes an automatic scale which 
weighs the coal as it passes and records 
it upon a meter. 

= The boilers of the station have been 
installed by the Delaunay-Belleville Com- 
pany, one of the leading French construc- 
tors. They are of a type which uses but 
a small quantity of water, and for this 
reason the administration authorizes the 
use of these boilers even in the case where 
inhabited buildings are at a distance with- 
in ten metres, without being obliged to 


build a special protecting wall such as is 


required in Paris in the case of boilers 
which use a large volume of water. In 
the present building, where the boilers 
are placed in the upper story, it would be 
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impracticable to build such a wall. The 
boilers which have been adopted in the 
present case are composed of a set of 
tubes which lies directly above the fur- 
nace grate, combined with a second set 
which serves as a feed-water heater. Each 
set of tubes is surmounted by a serpentine 
for drying the steam. 

Four boilers constitute a battery and 
are used to supply one of the main dyna- 
mo groups. These four boilers are de- 
signed to produce 10,000 kilogrammes of 
steam per hour with the kind of semi- 
bituminous coal which is commonly used 
in the Paris stations. The grate sur- 
face of one boiler is 5.23 square metres, 
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total supply. Above the boilers, which 
are placed back to back, are located the 
cubical water reservoirs, and the system 
is completed by a set of chimneys built 
of sheet iron of two metres diameter and 
twenty metres height. 

A view of the main dynamo room, 
which lies on the lower floor of the build- 
ing, will be seen in one of the illustrations. 
The generating units are formed of ver- 
tical engines which are direct-coupled to 
the dynamos. At the farther end of the 
room is the large switchboard, which is 
placed in a gallery overhead and reached 
by two staircases. In general appearance 
the dynamo room of the Quai de Jem- 
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system and are compound condensing. 
They run at a speed of seventy revolutions 
per minute. The high and low-pressure 
cylinders measure 800 and 1,300 milli- 
metres, respectively, while the stroke is 
1.2 metres. The average steam pressure 
in the high-pressure cylinder is eight 
kilogrammes per square centimetre, and 
the engines are designed to give 1,200 
horse-power when working at this press- 
ure. The revolving part of the dynamo 
ig mounted upon the main shaft, which 
projects upon this side, and lies next the 
low-pressure cylinder. On the other side 
of the engine next the high-pressure cylin- 
der is mounted the flywheel, which meas- 
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or 20.92 for each battery of four boilers. 
‘The total heating surface of a battery is 
as follows: main tubes, 530.08 square 
metres; drying tubes, 59.12; heaters, 
276.32, or a total of 865.52 square metres. 
The dimensions of the boilers are suffi- 
cient to allow of shutting off one boiler of 
each battery in case of need, when the re- 
maining three will suffice for one of the 
dynamo groups. 

As the boilers take but a small volume 
of water, they are supplied with a continu- 
ous feed, and to this end are furnished 
with Belleville pumps. Each battery of 
boilers is equipped with two of these 
pumps, one of which is sufficient for the 


mapes station is one of the handsomest in 
the city. It has a well polished hard- 
wood floor, and the machines are protected 
by balustrades of an ornamental character. 
All the groups are alike in character. 
Both engines and dynamos have been built 
by the Société Alsacienne de Construc- 
tions Mecaniques, which is one of the lead- 
ing electrical firms of the country and 
has a large works at Belfort. A plat- 
form surrounds the engines to give access 
to the cylinders, and it is reached by a 
staircase; a second and smaller platform 
lying above the first allows of reaching the 
tops of the cylinders. 

The engines are built on the Corliss 


ures 5.7 metres in diameter and weighs 
thirty-four tons. Both cylinders are 
steam-jacketed. The high-pressure cylin- 
der is heated by steam coming direct from 
the boilers, while the jacket of the low- 
pressure cylinder takes steam coming 
from the first cylinder. The condensers 
of these engines are of the injector type. 
They use an air pump of 800-millimetre 
cylinder diameter and 440 stroke, which 
is placed in a vertical position and oper- 
ated from the engine by a set of levers. 

The dynamos form one of the original 
features of the station. They are of the 
direct-current type and have been con- 
structed by the Société Alsacienne. ‘These 
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machines differ from most of the usual 
direct-current generators in the fact that 
the field is placed in the interior, while 
the armature of the Gramme ring type 
lies on the exterior and revolves about the 
field. The arrangement of the commutator 
is also quite novel. A set of bars which 
forms part of the winding is placed 
around the outer periphery of the ring 
armature and serves as a commutator, 
which is thus of unusual size. This dis- 
position will be noticed in the detail view 
of one the machines. 

At present there are eight dynamo 
groups in the station. Each is direct- 
coupled to its engine. Another gener- 
ating set of similar construction is now 
heing installed in one end of the station, 
as it became needed to meet the increasing 
demand for current. The total number 
of generating units will thus be nine, and 
there is no doubt that a further increase 
will become necessary in the future. The 
dyvnamos are built to furnish 1,500 am- 
peres at 500 volts under the usual running 
conditions and the output is thus 750 kilo- 
watts. When need be, the machines can 
be run as high as 600 volts, increasing the 
output to 900 kilowatts. The engines run 
at the slow speed of seventy revolutions 
per minute, and as the dynamos are 
direct-coupled to the engines, rt will be 
seen that a generator of this voltage and 
capacity would reach a considerable size. 
On the other hand, the dimensions of the 
machine had to be kept down as low as 
possible so as to allow of transporting 
them by railroad from the shops at Bel- 
fort. On this account the present type 
of generator was chosen. 

The exterior armature is the largest 
single piece, and measures four metres in 
external diameter. The — brush-holder 
which surrounds the armature is larger 
than this, but it could be built in several 
pieces and thus give no difficulty. Some 
details of the construction of the Belfort 
generators may be of interest. They are 
of a type which has been adopted by the 
Société Alsacienne, and a machine of this 
kind could be seen at the Paris exposition 
where it was coupled to an upright engine 
in the main dynamo hall and formed one 
of the lighting and power groups. The 
end view of one of these machines which 
this illustration presents will indicate the 
main features. The Gramme ring arma- 
ture which lies on the exterior is formed 
of a laminated iron core. Tt is supported 
on one side by a star-shaped piece con- 
taining thirty-nine radial arms which are 
cast with the hub. The arms are bolted 
against one side of the laminated ring. 
The star-shaped support is an exception- 
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ally fine piece of foundry work and weighs 
nearly eight tons. The radial arms of the 
support each carries a steel rod which 
projects inwardly. The rods are held in 
the ends of the arms in brass bushings 
which are well insulated from the casting. 
The rod passes through the laminated 
armature ring and carries a nut on the 
other end by which the ring is firmly fixed 
to the support. 

The laminated ring is formed of sheet 
steel 0.5 millimetres thick, insulated on 
one side and well pressed together. A 
Gramme winding is placed upon the ring 
core, which is first well insulated. ‘This 
winding is laid on in a somewhat unusual 
manner. Copper bars of large section are 
used to make up the winding and the 
latter is formed of U-shaped pieces which 
fit upon the ring. These are slid on to 
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he noticed in the detail view, with the 
brushes bearing against the outside of the 
armature. 

As there are twelve poles in the interior 
field, this allows twelve collecting points 
for the commutator. The brush-holder 
support is formed of a large star-shaped 
piece which carries twelve radial arma, as 
will be observed. ‘The arms are bolted to 
the central hub. One of the novel features 
of the brush-holder is the method of 
raising and lowering all the brushes at 
once (copper brushes are used) or giving 
the desired pressure on the commutator. 
This is carried out by making the brush- 
holder rods pivoted in the ends of the 
arms. The outer ends of the rods are al! 
connected by levers with a second star- 
shaped piece which lies outside the first 
and can be turned about the brush-holder 
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the core from one side. They are joined 
together on the near side by a set of 
straight bars sọ as to form a continuous 
winding all around the armature. The 
latter contains but a single layer. The 
U-shaped bars have a thickness of 2.5 
millimetres, while the bars which join the 
ends are of larger section and carry a 
slot in each end into which the others 
are laid in order to form the joints. The 
hars are then soldered together. 

The portion of the bars lying around 
the outer periphery of the ring is utilized 
at the same time to form the commutator. 
To this end it is left bare and the bars 
have mica insulation between them. 
They are turned off so as to present a 
smooth surface. Thus the exterior of 
the armature forms, in fact, a commutator 
of exceptional size. This disposition will 


support. On revolving this piece the 
levers act upon the rods, and raise or 
lower the brushes. This movement is 
carried out by an endless screw gearing 
which is operated by a large hand wheel 
placed in a convenient position. As to 
shifting the brushes around the commu- 
tator, this is not found necessary with 
these machines, as they are able to run 
under varying loads with little or no 
sparking. R 

The internal field of these machines is 
built in the usual way and carries twelve 
poles. These are bolted upon a central 
core which ie fixed against the side of 
the engine. The core and pole-pieces are 
formed of a low-carbon steel. The pole- 
pieces are formed with a rather large and 
expanded pole-face which lies against the 
inner periphery of the armature and this 
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combination works under the best 
magnetic conditions. 

The large switchboard of gray marble 
panels is mounted in a gallery about ten 
feet above the main floor. The 
switchboard is disposed in three por- 
tions. The central part is used for the 
different feeders starting from the station, 
and here are placed the meters and the 
apparatus for adjusting the voltage on the 
lines. The two outer parts of the switch- 
board contain the panels for the gener- 


ators. They carry the apparatus which 
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which are located in different parts of 
the city and serve as centres of distribu- 
tion for the mains. The system of regu- 
lating the voltage has to be well carried 
in the present case, owing to the local 
conditions. ‘The drop is not the same on 
all the feeders, seeing that the load on all 
the substations is not the same, and one 
of them may be working at full load 
while the other is running at a light load. 
This condition would cause a difference 
in drop in the different feeders, and the 
substations would receive current at vary- 
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into play especially when there are but a 
small number of cables in a feeder. 

The five-wire system of distribution is 
used in the present plant. The central 
station supplies a number of substations 
(three at present) lying in different parts 
of the city. The distribution from the 
central station is carried out at 400 volts. 
The feeders which pass from the central 
station to the substations are formed of 
armored cable laid underground. The 
substations distribute the current to the 
city mains in the districts which they 
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is used for placing the machines in 
parallel and for regulating the voltage of 
the different generator circuits. Bus-bars 
run along the whole length of the switch- 
board. These, as well as most of the con- 
nections, lie in the rear. ‘The bus-bars 
have a section of 10,000 square milli- 
metres in the heaviest part. The gener- 
ators are all connected in parallel, and 
the bus-bars thus receive the whole of the 
current. 

The feeder panels, which form the 
central part of the switchboard, comprise 
twenty panels, each of which is used for 
one of the feeders which leaves the station. 
These feeders run to the substations 


ing voltages, seeing that the main station 
delivers a constant voltage at the bus- 
bars. 

A convenient method of equalizing the 
drop has been found, by using feeders 
which are made up of a number of cables 
instead of a single one. By coupling the 
cables of a feeder in series or in parallel, 
using different combustions, the drop is 
properly adjusted for the changing loads 
on the substations. This regulation is 
carried out by the coupling apparatus 
which is placed on the feeder panels in 
the main station, combined with the use 
of rheostats which give the necessary 
balancing resistance. ‘The latter come 


supply by cables which are laid generally 
under the streets. 

The current comes in from the central 
station by the principal feeder and passes 
to the ‘bus-bars of the five-wire system. 
The voltage of the distribution system is 
regulated by boosters which work in con- 
nection with a battery of accumulators. 
The boosters are formed of two machines 
coupled together on the same shaft. One 
of these machines works as a motor at 
constant voltage from the main station. 
Its load is variable, according to the needs 
of the circuit. The second machine, which 
regulates the line voltage, works at varying 
loads and also at a widely varying voltage. 
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The latter may vary between 10 and 160 
volts. ‘The load on the second machine 
runs from 0 to 400 amperes. These ma- 
chines are specially designed to meet the 
present conditions. Their output is sixty 
kilowatts at a maximum. 

The substation contains four sets of 
storage batteries which work in parallel 
on the line and aid in equalizing the 
voltage. Half of the batteries work on 
the line, while the other half are being 
charged. Each battery is composed of 
280 cells, making 1,120 cells in all. They 
are of the Laurent-Cély pattern, con- 
structed by the Société des Metaux. Each 
set has a capacity of 2,200 ampere-hours 
and generally supplies 300 amperes for the 
line. ‘The batteries in reserve can be 
charged either from the ‘boosters or 
directly by the current coming from the 
central station. 


The Faraday Society. 

An ordinary meeting of the Faraday 
Society was held on Monday, May 9, at 
the Institution of Electrical Engineers, 
London, England, Mr. Bertram Blount in 
the chair. 

Dr. Charles E. Fawsitt read a paper 
entitled “Studies in Viscosity.” 

Some Relations of Viscosity to Salt For- 
mation—The viscosity of the mixture of 
two or more substances in aqueous solution 
is equal to the product of the viscosities 
which the solutions of the substances sepa- 
rately have. If, however, the substances 
act chemically on one another then the 
viscosity of the mixture is different from 
the calculated value. By numerical il- 
lustrations from cases where a strong acid 
is neutralized by a strong base, this differ- 
ence is shown to have a constant value for 
equimolecular quantities. This value cor- 
responds to the formation of undissociated 
water from the 
droxylions. The difference between the 
calculated and observed values in the case 
where a weak base is mixed with a strong 
acid has a value which varies with the base 
in the case of urea and its derivatives ap- 
pear to vanish. 

Part II. Viscosity as an Additive Prop- 
erty—A comparison of the viscosity con- 
stants of some urea derivatives and aurides 
of the fatty series shows that for a differ- 
ence in the composition of CH, there is 
a corresponding difference in the viscosity 
constant. ‘There is, however, a pronounced 
“constitutional” effect as shown by the 
different values obtained for isomeric sub- 
stances. 

Mr. Blount referred to the difficulties in 
making accurate and reliable viscosity 


hydrogen and hy-. 
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measurements on which important deduc- 
tions are based. 

Dr. T. M. Lowry discussed the relation- 
ship between viscosity and conductivity 
and conductivity and temperature, and he 
showed how in the case of very dilute solu- 
tions the conductivity-temperature curves 


converge to zero conductivity at thirty-- 


nine degrees centigrade, just as the vis- 
cosity curve for pure water does. 

Dr. F. M. Perkin read a paper by A. 
Fontana and himself on “The Electrolytic 
Oxidation of Anthracine.” ‘The authors 
have taken up the study of the oxidation 
of anthracine primarily to ascertain 
whether it was possible to obtain a good 
laboratory method for the preparation of 
anthraquinone. The first attempts were 
made with solutions in acetone, platinum 
electrodes being employed. Although 
oxidation took place in solutions of an- 
tracine in acetone, it was not found pos- 
sible to oxidize more than about fifty- 
five per cent of the anthracine. Attempts 
were then made to electrolyze anthracine 
suspended in twenty per cent sulphuric 
acid or in caustic alkali to which an oxygen 
carrier had been added. Various car- 
riers were employed, the most satisfactory 
being chromium, cerium or manganese 
salts. The anode consisted of a lead ves- 
sel, the cathodes, four in number, were 
also of lead and were placed in four smal] 
porous cells. ‘There was also a lead paddle 
which was connected with the positive 
pole, the total anode surface was about 
six square decimetres, current density 
one ampere per square decimetre, 
temperature seventy to eighty degrees 
centigrade, and electromotive force from 
2.5 to 3.5 volts. The yield of anthra- 
quinone was about eighty per cent, and 
it was not found possible to increase the 
yield more than one or two per cent above 
this. It was afterward found that almost 
equally good results were obtained with- 
out a diaphragm. In this case the stirrer 
one-half square decimetre in area was 
made the cathode. In discussing the 
results of their experiments the authors 
consider that owing to its volatility and 
the comparatively poor yield a solution 
in acetone can not be recommended. On 
a large scale no method in which a 
diaphragm is employed would be satis- 
factory, owing to the migration of the 
So, ions from the cathode to the anode 
side. Thev then briefly review the patents 
of the Höchst Farben Fabrik, Darm- 
stadter and Martin Moest. Le Blanc 
criticised Darmstadter’s patent, and 
doubted whether it would be possible to 
obtain any appreciable quantity of anthra- 
quinone owing to the reduction of the 
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chromate iby the cathodic hydrogen. The 
authors are of the opinion that, to a cer- 
tain extent, the chromium, manganese and 
cerium salts act as chromium does when 
employed in the electrolytic bleach in- 
dustry, viz., by prevention of reduction. 
Moest claims, in his patent, to obtain a 
hundred per cent yield of anthraquinone, 


the authors have been unable to obtain 
much more than eighty per cent; they are, 
however, of the opinion that very likely 
better results would be obtained on a 
manufacturing scale. 

Mr. Blount suggested the use of 
thallium salts. He thought the energy 
bill in this instance might not necessarily 
be an all-important item. 

Dr. Steinhart thought better results 
would be obtained if the anode solution 
were removed from the cathode. 

Mr. Inglis discussed the effect of the 
potential ditference between the anode and 
solution. 

Mr. Gaster thought the cost of energy 
was of prime importance. He suggested 
the use of petroleum as a base for colors 
instead of tar. 


<< 

Gutta-Percha in the Philippines. 

The bureau of insular attairs of the 
war department at Washington has re- 
ceived a report from the bureau of gov- 
ernment laboratories at Manila, P. I., 
upon the gutta-percha and rubber situa- 
tion in those islands. This report deals 
briefly with the commercial history of 
gutta-percha and its discovery, and the 
rapid depletion of the supply in the East 
India Islands. ‘The last source of gutta- 
percha developed is that in the Philippine 
Islands, but here the regions which pro- 
duce this materia] for the market are con- 
fined to the islands of Mindanao and Tawi- 
Tawi. The method of harvesting used at 
present by the natives consists in cutting 
down the large trees, ringing the trunk, 
lopping off the larger branches, and then 
catching the milk as it flows out. This 
is very wasteful, as but a small part of the 
milk is secured. Fortunately, however, 
this process pays only with large trees, 
so that the smaller ones are not destroyed. 
This method of harvesting has been pro- 
hibited and rules provided for tapping 
the trees, but these have never been en- 
forced. At the present time, the gutta- 
percha trees have disappeared from the 
coast regions, and are along the large 
rivers. 

The various governments with tropical 
possessions in the east are studying the 
gutta-percha and rubber situation, with a 
view of determining proper methods of 
propagation and harvesting. 

The Philippine exhibit at the World’s 
Fair, St. Louis, Mo., will include a good 
display of gutta-percha and rubber. 
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A ONE-HUNDRED-MILE TRANSMISSION 
LINE. 


BY ROBERT HOWES. 


In the following it is not the purpose to 
indulge in long explanations, descriptions 
or theories, but rather to give a brief de 
scription of the essential features of the 
plant, the results obtained and difficulties 
encountered. 

The observations recorded are to be 
considered as reasonably accurate, but, as 
you all know, observations in an operating 
plant have to be made when one has the 
opportunity, and usually just at the time 
when he would like to be taking interest- 
ing readings, he is so busy with operating 
features that there is little time to make 
accurate notes. 

The plant considered is that of the 
Washington Water Power Company, of 
Spokane, Wash. The power-house is locat- 
ed at the foot of the lower falls of the 
Spokane river, in the very centre of the 
city of Spokane. The theoretical head on 
the water-wheels is about seventy-one fect. 

That portion of the plant which fur- 
nishes the power for the transmission 
line is composed of two Y-connected, 
4,000-volt, 2,250-kilowatt, sixty-cycle, 
300 revolutions per minute, revolving- 
field alternators, each direct-driven from a 
pair of forty and one-half inch special 
turbines, made by the Stilwell-Bierce & 
Smith Vaile Company, and designed to 
develop 4,000 horse-power under sixty- 
eight feet of effective head. ‘The water 
is supplied to each unit through a steel 
flume ten feet in diameter and over 500 
feet long. 

The wheels are governed by Lombard 
governors, with compensating action modi- 
fied to meet the demands occasioned by 
kinetic energy of the water moving in 
the long flumes. These governors can be 
relied upon to keep the speed from rising 
or falling over three per cent from the nor- 
mal with instantaneous changes of 600 
kilowatts at any position of the gates, and 
will care for small changes of load to 
within one-third of one per cent of nor- 
mal speed. 

The accompanying diagram gives the 
important electrical connections. All 
instruments have been omitted, to avoid 
confusion of lines, but a fairly complete 
set is installed. Each generator is sup- 
plied with voltmeters, aipere-meters and 
wattmeters in each leg, and the leads to 
the step-up transformers also have am- 
pere-meters and a power-factor indicator. 

1 Read before the National Electric Light Association 


at its twenty-seventh convention, held at Boston, Mass., 
May 24, 25, 26 and 27, 1904. 
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By running one of the generators alone on 
the transmission line a complete set of 
voltmeters, wattmeters, ampere-meters 
and power-factor indicator is available. 
All the electrical apparatus is of General 
Electric Company’s make, the indicating 
instrument being of the horizontal edge- 
wise type. 

The principal exciter is driven from a 
separate wheel, which is supplied with 
water from either of the two flumes. An 
induction motor, not yet in operation, is 
to be connected to the end of the exciter 
shaft, opposite the water-wheel, and 
driven from the transmission leads inside 
the oil circuit-breakers. It wil. serve the 
double purpose of governor and insur- 
ance against lack of power for the exciter 
if the chute-case of the water-wheel be- 
comes partially chocked up. An indicat- 
ing wattmeter on the induction motor 
will indicate the choking of the water- 
wheel by showing that the motor takes 
more load. ‘The exciter will then be 
started and the choked wheel cleaned out. 

The plant is designed to furnish three- 
phase current at 4,000 volts for local pow- 
er and 2,300-volt, single-phase current for 
local lighting service in Spokane. Any 
lighting feeder can be thrown on either 
of the three legs of the Y-connected gener- 
ator, by means of the type “G” oil 
switches, and the load on the generators 
kept balanced. Type “C. R.” hand volt- 
age regulators are installed on the neu- 
tral or grounded side of each lighting 
feeder; the voltage being regulated with 
the aid of a voltmeter compensated for 
the line loss. 

The generator, transmission line and 
main city switches are motor-controlled 
and of the type “H?” variety. Those on 
the transmission line and city have auto- 
matic overload tripping devices. The 
city feeders have automatic oil circuit- 
breaker switches, hand-operated. 

The step-up transformers are 750 kilo- 
watts each and of the water-cooled type. 
They are connected in delta on the 4,000- 
volt side, and in Y on the high-tension 
side, the neutral connection being ground- 
ed at the power-house. The high-tension 
winding is for 34,700 volts, taps being 
brought out for 26,000 volts also, thus 
giving a choice of 60,000 or 45,000 volts 
line pressure. Two spare transformers are 
installed, and the switching arrange- 
ment is such that one of the spare oncs 
can be cut in to replace either of the 
three in use without shutting down. The 
second spare one can be connected on any 
phase by shutting down about one minute. 

Three banks of lightning arresters are 
installed on the line; one at Spokane, one 
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at the end of the line and one about twenty 
miles from the end of the line. 

The main line is ninety-eight miles 
long at the farthest substation and has 
three short branches at present. Low- 
tension current is transmitted about two 
miles farther up the cañon, making the 
total transmission just 100 miles. 

On leaving the power-house, the line 
goes through the city streets for three 
and one-half miles; the poles used being 
from forty to eighty-five feet long, in 
order to get above everything that might 
be interfered with. Wherever it crosses 
other ‘ines, grounded wires ure strung 
over them several feet below the trane- 
mission line. 

Leaving the city, the line follows a coun- 
ty road for about 24.5 miles, till it reaches 
the Coeur d’Alene Indian reservation. 
Across this, a distance of 24.8 miles, 
almost all in heavy timber, a private right 
of way was obtained and cleared of all 
trees and brush. All trees outside the 
right of way, liable in falling to reach 
the line, were also felled. At one point 
in this portion, the line crosses the St. 
Joseph river, where it empties into the 
Cœur d'Alene lake. The river runs close 
to a bluff on the west, while on the east 
side there is a marsh and the neck of an 
inlet. At high water several feet of water 
stand from bluff to bluff. To span this 
would require a span of 3,300 feet, so 
resort was had to setting the poles on a 
cluster of five piles. The centre one be- 
ing driven about six feet lower than the 
others, a socket was formed in which the 
}ole was firmly clamped with heavy iron 
bands. By this means the longest span 
was reduced to 474 feet across the river 
channel, the wires being far above the 
smoke-stacks of the steamers that navi- 
gate the river. No. 0 B. & S. hard- 
drawn copper wire was used here for fur- 
ther security, against a wire breaking. 
A row of single piles with a plank walk 
was placed across the marsh under the 
line, for patrolling purposes. Thus far 
this construction has proved most satis- 
factory. 

Leaving the reservation, the line fol- 
lows up the valley of the Cœur d’Alene 
river and the south fork of the same to 
the mining region. It is largely on pri- 
vate right of way, but follows county 
roads in part, and goes through a mix- 
ture of swamps and meadows—some- 
times several feet under water—timber- 
covered mountains, steep rocky mountain 
sides and around rocky cliffs. As far as 
possible it was considered best to avoid 
proximity to towns, railroad tracks, ete., 
where the youth with a 22-calibre rifle 
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likes to walk and practice shooting, for 
the insulators offer a tempting target to 
those of a mischievous nature. 

The poles of the present line are set 
thirty-five fect from the north or westerly 
side of the 100-foot right of way, leaving 
room for a duplicate line on the other 
side. 
The standard pole is thirty-five feet 
long, of winter-cut cedar, twelve inches 
at the ground line and eight inches at 
the top. They are set six feet in the 
ground. Special lengths are used in hol- 
lows at bottom of ravines, etc., to avoid 
making too great a change in the slope 
of the wires on any one insulator, also 
at railroad crossings and in villages. 

The wires are of No. 2 B. & S. medium 
hard-drawn copper, and are placed to form 
an equilateral triangle forty-two inches 
on a side. ‘The upper insulator is set on 
the top of the pole, the others at cither 
end of the cross-arm. A complete set of 
three partial transpositions is made in each 
section where the condition varies in par- 
alleling telegraph, telephone lines, etc.; 
otherwise in every mile. 

A private telephone line is run on the 
side of the poles below the power line 
and is transposed every few spans. The 
insulators used are of the double-petticoat 
type, thirteen-inch size, and are mounted 
on a metal pin. This pin is described by 
Mr. D. L. Huntington in the Transactions 
of the American Institute of Electrical 
Engineers for April, 1903, p. 453, and 
has given entire satisfaction to date. 

The substation buildings are of brick. 
The high-tension wires, entering near the 
top, go directly to knife-disconnecting 
switches, set on a gallery, thence to the 
transformers on the ground floor. One 
transformer of the three-phase type is 
used. ‘The secondaries pass from a trans- 
former to a switchboard, carrying oil cir- 
cuit-breakers, recording wattmeters and 
indicating instruments, thence to the cus- 
tomers’ circuits. The half-voltage taps 
shown on the diagram are for starting 
purposes only, for synchronous motors. 
There are eight of these substations, six 
of which have been in continuous use since 
starting. Besides the above, there is a 
substation recently built about eleven miles 
from Spokane, where power is taken from 
the transmission line and the voltage step- 
ped down to 23,000 to supply the lines 
of an interurban railway thirty-three miles 
long. The railway company uses the 
power through rotaries to supply the trol- 
ley with 600-volt direct current. 

Several miles of long-distance telephone 
line parallel the transmission line at a 
distance of about forty feet, and one of 
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the telephone company’s engineers was 
much worried, fearing trouble with the 
operation of these lines. ‘Three days after 
the transmission was in operation, he 
asked when the current would be turned 
on, as he wished to notice how much the 
change was. Upon learning that the cur- 
rent was on, he admitted he could not 
detect it in the operation of the telephones. 
There is very little sound on the private 
telephone line from induction unless one 
wire ‘becomes grounded, when it becomes 
almost impossible to understand a person 
at the other end. 

A rather peculiar loss of from one to 
six feet of head in the draft tubes is en- 
countered at ordinary height of the river. 
The centre of shaft is then about cighteen 
feet above tail-water. Not far above the 
intake to the power-house the river di- 
vides into several channels, and falls over 
numerous small dams and cascades (com- 
posing the “upper falls”) about sixty fect, 
reaching this level a few hundred fect 
above the intake. There being no quiet 
water whatever, considerable quantities of 
air seem to be taken into the flumes with 
the water, and no doubt are held there 
under pressure as the water flows down 
the flumes, to be instantly released upon 
passing through the wheels into the par- 
tial vacuum. This, no doubt, explains a 
part of the loss of head. 

Another peculiar phenomenon is noticed 
every time one of the 4,000-horse-power 
wheels is started, of which the writer has 
found no satisfactory explanation, and 
would be glad to hear one. The follow- 
ing characteristic observations were re- 
corded by him: the pressure at centre of 
shaft, according to gauge, being noted as 
twenty-four pounds and the vacuum in 
draft tubes being zero, the gate of the 
wheel was opened slowly. Full speed was 
reached in about one minute, the gate be- 
ing nine per cent opened. The vacuum 
was noted as rising rapidly. The speed 
remained steady for two or three min- 
utes and the vacuum increased to ten 
inches of mercury; suddenly the wheel 
slowed down twenty per cent, the vacuum 
continuing to rise to about thirteen inches 
of mercury, where it remained practically 
stationary. ‘The wheel continued to run 
at steady speed and twenty per cent low 
until the gate was further opened, it re- 
quiring sixteen per cent gate opening to 
bring the wheel back to speed. The press- 
ure gauge showed a loss not to exceed 
one-tenth of a pound, while the vacuum 
remained about the same. 

The power-house being ready before 
the line was completed, seventy-seven miles 


of line were first tested. All switches 
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were closed and the generators started 
slowly from rest. The speed was grad- 
ually increased, the connections having 
been made for 60,000 volts pressure. The 
pressure was brought up to 42,000 volts 
and then cut down slowly to zero without 
any indications of trouble. 

Next morning the machine was started 
again in the same manner, the voltage 
being raised to about 68,000 volts for a 
short time, and then lowered to about 
08,000 or 60,000 volts, and held there all 
day while the entire line was patrolled 
and found to be in good condition. Along 
the line a discharge could be heard at a 
large percentage of the insulators. With 
58,000 volts on the line, the amperes 
shown on the generator were 230 in each 
leg, while the wattmeter indicated twenty- 
five kilowatts per leg. This would show 
the charging current to be approximately 
fifteen amperes, while, after the step-up 
transformer loss was deducted, the re- 
maining energy lost in the line would not 
be over ten kilowatts per wire, or a total 
of less than thirty kilowatts. In this 
test only one set of lightning arresters 
was connected, they being at Spokane; 
cach division of the set was composed of 
twenty-four General Electric 2,000-volt, 
double-pole arresters connected in series, 
thus forming ninety-six spark-gaps from 
cach wire to ground. A steady stream of 
sparks could be noticed through the first 
few air-gaps. These became less frequent 
as the number of gaps crossed became 
greater, and before reaching half-way 
down the arresters the sparks were no 
longer visible. The leading current ex- 
erted such an exciting effect on the gen- 
erator that the exciter voltage had to be 
reduced to eighty-five volts and all the 
generator fields resistance cut in, giving 
an exciting current of about fifty amperes, 
whereas, with the generator half-loaded 
with non-inductive load, the exciter was 
run at 115 volts with the generator rheo- 
stat handle in about central position. 

After this test the line was shut down 
for four days, the transformers were con- 
nected to 45,000 volts line pressure, and 
the first substation, seventy-nine miles 
from Spokane, cut in. The voltage was 
brought up to 43,000 volts, and simulta- 
neous volt readings were taken by means 
of telephone, the voltage being very steady. 
The voltage indicated at the substation 
was a little over 44,000. The voltmeters 
were new, but were not compared; how- 
ever, the error should not have been two 
per cent. The ampere-meters in Spokane 
on the 4,000-volt side of the transformers 
indicated 120 amperes, giving about 10.5 
amperes for charging current at this volt- 
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age, there having been two more miles of 
line cut in and also an unloaded trans- 
former and bank of lightning arresters 
at the substation since the test at 58,000 
volts. 

During the first test the neutral wire 
was not grounded at the power-house, and 
the floating around of the neutral point 
was plainly noticed on the lightning ar- 
resters, the sets connected to the three 
wires showing considerable difference, 
sometimes one being most active and then 
another. Grounding the neutral wire 
stopped the greater part of this effect, 
although a slight varying difference still 
scemed to exist. 

As induction motors were started, the 
amperes supplied to the step-up trans- 
formers decreased until a minimum read- 
ing of about ninety-five amperes was 
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factor is usually reached with a load of 
1,450 kilowatts. The current in the line 
is then about 18.5 amperes per mile. Four 
300-horse-power induction motors, one 
240-horse-power synchronous motor, and 
several induction motors of smaller sizes, 
are in operation on the line. One of the 
300-horse-power induction motors is sup- 
plied from the substation at the end of 
the line, and is direct-connected to a hoist 
which is almost in constant use. During 
the first two months this haa to be run 
entirely unbalanced. The effect of this 
hoist upon the regulation of the line was 
at first very serious. The motor is a threc- 
phase General Electric, built for 514 revo- 
lutions per minute, 2,080 volts and sixty 
cycles. When the load on the line was 
light and this motor was started, it would 
throw. a heavy inductive current on the 
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reached. The kilowatts were not observed, 
owing to the generator furnishing current 
to the city as well at this time, and the 
proportion of the total supplied to each 
could not be accurately obtained. After 
this time, adding more load increased 
the current, accordingly the minimum 
current is about eight and one-third am- 
peres for seventy-nine miles of the line at 
43,000 volte. 

The work was rapidly pushed to com- 
pletion and the substations were put in 
operation, each substation being put into 
service as soon as the line reached it. The 
power was cut off only long enough to 
make connections to each piece of new 
line. Accordingly, no opportunity to test 
the charging current and the kilowatts of 
the complete line was had; for one could 
never be sure that all the load was off 
at the various substations. From two of 
these current is supplied for lighting pur- 
poses, the towns of Wardner and Kellogg 
being lighted from one. 

At the time of writing, unity power- 


line, increasing the power-factor instant- 
ly, leaving the generator much under-ex- 
cited, and causing the voltage to drop 
accordingly. To this had to be added a 
drop of about one or one and one-half 
per cent, due to drop in speed. The speed 
would be just about recovered when the 
load would come off again, restoring the 
power-factor and excitation to the gen- 
erator, while the speed would rise about 
as much as it fell on starting the motor, 
causing the voltage to go slightly above 
normal. Ordinarily, the voltage at 
Spokane would fall about ten or twelve 
per cent and rise two per cent from nor- 
mal, while extreme cases were nearly twice 
as bad. The voltage at the end of the 
line would in general vary about 1.6 times 
as much as it did at the power-house. This 
action continuing every two or three min- 
utes, needless to say, made the power un- 
satisfactory for lighting purposes, while 
the speed variation of the induction mo- 
tors was enough to bring forth severe com- 
plaint where they were used to run mill- 
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ing machinery requiring a very constant 
speed. Even the synchronous motor, judg- 
ing from the attendant’s account, would 
start to fall out of step, slip over a few 
poles, and again get in step, but causing 
much anxiety. After a day or two of this, 
a man was put in constant attendance on 
the generator rheostat, and the writer went 
to the end of the line to study conditions 
and see what could be done. He found 
that the motor as then handled took about 
275 kilovolt-amperes for the first point on 
the controller. The operator would then 
move the handle rapidly, bringing the kilo- 
volt-amperes up to 400 or 500, make the 
run and shut off quickly. The time of 
raising the car from the 300-foot level 
was twenty-five seconds, and from the 600- 
foot level was forty-five seconds. It was 
noted by comparing recording voltmeter 
charts that the attendant at the switch- 
board in Spokane could do little to keep 
the voltage from falling, but would bring 
it back very quickly. 

When the motor was cut out the voltage 
would rise nearly as much as it had drop- 
ped before. However, the general effect 
was much improved. It was found that 
the controlling rheostat of the motor 
was too small to stand regulating the 
speed of the motor for any considerable 
time, so, as a temporary makeshift, a re- 
sistance was made of iron wire and insert- 
ed in the circuit between the starting 
box and the rotor. This had the effect of 
cutting down the kilovolt-amperes taken 
at the first point to about 175, and the 
operator could then move the controller 
handle more slowly. The first instantane- 
ous drop in voltage was much reduced, 
and the attendant at the power-house had 
a chance to hold the voltage nearer nor- 
mal. With this condition the voltage 
would usually fall at the power-house 
about six or seven per cent and would 
rise nearly as much above normal. While 
this gave pretty poor lighting service, it 
did not seriously interfere with the motors. 
This arrangement, however, has the bad 
feature of running the motor at a slower 
speed and so doing only the work of a 
smaller motor. This is not serious while 
operating from shallow shafts, but would 
be unsatisfactory for deeper workings, 
which will be worked in the future. Ac- 
cordingly, the writer recommends for such 
requirements a rheostat large enough not 
to overheat when running with any part 
of it in use, the first point to give a cur- 
rent nearly as small as that taken by the 
motor with the rotor open-circuited. The 
second point would increase the current 
about thirty per cent, the next thirty 
more, the remaining ones to give more 
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gradual changes. The motor would not 
start until the third, or if heavily loaded, 
perhaps the fifth, point. The controller 
handle should also have a time relay de- 
vice, making it necessary to consume about 
three seconds between the first and sec- 
ond points, two between the second and 
third, and one for the next, also a smaller 
time limit for cutting out these pointe. 
An emergency switch should be provided, 
so that the operator could cut off the 
current instantly, if necessary. This would 
enable the power-house to care for the 
small changes and keep the voltage near 
its standard there, the line loss being the 
principal thing left to contend with. 

A large water rheostat was installed at 
Spokane and used in connection with the 
transmission line, and was found to be 
of use on light loads; but when the power- 
factor reached 100 per cent it did little 
good and could be cut out. It was hoped 
that a voltage regulator ordered would be 
installed in time to record the results 
herewith, but at time of writing the regu- 
lator had not arrived. 

A suggestion made, but not tried as 
yet, is to install a large synchronous mo- 
tor at the end of the line, with no load 
except its own exciter, and install one of 
these regulators to operate on the field of 
this motor. If the line voltage dropped, 
the regulator should strengthen the motor 
field and throw a leading current on the 
line. If the voltage rose, the field should 
be weakened to throw a lagging current 
on the line. The objection to using a 
motor installed for other purposes is that 
the motor would often be shut down, and 
would be largely out of the power com- 
pany’s control. 

It may be of interest to note that while 
the line has been in continuous operation 
for over seven months, the circuit-breaker 
has been tripped only eight times, except- 
ing when arrangement for a short shut- 
down has been made with all parties in- 
terested. Of these eight times, two were 
caused by accidental short-circuits on the 
line, made by the company’s workmen ; 
four were short-circuits on the secondaries 
of customers, and were severe enough to 
throw out the secondary breaker, the sub- 
station breaker and the power-house 
breaker al] at once; the other two were 
from unknown causes. The total time the 
power has been off because of these troub- 
les is thirty-two minutes. 

. - 

Exhibitors at the St. Louis Exposition 
will have to pay $10 per horse-power per 
month for power, the charge in each case 
to be based on the motor capacity installed 
by the exhibitor, and irrespective of the 
amount used. 
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A THREE-WIRE FIVE -HUNDRED-VOLT 
LIGHTING SYSTEM.! 


BY WALTER I. BARNES. 


“Those who know best what is required 
to meet all issues and to establish a busi- 
ness, including the complex factors and 
conditions assembled in undertakings for 
central station work, are those who have 
invested their money in it and are em- 
ployed daily in its management.” 

With slight changes in form this pre- 
cept might well be applied to any commer- 
cial or financial enterprise; as originally 
voiced, however, its particular and pe- 
culiar application was the central sta- 
tion for supply of electrical energy. The 
speaker of that occasion surely did not 
have in mind the details of any possible 
future development in the properties 
under his management, but he certainly 
dia realize that there were many issues 
to be met and that the complex factors 
and conditions were frequent, and his 
evident purpose was to rid the situation 
of its complexities and to establish a busi- 
ness on an efficient and well disciplined 
organization. ‘The date of this whole- 
some utterance was August 19, 1890, at 
a meeting of this association, the speaker 
being the then president of the associa- 
tion, Mr. Mareden J. Perry, who was then 
and is now the general manager of the 
Narragansett Electric Lighting Com- 
pany, Providence, R. I. 

At that time, other than for the com- 
panies operating under the Edison organi- 
zation, with perhaps a few exceptions, 
there was but one path to follow where 
multiple distribution of electrical energy 
was concerned, and that was the two-wire 
system, using either the direct or alter- 
nating current. 

The two-wire system, for obvious rea- 
sons was almost entirely neglected except 
for motor systems operated at 500 volts 
direct current, and the field was practic- 
ally given up to alternating-current dis- 
tribution. 

The manufacturers of electrical appara- 
tus fourteen or fifteen years ago were 
not unwilling to dispose of their product, 
and the salesman moet appreciated. if 
one may judge by results, was he who 
sold the greatest number of small gener- 
ators and diminutive transformers. In 
one case, at least, the argument was used 
by the representative of a well-known 
manufacturer that by using generators of 
low capacity and transformers or small 
units, the chances of a general interrup- 

1 Read before the National Electric Light Association 


at its twenty seventh convention, held at Boston, Mass., 
May %, 25, 26 and 27, 1904. 
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tion of service were materially. lessened, 
as one burnt-out generator or transformer 
would affect but a small part of the sys- 
tem. Whether or not the argument above 
noted was generally used, the result seems 
to have been accomplished, for it was not 
at all uncommon in the early part of the 
last decade to find alternating-current 
systems in large cities where the largest 
single transformer did not exceed three 
kilowatts capacity, and the fashion seemed 
to demand even smaller unite. 

The incandescent lamp of the times 
was on the borderland of voltage. Some 
of the manufacturers declared boldly for 
the 100-volt type, yet acknowledged the 
better efficiency of the fifty-volt stand- 
ard of preceding years. With two lamp 
voltages in the market, the central sta- 
tion manager alive to the situation de- 
manded traneformers that were equally 
well adapted for use with the lamps of 
either voltage, the result being the three- 
wire transformer, which made possible 
a considerable saving in copper when 
three-wire, fifty-volt, secondary mains 
were considered, or when used with two- 
wire mains at 100 volte. 

While the transformer engineer was 
devoting his energy to lessening the fixed 
losses and improving the regulation of 
the transformers, the lamp manufacturer 
was bending every effort to produce a 
lamp of better economy than heretofore, 
which would give a fair and reasonable 
life when subjected to the conditions of 
transformer regulation then existing. 
The result, although by no means perfect, 
was highly satisfactory in comparison 
with past records, so that in 1896 to 1898 
the 100-volt type was the equal, if not 
the superior, of the fifty-volt lamps of 
two years previous. With this fact well 
established, the natural enquiry of the 
interested middleman between manufac- 
turer and consumer was, if the 100 and 
110-volt lamp so soon supplanted the 
fifty and fifty-five-volt type, why may we 
not have 200-volt or even 220-volt, and 
possibly 250-volt lamps, and still further 
decrease the copper investment? 

In 1897 the commercial 220-volt incan- 
descent lamp was yet in the future; in 
1899 the 250-volt lamp was in increasing 
demand, and the first American instal- 
lation of any magnitude using the so- 
called high-voltage lamp was made under 
the engineering advice of Mr. Bion J. 
Arnold, in St. Louis, Mo., and is fully 
described in a preliminary paper at the 
Omaha meeting of the American Insti- 
tute of Electrical Engineers in June, 1898, 
although the system was not in commercial 
operation until some months later. Ow- 
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ing to certain legal obstructions it was 
inadvisable for the St. Louis system to 
be installed as a pure three-wire arrange- 
ment, and it was left for the Narragansett 
Electric Lighting Company to be first in 
the field using a direct-current, three- 
wire feeder-and-main system with ground- 
ed neutral. 

The original request of the general 
manager called for a report on a five- 
wire system using 125-volt lamps and a 
three-wire system using 250-volt lampe, 
and a joint report was presented by Mr. 
William C. Woodward, the electrical engi- 
neer of the Narragansett Electric Light- 
ing Company, and Mr. Bion J. Arnold, 
in May, 1899. 

The immediate decision of the manager 
was in favor of the three-wire system. 
With the 250-volt Jamp as a factor in the 
situation, the alternating-current trans- 
former was no longer a necessary part of 
the syetem, for, wherever a 500-volt, two- 
wire system could be operated to advan- 
tage, it was at once possible to modify 
the arrangement so as to allow of the use 
of a three-wire, 250-500-volt system. 

In 1899 the Narragansett Electric 
Lighting Company had a connected load 
of 9,000 kilowatts, of which 4,900 kilo- 
watte was in alternating-current multiple 
distribution, 2,700 kilowatts in direct- 
current, 500-volt motors, 400 kilowatts in 
series commercial are lamps, and 1,000 
kilowatte in series arc lamps on city con- 
tracts. ‘The electrical generating equip- 
ment consisted of three 500-kilowatt, 
alternating-current, aixty-cycle gener- 
ators; three 500-kilowatt, direct-current, 
5U0-volt generators; sixteen ‘lhomson- 
Houston series generators, fifty-light 
capacity each, and eighteen Fort Wayne 
series generators, 125-light capacity each. 

A city ordinance relating to overhead 
wires required that all overhead construc- 
tion of the Narraganset Electric Lighting 
Company within the close fire district of 
the city should be removed within three 
years from the of the act. This 
necessitated the removal of 600 poles and 
about 160 miles of wire in any event 
and as the company, for the benefit of 
the service, proposed to extend the dis- 
trict prescribed by the ordinance, the 
amount of territory was voluntarily in- 
creased about 100 per cent. 

In general, the proposed reconstruction 
provided for, first, the construction of a 
complete underground system; second, 
an installation of a storage battery ; third, 
the discontinuance of the alternating-cur- 
rent system in the close fire district and 
some adjacent territory; fourth, the dis- 
continuance the commercial series 
generators ; fifth, the removal of the poles 
and wires as required by the ordinance. 

The construction of the conduit system 
was begun in October, 1898, and con- 
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tinued until December, 1901, during 
which time forty-nine miles of streets 
were opened and 1,700,000 feet of ducts 
were laid. Of this amount about 1,000,- 
000 feet are single duct and 700,000 feet, 
multiple duct. There were built about 
850 manholes of an average size of six 
feet square and seven feet deep. The 
ducts that were used in the underground 
system were laid on a three-inch bed of 


concrete, which was spread on a spruce- 


board bottom; the side walls beyond the 
ducts were of concrete three inches thick 
and well rammed between the side board- 
ing and the ducts. Over the ducts was a 
three-inch layer of concrete, above which 
was placed a protective layer of creo- 
soted plank an inch and a half thick. 
After laying, the ducts were all rodded 
and cleaned, ready for drawing in of cable. 

Uwing to the peculiar location of the 
streets along the river front, the conduit 
system was often constructed below tide 
level, and it became necessary to water- 
proof the system of conduits and man- 
holes where the same were close to the 
water front. ‘This was accomplished by 
building twelve-inch side walis on the 
concrete bottom of the trench, and cover- 
ing the side walls and concrete with sev- 
eral layers of tar paper laid in hot asphalt. 
The waterproofing of the manholes was 
accomplished in a similar manner, and 
the results indicate that such a method 
is perfectly satisfactory. 

Into this system of ducts there was 
drawn about 2,000,000 feet of canle, vary- 
ing in size from No. 14 B. & S. gauge, 
used as potental wires, to cables having an 
area of 1,000,000 circular mils, used as 
tie lines between generating and battery 
stations. Rubber-covered cable only was 
used, the insulation being Okonite, vary- 
ing in thickness from five-thirty-seconds 
to nine-thirty-seconds of an inch, accord- 
ing to purpose for which it was intended. 
The five-thirty-seconds-inch insulation 
was used in the three-wire system. For 
the alternating-current, 2,200-volt sys- 
tem and in the constant-current, 6,050- 
volt system, the insulation was seven- 
thirty-seconde, and in the 11,000-volt 
transmission circuits the thickness of in- 
sulation was nine-thirty-seconds of an 
inch. It it worthy of note that in five 
years of continuous operation not a single 
fault has developed in the cable or con- 
duit system. ° 

In the direct-current system there waa 
used about 1,100,000 feet of cable. The 
main conductors have an area of 200,000 
and 300,000 circular mils, according to 
the district in which they are situated. 
The feeders vary in area from 200,000 
circular mils to 500,000 circular mils, ac- 
cording to length and load. 

There are thirty-three feeder points in 
the direct-current system, and the con- 
nected load at present is about 9,000 
kilowatts, of which 4,000 kilowatts con- 
sists of stationary motors varying in ca- 
pacity from 0.25 kilowatt to seventy-five 
kilowatts. The remainder of the load con- 
sists of 80,300 incandescent lamps and 
1,280 arc lamps. The incandescent lamps 
average 3.3 watts per candle-power, and 
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have a useful candle-hour area of not less 
than 4,000 hours, assuming the smash- 
ing point to be eighty per cent of the 
initial candle-power. 

It is quite interesting to recall that in 
1899 the average watts per candle varied 
from 3.8 to four watts, and at that time 
the candle-hour area did not exceed 2,900 
hours. 

The arc lamps in use at present are of 
the twin-carbon, enclosed type, and oper- 
ate in multiple on 250-volt circuits—that 
is, two arcs in a single inner globe—the 
‘current averaging 2.3 amperes, the energy 
per lamp averaging about 575 watts. Thia 
lamp has proved quite satisfactory, and is 
much to be preferred to the single-carbon 
lamp, in which the volts at the arc are 
about 160. 

For the purpose of producing the best 
possible regulation of the system and also 
to tide over the peak load, a storage bat- 
tery was installed at a substation about 
2,400 feet from the generating station, in 
a location which in time will be fairly in 
the centre of the distributing system. 

The battery consists of 296 cells of 
forty-three plates each, the eight-hour dis- 
charge rate being 840 amperes. 

The cells are mounted on an insulating 
system, which has served to annihilate the 
various troubles often found in battery in- 
sulation. A double tier of porcelain in- 
sulators is used; the first tier is mounted 
on four brick piers, which are capped with 
a hard-pressed tile thoroughly impregnated 
by boiling in paraftin; triple-petticoated 
porcelain insulators are then placed on the 
tile. Longitudinally with the cell and 
resting on the four insulators are placed 
two hard-pine sticks, four by four and 
three-quarters inches, well painted with 
an acid-proof paint. On each of these 
hard-pine sticks are placed three tiles 
boiled in paraffin, and resting on these 
tiles is a second tier of porcelain insula- 
tors, which, in turn, support the battery 
tanks. The distance from the floor to 
the bottom of the tank is 20.75 inches. 
The floor under each cell is pitched from 
a point under middle of cell to the aisle 
between the cells at an angle of about 
twenty degrees. This allows any surface 
water or dripping from tank to drain off 
rapidly. 

Frequent washings of the floor imme- 
diately under the tank and systematic 
cleaning of the insulators that may be con- 
veniently and safely reached have served 
to produce the best results in practice, 
the leakage to earth being entirely elimi- 
nated. 

The battery is seldom discharged in 
regular service to exceed the three-hour 
rate, and then only for a period of about 
an hour. The load on the system is so 
evenly balanced that seldom does the un- 
balanced condition exceed three per cent 
of the load appearing, and the neutral 
conductor is of ample capacity, even 
should the unbalancing greatly exceed the 
figure given. In order, however, that the 
battery may be always in balance as near 
as possible, a balancer generator is to be 
installed. 

While the conduit system and the stor- 
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age battery were being installed, active 
preparations were being made whereby ex- 
isting installations on the alternating-cur- 
rent, two-wire system might be readily 
transferred to the direct-current, three- 
wire system. 

As the 250-500-volt, three-wire system 
that it was proposed to install was a 
radical departure from all standards then 
existing, every precaution was taken to 
obtain the best and safest results. It was 
decided to rewire most of the older in- 
stallations, and although in many in- 
stances the wiring in customers’ premises 
called for but slight modification, yet there 
were other cases where the entire wiring 
equipment was replaced. 

Certain types of fittings were adopted 
as standards, so that the installations 
might be uniform throughout the entire 
territory. The Edison type of fibre-lined 
socket with a mica dise under centre con- 
tact was adopted as a standard socket. 
Enclosed fuses of plug and cartridge type 
were used to replace open-link forms of 
by-gone days. Modern switches took the 
place of older patterns, and iron or steel 
pipe was generally used to replace the 
wooden moulding of previous years. 

There was naturally found a great sav- 
ing in the amount of copper used in the 
new system, which was of great benefit 
to the consumer. In rewiring some old 
installations it was not unusual to find 
out two or perhaps three No. 0000 wires 
in each side of the mains, run in a heavy 
moulding from transformer to centre of 
distribution, the installation having been 
made in the old days of 4.5-watt, fifty- 
volt lamps. These conditions were in 
marked contrast to the small iron pipe 
run from manhole to centre of distribu- 
tion, and the three No. 10 wires that 
were drawn into same and supplied an 
equal amount of energy as in the case just 
mentioned. 

Aside from the very material view of the 
investment saving under the new arrange- 
ment, there is the esthetic viewpoint, 
which is much better satisfied in the im- 
proved construction made possible by the 
feature of the present system, which tend 
to, and do, produce a neater, safer and 
more cciipact installation. 

The several sections of the city that 
were included in the changes were served 
with about 50,000 incandescent lamps, 
1,000 arc lamps and 2,000 kilowatts in 
stationary motors, and these installations 
were reconstructed to comply with the re- 
quirements of the new system; the change 
from aerial to underground supply, and 
from alternating-current to direct-current 
service, was made without any interference 
with the customer. 

The commercial series are lamps be- 
ing replaced by multiple are lamps of the 
new type, the series generators were re- 
leased from service at the central station. 

The are lamp situation was at first 
rather perplexing, as none of the larger 
manufacturers was inclined to provide 
such a lamp as was demanded. A _ local 
manufacturer finally produced a lamp that 
was the forerunner of those which are 
now generally used. 
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All motors of the direct-current type 
are connected to the outside or 500-volt 
wires, and although these motors operate 
devices that are subject to wide and sud- 
den changes in load, yet the lighting serv- 
ice is in no way affected by such disturb- 
ances of load condition. 

In a central station already operating 
a two-wire, 500-volt motor system, the 
addition of a third wire is all that is nec- 
essary to obtain an efficient and a flexible 
wiring system for lighting purposes. The 
fact, too, that the same generating appa- 
ratus may be used for both motor and 
lighting service is no small factor in the 
situation, the natural motor load being 
a day load, while the lighting load, gen- 
erally extending well into the night, serves 
to produce a very satisfactory load curve, 
particularly 1f a properly proportioned 
storage battery forms part of the equip- 
ment, 

The direct-current load curve of the 
Narragansett Electric Lighting Company 
is of such a character that during seven- 
teen hours out of the twenty-four a 2,000- 
kilowatt unit could be operated under ad- 
vantageous conditions. 

Owing to the hurried preparation of 
this paper, the several subjects have not 
been treated in as connected an order as 
the anthor had originally intended, but 
before closing a reference may well be 
made to the personal and property hazard 
incident to a three-wire, 500-volt system. 

The management of the Narragansett 
Electric Lighting Company, realizing that 
the public was to be given every con- 
sideration in the matter of protection, 
laid the plan of the proposed system be- 
fore recognized authorities on fire hazards, 
and received their approval for the under- 
taking of the work. 

The personal risk was also fully dis- 
cussed, and it was determined that there 
was no objection to the installation of a 
system such as described in the foregoing 
article when accident to person was con- 
sidered. An additional and convincing 
endorsement of the above is found in the 
fact that during five years of operation 
there has not been a single fire loss or 
personal injury for which this system was 
responsible. 

The author personally favors the gen- 
eral use of neutral connection, which is 
continuous from source of supply to point 
of use, and is thoroughly grounded at 
every possible point inside the customers’ 
premises, and certainly in the network of 
mains and feeders in the streets. The 
use of single-pole switches on the posi- 
tive and negative sides of the system is 
a sufficient means of opening any branch 
circuit. A typical installation embodying 
the ideas just noted is found in the wiring 
system in the Union ‘Trust Company 
building at Providence. In this building 
the neutral consists of a continuous cop- 
per conductor from street mains to top 
floor of building, the structure being 
twelve stories high. At each floor there 
is a centre of distribution for that floor, 
these centres being in turn supplied by 
one of the four-feeder circuits from main 
distributing board in basement—each 
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feeder circuit supplying three floors. All 
tap circuits are single-wire, the pipe sys- 
tem and frame of building being used as 
a neutral conductor. The ends of the 
pipe system at centres of distribution are 
bonded together and to the common cop- 
per neutral riser. Single-pole switches 
and cartridge fuses are used in the branch 
circuits. 

In connection with this installation it 
may be noted that the space required for 
the positive and negative feeders in the 
wire shaft is only three by nine inches, 
each feeder being installed in an iron 
pipe. ‘This space, compared with what 
would be required if a 110-volt system 
was used, would give some idea of the 
practical economy in operating at the 
higher voltage. 

The installation just cited is but one 
instance of the use of the intentionally 
grounded neutral—the whole system being 
planned on similar lines, and in some 
instances, where found advisable, bare cop- 
per is used in the neutral branches. 

All previous references in this paper 
have applied to the direct-current system, 
but the Narragansett Electric Lighting 
Company has proved to its satisfaction 
that the same general methods may as well 
be used on alternating-current systems. 
The direct-current system having been 
well established on the lines indicated in 
this paper, changes are now in progress 
which in a few months will place all al- 
ternating-current service on a three-wire 
system of 250-500-volt secondary mains 
with grounded neutral. Several sections 
of the city outside the direct-current dis- 
trict have already been remodeled with 
results that confirm the calculations. When 
the changes shall have been firmly ac- 
complished the entire incandescent lamp 
business of the company, amounting to 
about 185,000 lamps on a sixteen-candle- 
power basis, will be operated at 250 volts, 
and all motors, both direct-current and 
alternating-current, will be of standard 
500-volt types. 

There will, without doubt, be many re- 
finements in the details of the system as 
the work progresses, but, generally speak- 
ing, the statement of 1890 has been ful- 
filled, as apparently the present system 
is what is required to meet all issues, in- 
cluding the complex factors and condi- 
tions of central station work. 


A Damping Device. 

A new device for damping oscillations 
has been devised by MM. Favé and Car- 
pentier, which consists of an arrangement 
of very thin glass fibres fixed radially and 
fastened to the oscillating needle. The 
centre of this system is in the axis of 
oscillation, and the fibres lie in a horizon- 
tal plane. The nature of the surface of 
these fibres is apparently of amall con- 
sequence, since other material than glase- 
hair, for inetanca—may be used. To 
obtain a strong damping effect, a large 
number of these fibres is necessary, but 
it is essential that they be kept some dis- 
tance apart, as otherwise the hair is caught 
in the bunch of fibres and carried around 
with it. 
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DATA AND TESTS ON A 10,000-CYCLE- 
PER-SECOND ALTERNATOR. '! 


BY B. G. LAMME. 


In the early part of 1902, M. Leblanc, 
the eminent French engineer, was in this 
country, and spent considerable time at 
the Westinghouse Electric and Manufac- 
turing Company’s works at East Pitts- 
burg. M. Leblanc was very much inter- 
ested in certain special telephone work, 
and in connection with such work he de- 
sired for experimentation a current of high 
frequency. He took up with the writer 
the question of building a successful al- 
ternator for generating current at fre- 
quencies between 5,000 and 10,000 cycles 
per second. He was informed that the 
machine would necessarily be of very spe- 
cial construction, but that it was not an 
impossible machine. Later he took up the 
matter with Mr. Westinghouse, who, upon 
receiving satisfactory assurance that such 
a machine was possible, advised that the 
generator be built. A preliminary de- 
scription of the general design was given 
M. Leblanc before he returned to Paris. 
He was somewhat surprised at certain 
of the features proposed, especially at the 
fact that an iron-cored armature was con- 
sidered feasible for a frequency of 10,000 
cycles per second. 

The machine was designed and built on 
practically the lines of the preliminary 
description furnished M. Leblanc. The 
frequency being so abnormal, the writer 
believes that many features in the ma- 
chine, with the results obtained, will be 
of scientific interest, and therefore the 
data of the machine and the tests ob- 
tained are presented herewith. | 

The starting point in this machine was 
the sheet steel to be used in the armature. 
No direct data were at hand showing 
losses in sheet steel at such high fre- 
quencies, nor was there at hand any suit- 
able apparatus for determining such losses. 
As preliminary data, tests at frequencies 
up to about 140 cycles per second were 
used, and results plotted in the form of 
curves; these results were plotted for dif- 
ferent thicknesses of sheet steel. Also, tests 
were obtained showing the relative losses 
due to eddy currents and hysteresis, and 
these were plotted, taking into account 
the thickness of the sheets. These data 
were not consistent throughout; but the 
general shape of the curves was indi- 
cated, and in this way the probable loss 
at the frequency of 10,000 cycles per sec- 
ond was estimated for the thinnest sheet 
steel which could be obtained. The steel 


of the Ameri- 


3 A paper presented at the 187th meeti 
itu ew York, May 


can Institute of Electrical Engineers, 
17-18, 1904. 
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finally obtained for this machine was in 
the form of a ribbon about two inches 
wide, and about 0.003 inch thick, which 
was very much thinner than any steel 
used in commercial dynamos or trans- 


formers which varies from 0.125 to 0.0280 


Fic. 1.—SHOWING GENERAL CONSTRUCTION 
OF ARMATURE. 

inch. Therefore the machine had to be 
designed with the intention of using this 
narrow ribbon of steel for the armature 
segments. 

A second consideration of great impor- 
tance in the construction of such a ma- 


Fia. 3.—SHOWING DESIGN OF LAMINATIONS. 


chine is the number of poles permissible 
for good mechanical construction. For 
instance, at 3,000 revolutions—which was 
adopted as normal speed—the number of 
poles required is 400 for 10,000 cycles per 
second. The frequency, expressed in terms 


Fra. 3.—SHOWING SLOT IN ARMATURE RING. 

Fic. 4.—MANNER OF CONNECTING THE WIND- 
ING. 

Fie. 5. — SHOWING THE SLOTTING ON 
PERIPHERY OF THE RING. 

Fie. 6.—SHOWIXG THE GENERAL DIMENSIONS 
OF A POLE. 


THE 


of alternations per minute, multiplied by 
the pole-pitch in inches, gives the peri- 
pheral speed in inches. At 1,200,000 al- 
ternations per minute (or 10,000 cycles 
per second) and a pole-pitch of 0.25 inch, 
for example, the peripheral speed of the 
field will be 25,000 feet per minute. It 


839 


was therefore evident that either a pole 
construction should be adopted which 
would stand this high peripheral speed, 
or the pole-pitch should tbe less than 0.25 
inch. It was finally decided than an in» 
ductor type of alternator would be the 
most convenient construction for this high 
frequency; with the inductor type alter- 
nate poles could be omitted, thus allow- 
ing 200-pole projections instead of 400. 
The field winding could also be made 
stationary instead of rotating, which is 
important for such a high speed. This 
construction required a somewhat larger 
machine for a given output than if the 
usual rotating type of machine were adopt- 
ed; but in a machine of this type, where 
everything was special, the weight of ma- 
terial was of comparatively little impor- 
tance, and no attempts were made to cut 
the weight or cost of the machine down 
to the lowest possible limits. 

The following covers a general descrip- 
tion of the electrical and magnetic feat- 
ures of the machine: 

Armature—The armature was built up 
in two laminated rings dovetailed into a 
cast-iron yoke, as indicated in Fig. 1. The 
laminations were made in the form of seg- 
ments dovetailed to the cast-iron yoke 
(Fig. 2). Special care was taken that the 
laminations made good contact with the 
cast-iron yoke, as the magnetic circuit is 
completed through the yoke. 

The armature sheet steel consisted of 
plates of 0.003 inch thickness. The sheet- 
steel was not annealed after being re- 
ceived from the manufacturer; it was so 
thin that to attempt annealing was con- 
sidered inadvisable. To avoid eddy cur- 
rents between plates each segment was 
coated with a thin paint of good insu- 
lating quality. This painting was a feat- 
ure requiring considerable care and in- 
vestigation, as it was necessary to obtain 
a paint or varnish which was very thin, 
and which would adhere properly to the — 
unannealed laminations. These lamina- 
tions had a bright polished appearance 
quite different from that of ordinary steel, 
They were ao thin that the ordinary paint 
or varnish used on sheet steel made a 
relatively thick coating, possibly almost as ` 
thick as the plates themselves. A very 
thin varnish was finally obtained which 
gave a much thinner coating than the 
plate itself, so that a relatively small part 
of the armature space was taken up by 
the insulation between plates. 

Each armature ring or crown has 400 
slots. Each slot is circular and 0.0625 
inch diameter (Fig. 3). There is 0.03125 
inch opening at the top of the slot into 
the air-gap, and the thickness of the over- 
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hanging tip at the thinnest point is 
0.03125 inch. 

The armature winding consists of No. 
22 wire, B. & S. gauge, and there is one 
wire per slot. The entire winding is con- 
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SHOWING 


nected in series (Fig. 4). The measured 
resistance of the winding is 1.84 ohms 
at twenty-five degrees centigrade. 

After the sheet steel was built up in 
the frame, it was ground out carefully. 
The laminations were then removed, all 
burred edges taken off and the lamina- 
tions again built up in the frame. The 
object of this was to remove all chances 
of eddy currents between the plates due 
to any filing or grinding. ‘The finished 
bore of the armature is 25.0625 inches. 

Field or Inductor—This was made of 
a forged-steel disc twenty-five inches in 
diameter turned into the proper shape, and 
the poles were formed on the outside by 
slotting the periphery of the ring. The 
general construction is indicated in Figs. 
1 and 5. The poles were 0.125 inch wide 
and about 0.75 inch long radially and were 
round at the pole-face. Fig. 6 shows the 
general dimensions of a pole. 

The field winding consisted of No. 21 
wire, B. & S. gauge. There were 600 
turns total arranged in thirty layers of 
- twenty turns per layer. The field coil 
after being wound was attached to a light 
brass supporting ring. ‘The general ar- 
rangement of the field or inductor, arma- 
ture yoke and bearings is as indicated in 
Fig. 1. The measured resistance of the 
field winding is 53.8 ohms at twenty-five 
degrees centigrade. 

Tests—The machine was designed pri- 
marily for only a small output, but was 
operated on temporary test up to two kilo- 
watts. A series of curves was taken at 
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500, 1,000, 1,500, 2,000, 2,500 and 3,000 
revolutions giving frequencies from 1,677 
to 10,000 per second. At each of the above 
speeds, saturation curves, iron losses and 
short-circuit tests were made. Friction 
and windage were also measured at each 
speed. 

On account of the high frequency, the 
machine was worked at a very low induc- 
tion; consequently there is an extremely 
wide range in pressure, the normal op- 
erating pressure being taken at approxi- 
mately 150 volts. 

On curve sheet No. 1, the saturation 
curves for the various speeds are given. 
These curves check fairly well, the press- 
ure being practically proportional to the 
speed with a given field charge. This is 
to be expected at the lower speeds, but 
it was considered possible that at 3,000 
revolutions the air-gap might be slightly 
lessened, due to the expansion of the rotor 
under centrifugal action; and it was also 
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thought that eddy-current loss due to the 


high frequency might affect the distribu- 


tion of magnetism at the armature face; 
but the armature iron losses were com- 
paratively small, and there appeared to 
be no such effect. Also there appears to 
be no effect due to expansion et high speed. 
The air-gap specified for this machine is 
0.03125 inch on each side or 0.0625 inch 
total gap. A very small variation in the 
diameter of the inductor or the bore of 
the armature would make a relatively 
large per cent in the effective air-gap. 
Therefore no reliable calculations can be 
made on the saturation curves of this ma- 
chine based upon the specified air-gap. 
Curve sheet No. 2 shows the iron losses 
at various speeds from 500 to 3,000 revo- 
lutions per minute—1,667 to 10,000 
cycles per second. These losses are plot- 
ted in terms of watts for a given exciting 
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current. ‘These curves show a rather un- 
expected condition as regards the losses. 
According to the original data showing 
the relative loss due to eddy currents and 
hysteresis, the eddy-current loss even with 
these thin plates should have ‘been much 
higher than the hysteresis loss, but these 
iron-loss curves show losses with a given 
field charge almost proportional to the 
frequency, which is the ratio that the 
hysteresis loss alone should show. As the 
eddy-current loss varies as the square of 
the frequency, the writer expected this to 
be a large element in the total iron loss, 
especially at the higher inductions. The 
six curves shown on this test-sheet are 
fairly consistent with each other, but it 
should be remembered that in making 
measurements of such abnormal apparatus 
little discrepancies in the curves could 
easily creep in. For instance, in the satu- 
ration curve a series of experiments were 
first made to find whether usual types of 
voltmeters were satisfactory, and a num- 
ber of different methods for checking these 
readings were used. In determining the 
iron losses in curve sheet No. 2, the ma- 
chine was driven by a small motor and 
the losses measured with different field 
charges. Under most conditions of test 
the iron loss was a small element of the 
total loss, and therefore slight variations 
in the friction loss would apparently show 
large variations in the iron losses. Also 
the flywheel capacity of the rotating part 
of the alternator was comparatively high. 

Therefore, if there are any variations in 

the circuits supplying the driving motor, 

there would tend to be considerable fluc- 
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tuation in the power supplied. Consider- 

ing all the conditions of test, the curves 

appear to be remarkably consistent. 
Curve sheet No. 3 shows the short-cir- 
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cuit curves at speeds of 1,000, 2,000 and 
3,000 revolutions per minute, or frequen- 
cies of 3,333, 6,667 and 10,000 cycles per 
second, respectively. It should be noted 
that at a given frequency the short-circuit 
current is proportional to the field current 
over the entire range measured, but that 
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SHOWING THE MEASURED WINDAGE AND FRIC- 
TION Losses PLOTTED AT SPEEDS FROM 500 
TO 3,000 REVOLUTIONS PER MINUTE. 

the short-circuit current is not the same 
for the same field current at the various 
frequencies. According to these curves 
the current on short-circuit increases some- 
what with the given field charge as the 
frequency is increased. 

Curve sheet No. 4 shows the measured 
windage and friction losses plotted at 
speeds from 500 to 3,000 revolutions per 
minute. This curve indicates clearly that 
the windage is the principal friction loss 
at the higher speeds. The writer had add- 
ed two curves, one showing the estimated 
bearing friction loss, and the other the 
estimated windage, based upon the as- 
sumption that the bearing friction varies 
directly as the revolutions and the wind- 
age loss with the third power of the revo- 
lutions. The small circles lying close to 
the measured loss curve show the sum of 
these estimated losses, and the agreement 
with the measured loss is fairly close over 
the entire range. 

Curve sheet No. 5 shows regulation tests 
made at 150 volts. The power-factor of 
the load on this test was not determined, 
as it was extremely difficult to make ac- 
curate measurements. The load consist- 
ed of incandescent lamps and the wiring 
from the machine to the lamps was non- 
inductive for the usual frequencies; but 
at the abnormal frequency of 10,000 
cycles per second it is more difficult to 
obtain a true non-inductive load with or- 
dinary apparatus. The tested regulation 
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indicates that the load was practically 
non-inductive. 

In first undertaking tests on this ma- 
chine there was considerable difficulty in 
measuring the pressures. It was found 
that at a frequency of 10,000 cycles per 
second the Weston voltmeter did not work 
satisfactorily. Practically the same de- 
flection was obtained on the high and low 
scales of a 60 to 120-volt Weston alter- 
nating-current direct-current voltmeter 
with the same pressure. 

Very good results were obtained by the 
use of a form of static voltmeter devised 
by Mr. Miles Walker. This voltmeter is 
of the same form as the static wattmeter 
described by Mr. Walker before the Ameri- 
can Institute of Electrical Engineers, 
May, 1902.1 Tests were also made with 
the Cardew hot-wire voltmeter with the 
high frequencies, and the results checked 
very satisfactorily with the static volt- 
meter. 

For measuring the current a current 
dynamometer was used which had wood 
upright supports and a celluloid dial. The 
only metal parts outside of the copper 
coils were brass screws. It was found 
that the current dynamometer is not af- 
fected by frequency, unless there are ad- 
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jacent metal parts in which eddy currents 
can be generated which react upon the 
moving element. The dynamometer used 
had but a few turns in order to reduce 
the pressure drop across it. This dy- 
namometer was checked very carefully at 
different frequencies and apparently gave 
similar results for any frequency between 
25 and 10,000 cycles. 

Several temperature tests were made on 
this machine. The heaviest load on any 
test was 13.3 amperes at 150 volts, or 
two-kilowatt output. This test was of 
two hours’ duration, and at the end the 
armature iron showed a rise of sixteea 
degrees centigrade; the armature copper 


1 Transactions of the American Institute of Electrical 
Engineers, vol. xix, p. 1,035. 


841 


twenty-one degrees centigrade by resist- 
ance, and the field copper 17.3 degrees 
centigrade. Air temperature nineteen de- 
grees centigrade. The machine showed a 
relatively small increase in temperature 
at this load over the temperature rise 
with one-third this load. This was pron- 
ablv due to the fact that the windage loss 
was so much higher than the other losses 
of the machine that the temperature was 
but little affected by the small additional 
loss with increase in load. 

Attempts were made to utilize the cur- 
rent from this machine for various experi- 
ments, but difficulty was at once found 
in transforming it. At this high fre- 
quency no suitable iron-cored transformer 
was available. Transformers with open 
magnetic circuits were tried and operated 
better than those with iron cores, but 
were still rather unsatisfactory. It was 
decided that nothing could be done in 
this line without ‘building special trans- 
formers. 

Among the few experiments made was 
that of forming an are with current at 
this high frequency. This are appeared 
to be like an ordinary arc so far as the 
light was concerned, but had a very high- 
pitched note corresponding to the high 
frequency. This note was very distressing 
to the ears. 

This machine is in reality of the nature 
of a piece of laboratory apparatus; and 
at present it has no commercial value. 
It wads designed primarily for scientific 
investigation, and appears to be a very 
good machine for that purpose. 

—— ald 
An Automatic Gas Pump. 

At a meeting of the Physical Society 
of London, Mr. C. E. S. Phillipe ex- 
hibited and explained an automatic gas 
pump for exhausting Ræntgen-rays and 
other tubes. This pump has been devised 
with a view to providing a comparatively 
portable machine, suitable for special 
laboratory work, or for researches re 
quiring prolonged pumping. It consists 
of three distinct parts: a small motor- 
driven mechanical pump, a four-way con- 
trol valve and a modified Toepler appara- 
tus, by which the final vacuum is ob- 
tained. The glasswork is easily removed 
for cleaning and repairs. The height of 
the complete apparatus is eighteen inches. 
Experiments showed that it is fairly 
rapid in its action. A Ræntgen-ray bulb 
of 200 cubic centimetres capacity was ex- 
hausted in half an hour. 


Massachusetts Institute of Tech- 

nology. 

The Massachusetts Institute of Tech- 
nology, Boston, Mass., has issued a bul- 
letin describing the courses offered in min- 
ing engineering and metallurgy. The 
institue is well equipped for giving in- 
struction in these branches, the bulletin 
can be had by addressing the secretary, 
Mr. Harry W. Tyler, 491 Boylston street, 
Boston, Mass. 
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The New Signaling System at the Consolidated Exchange, 


New York City. 


A Lamp Annunciator System Does Away with the Annunciator Drops. 


HE Consolidated Exchange, New 
York city, has adopted a new plan 
of signaling, which supersedes the 

long-established drop annunciator system. 
For a long time in New York city, if a 
broker who happened to be on the floor 
was wanted at the telephone or at one 
of the entrances to the building, it was 


the Kinsman Electric and Railway Sup- 
ply Company, New York city, was called 
upon to devise a new signaling system, 
and he conceived the idea of perfecting 
one which would be absolutely noiselese 
and would have such simple characteris- 
tics as would render maintenance charges 
very slight. 
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red lamp, announcing a call for the New 
street entrance, and a lavendar lamp, 
which announces a telephone call. There 
is a switchboard located immediately be- 
hind the signal board; upon which are 
placed 414 switches. The attendants at 
each of the entrances are connected by 
telephones with the operator at thia switch- 
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necessary to have a boy go about on the 
fioor calling his name until he could be 
found, and the message delivered to him. 
An improvement over this method was ef- 
fected when an arrangement was adopted 
exposing a shutter upon which a specified 
number appeared, directing the attention 
of the broker to the call. This method, 
however, has proved costly in maintenance, 
and also was productive of considerable 
noise when the drops were worked. 

Mr. Frank E. Kinsman, treasurer of 


STOCK QUOTATION BOARD. 


The accompanying illustration shows 
the method in which the signal boxes have 
been installed. Upon an angle-iron frame- 
work there have been placed 414 eight- 
inch square sheet-iron boxes. Within these 
boxes, mounted upon porcelain pedestals 
which are screwed with an asbestos washer 
to the bottom of the box, are three eight- 
candle-power 118-volt lamps. Each of 
these lamps has a distinctive color. There 
is a green lamp, which announces a call 
for a broker at the Broadway entrance; a 


board. When a broker is called for, his 
number is communicated to the switch- 
board attendant, who flashes the signal 
necessary. If a broker is wanted at the 
telephone, the attendant is called by the 
ringing of the bell, and, upon investiga- 
tion, finds the proper instrument and gives 
the signal with a push-button switch. The 
broker answers the call, and, when 
through, destroys the signal by throwing 
off the switch above the telephone instru- 
ment. 
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The front of the box is a ground-glass 
square, and the letters are about six inches 
high, each stroke being about half an inch 
wide. 

The wiring arrangement has been work- 
ed up with a great degree of ingenuity, 
and is very creditable to Mr. W. T. Haines, 
who did this part of the work for Mr. 
Kinsman. An Edison three-wire service 
is used, and it is imperative that the cir- 
cuits be perfectly balanced. From the 
main terminals, which are at 118 volts, 
with a rated load of 300 amperes, the cur- 
rent is reduced by multiple connections 
through seventy-five-ampere fuses, making 
two 150-ampere three-wire circuits. From 
this point cross-connections are made 
through Edison cap fuses onto a distribut- 
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of seven boxes, or twenty-one lighte. There 
are sixty-nine boxes in each of six rows. 
In order to get in seven boxes, or twenty- 
one lights, in a combination, the first box 
on the second row is wired, and this is 
jumped across to the six in the first row. 
In turn, the first and second boxes in the 
third row are wired and jumped across 
to the five boxes in the second row. The 
first, second and third boxes in the fourth 
row are wired and jumped across to the 
remaining four boxes in the third row, 
and so on throughout the board. 
Everything has been done in the most 
substantial manner. The wiring has been 
bunched into cables which are securely 
fastened to rigid supports. Every con- 
nection has been soldered and taped, and 
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for the corresponding power are desig- 
nated as “true power” and “fictive power.” 
He further suggests that the second be 
used as the practical unit of time. As a 
consequence of this, the joule becomes the 
practical unit of energy, thus avoiding 
the confusion which at present often 
arises between the term for power, “kilo- 
watt,” and for energy, “kilowatt-hour.” 
The megajoule forms a good practical 
unit. M. Boucherot thought the most 
correct expressions for the two components 
of current were “the current in phase” 
and “the current in quadrature”; but as 
these expressions are not applicable to the 
power components, he uses the qualifica- 
tion “magnetizing current and power” 
and “active current and power.” M. Tri- 
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THE BACK OF THE LAMP SIGNAL BOARD AT THE CONSOLIDATED EXCHANGE, New YoRrx City, SHOWING WIRING SCHEME, AND 


ing fuse-board, so that the current is re- 
duced to five amperes. The neutral cur- 
rent is led from the fuse-board, and di- 
vides itself equally across each half of 
the main switchboard, one-half controlling 
the green lights, and the other half con- 
trolling the red lighte. The negative and 
positive circuits are equally divided across 
the signal board. The neutral current is 
carried to each telephone signal, the same 
as to the switchboard, with the exception 
that, instead of a bus-bar controlling 
twenty switches, the neutral wire itself is 
used as a bus. As there are three lights 
in a box, each circuit combination consists 
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apparently there is no opportunity for ac- 
cident. The system is working perfectly 
and giving great satisfaction to the mem- 
bers of the exchange. 
<> 
Electrical Nomenclature. 

At a recent meeting of the Socété In- 
ternationale des Électriciens, a discussion 
took place on electrical nomenclature. M. 
Lauriol was opposed to the expression 
“imaginary current,” which had been 
given to one of the components of an al- 
ternating current. He preferred the terms 
“active current” and “inactive current” 
for these two components. The two terms 


pier suggests the terms “supplementary 
current” for that which is incorrectly 
called “wattless,” and “proportional cur- 
rent” for the other component which is 
proportional to the electromotive force. 
M. Arnoux prefers the expression “phase 
current and quadrature current.” M. 
Janet thought that the terms “quadrature 
current” and “phase current” had some 
advantage, in that they held before the 
mind the idea of the phase relations of 
the circuit. M. Hospitalier suggesta the 
terms “active current” and “reactive cur- 
rent” (“not imactive”).—La Revue Elec- 
trique (Parts), April 30. 
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Fort Wayne Series Alternating Sys- 
tem of Street Arc Lighting. 

This system, in common with other 
alternating series arc lighting systems, 
consists of a combination of a constant- 
current regulator and a number of arc 
lamps connected in series. The Fort 
Wayne system includes the use of a 
“Wood” regulator, which is mechanically 
different from any others on the market, 
and form C “Wood” are lamps specially 
designed for this service. 

The automatic regulator consists of a 
luJ-shaped laminated iron core and 4 
reactance coil surrounding the centre leg 
of the iron core. The coil and core are 
hung on levers supported on knife edges 
in such manner that the coil and core 
counterbalance each other, and are both 
movable. 

Through the lever system the coil 
forms a counterbalance to the heavy core 
and the levers are so arranged that of the 
total travel the coil moves over the greater 
portion of the distance. It is required to 
lift the core only through a short distance. 

The regulator coil is connected in series 
with the are lamp circuit to which it 
furnishes a constant current suitable for 
the arc lamps on the line. The regulation 
ig automatic. 

Any change in the resistance of the arc 
lamp circuit tends to produce a corre- 
sponding change in the current in the cir- 
cuit, since the line voltage remains con- 
stant. But any change in the current 
changes the relative position of the core 
and coil, an increasing current bringing 
them closer together, a decreasing cur- 
rent allowing them to move further apart. 

As the core enters the coil when they 
approach each other, due to an increase in 
current, the additional reactance caused 
by the magnetic condition thus created 
serves to counteract the decreasing resist- 
ance of the line and secures such an im- 
pedance that the current remains con- 
stant. 

Any decrease in the load tends to in- 
crease the current and draws the coil 
and core together, thus increasing im- 
pedance in the circuit; while any in- 
crease in the load tends to decrease the 
current and allows the core and coil to 
separate, thus decreasing impedance in 
the circuit. The result is that the cur- 
rent ie maintained at its normal value 


automatically. So perfect is the mechan- 
ical construction and electrical proportions 
of the regulator that the load may be re- 
duced gradually from full load to no 
load until the regulator is directly acrose 
the line in short-circuit without causing 
any marked change in the current. The 
load may also be changed from full load 
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to short-circuit, with but momentary cur- 
rent variation. This ensures perfect pro- 
tection to the system against short-cir- 
cuits due to failure of insulation of the 
outside lighting circuit. 

When this regulator is intended for 
use on a small system of twenty-five lights 
or less the lighting system may be con- 
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nected directly to the machine circuit 
without the use of transformers. When, 
however, it is necessary to install this 
series arc system on a machine sup- 
plying other circuits, a transformer is 
recommended. This transformer is con- 
nected between the machine and the series 
are regulator circuit, ensuring perfect 
separation of its circuit from any others 
supplied from the same machine. 


REGULATOR FOR ALTERNATING SERIES ARC 
SYSTEM. 


Transformers for this use are fur- 
nished with one to one ratio, or if higher 
voltages are required, with the proper 
ratio to obtain the desired voltage for the 
arc circuit. 

It is frequently necessary in installing 
arc lighting systems to consider exten- 
sions of the system to meet the growth 
of the community. 
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The Fort Wayne series alternating sys- 
tem is designed to take care of extensions 
and at the same time operate efficiently 
with the initial load. This is done by in- 
stalling a regulator large enough to meet 
the maximum future demands and a trans- 
former furnishing proper voltage to eco- 
nomically operate the regulator with this 
partial initial load. This lower voltage is 
obtained from a series of transformer 
secondary taps by means of which the 
arc circuit voltage may be varied from 
fifty per cent of full voltage up to maxi- 
mum secondary voltage in stepa of such 
value that the circuit will always be work- 
ing at approximately full-load efficiency. 
This method of transformation will allow 
a lighting plant to practically double its 
series arc lighting output without any 
increase in the regulating system or trane- 
former, simply by changing the connec- 
tions on the secondary taps of the trans- 
former, and at all times ensures the 
highest economy and maximum power- 
factor in the regulator circuit. 

Figs. 1 and 2 show the “Wood” regu- 
lator mounted on a stand for station in- 
stallation. The knife edges are mount- 
ed on the casting supported on two A 
frames, between which the regulator ia 
suspended. The joints in the levers fur- 
nish means for adjusting the regulator 
for the proper current. 


To Welcome Foreign Electrical 
Engineers. 

A meeting of the reception committee 
of the American Institute of Electrical 
Engineers, appointed to welcome the for- 
eign electrical engineers attending the In- 
ternational Electrical Congress at St. 
Louis next September, was held at the 
office of the New York Edison Company 
on Friday of last week. The attendance 
was quite large, among those present be- 
ing B. J. Arnold, president; J. W. Lieb, 


Jr., president-elect; Messrs. T. C. Martin, 
F. C. Bates, T. Beran, H. W. Blake, N. 
F. Brady, C. P. Bruch, F. B. Crocker, 
G. H. Guy, W. J. Hammer, H. McL. 
Harding, J. W. Howell, F. W. Jones, 
E. B. Katte, N. S. Keith, J. F. Kelly, 
H. W. Leonard, L. J. Magee, L. B. Marks, 
E. H. Mullin, F. A. Pattison, R. W. Pope, 
Charles W. Price, Calvin W. Rice, G. F. 
Sever, Samuel Sheldon, C. A. Terry, Cal- 
vert Townley, F. R. Upton, J. M. Wake- 
man and Arthur Williams. 

Various subcommittees were appointed 
and a programme of entertainment 
planned. Fuller details will be announced 
as perfected later. The electrical inter- 
ests of the city are cordially cooperating 
with the electrical engineers in extending 
courtesies to the visitors, and among the 
events proposed are boat rides on the Hud- 
son, rides around New York city, a visit 
to the subway and visits to the big power 
stations. A banquet will be tendered the 
visitors on Monday evening, September 
5, at the Waldorf-Astoria. 

The International Electrical Congress 
opens at St. Louis September 12, and 
continues during the week. 
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Electrical Patents. 


A magnetic separating apparatus has re- 
cently been patented by Mr. Thomas A. 
Edison, of Llewellyn Park, N. J., which 
is intended particularly for the separation 
from gangue and concentration of mate- 
rial which is only slightly magnetic, and 
the object is to provide an apparatus for 
the purpose of high efficiency, great ca- 
pacity, and wherein the feed of the ma- 
terial to the magnetic devices and the 
separation of the magnetic and non-mag- 
netic particles are effected by gravity and 
without the necessity of moving parts. 
In carrying out the invention, one or more 
sets of magnetic separators are employe, 
each being in the form of an ordinary 
double-coil electromagnet with. extended 
tapering poles, one of which slightly over- 
laps the other to form a relatively narrow 
gap between them. To the upper face of 
the overlapping pole a continuous but thin 
stream of the particles moving at as slow 
rate as practicable is delivered, whereby 
the non-magnetic particles will be permit- 
ted to flow down the polar face and fall 
oit therefrom at one side of the separating- 
board, while the magnetic particles will 
by the lines of magnetic force be attracted 
toward the other pole and will fall on 
the other side of the separating-board. 
Preferably a number of such separators 
are used, divided into two series, in the 
first of which the particles rejected by the 
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MAGNETIC SEPARATING APPARATUS. 


first separating device will be subjected 
to the succeeding separators, whereby a 
very rough concentration will be secured ; 
while in the second set the material con- 
centrated by the first separator will be 
subjected to the succeeding separators to 
secure a concentrated product of high per- 
centage. 

Mr. Allen D. Whipple, of Chicago, Ill., 
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is the inventor of an improvement in the 
manufacture of small incandescent lamps, 
the interest in which he has assigned to 
the Kellogg Switchboard and Supply 
Company, of the same place. The object 
of the invention is to provide means for 
increasing the output or number of lamps 
that can be readily pumped in connection 
with each fork, to decrease the necessity 
for the employment of skilled labor in 
order to attach and detach the lamps, 
and to decrease the liability of breaking 
the pump, as well as to prevent the neces- 
sity of repumping the lamp. In the ac- 
complishment of these objects, a plurality 
of glass prongs are provided, to which the 
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METHOD FOR THE MANUFACTURE OF SMALL 
INCANDESCENT LAMPS. 


lamp bulbs are individually attached by 
means of suitable sealing-off or, rather, 
tipping connections, and which prongs 
are themselves adapted to be attached by 
suitable sealing-off connections to the fork. 
The lamp bulbs are thus easily attached 
to the light and easily handled pronzs 
b“ a comparatively unskilled operator, in- 
stead of being individually attached to the 
forks used in the old method of pumping. 
The prong carries a contraction of suit- 
able size for sealing-off from the fork, 
thus obviating the necessity for making 
a contraction for each individual lamp. 
This saves much time in attaching the 
lamps, as well as detaching them after 
the pumping process is completed. In 
order to detach the lamps after pumping, 
the entire group is sealed off from the 
fork at the contraction, thus incurring 
the liability of breaking the pump but 
once for each group of lamps instead of 


once for each individual lamp. Owing 
to a less number of branches of the fork 
being required for the prongs than for the 
individual lamps of old, the workman has 
more space in which to perform the seal- 
ing-off operations and with conseauent less 
liability to failure. | 

An improvement in pliers has been in- 
vented by Charles J. Carlsen, of Chicago, 
Ill., and the patent obtained thereon has 
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been assigned to Western Electric Com- 
pany, of the same place. The object of 
the invention is to provide a tool which 
will be especially adapted for use in re- 
pairing spring-jacks and the like in tele- 
phone switchboards. The pliers are made 
from a rod of spring metal, such as steel 
bent into a loop, with its ends brought 
together to form the jaws. A pin passes 
transversely through the jaws at a short 
distance from their ends, and cross-pins 


A New DEsIGN oF PLIERs. 


are passed through the pin outside the 
jaws, whereby the pin forms a link to 
confine the jaws. The central portion of 
the pin is enlarged to form a distance-piece 
interposed between the jaws, the jaws be- 
ing thus fulcrumed at the pin. The pliers 
are self-locking, the jaws being normally 
held together by the distended spring-loop. 
Squeezing the two arms of the loop toward 
each other rocks the jaws upon their ful- 
crum and causes them to be separated, 
so that a wire, jack-spring or the like 
may be passed between them. Then when 
the pressure on the spring-loop is removed 
the loop distends and forces the jawe to- 
gether to grasp and hold the object. 


me 


Water Power in Germany. 
A report from United States Consul 
Joseph J. Langer, at Solingen, Germany, 
states that the German Government is 


planning a complete investigation of water 
power in Germany, to find out what the 
resources are and to what extent they are 
being utilized. Water-level observations 
since the year 1896 are being compiled, 
measurements of flow are being made, 
and reports are being obtained from water- 
power users, giving the size of their in- 
stallations and the purposes for which they 
are used. These reports will show which 
branches of trade should receive the first 
attention in having water supplied to them 
for power purposes, and the state itself 
will be placed in a position to aid finan- 
cially in utilizing these valuable resources 
which are now lying dormant. 


Cable Cutting. 

In the current issue of the proceedings 
of the United States Naval Institute, an 
article on “Cable Cutting” is contributed 
by Captain C. F. Goodrich, U. S. N. The 
reasons for cutting a cable are given, and 
methods of carrying out the work de- 
scribed, together with some of the author’s 
interesting experiences when he was de- 
tailed to cut the Spanish cables during 
the recent war with Spain. Equally impor- 
tant with interrupting the enemy’s com- 
munications is the maintaining of one’s 
own. For both objects a specially equip- 
ped vessel is highly desirable. Captain 
Goodrich advocates and believes that in 
a very short time a cable vessel will be 
considered an essential part of every 


properly equipped squadron. 
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Experimental Determination of the Electrical 
Field within an Electrolyte. 

T'he presence of an electrical field with- 
in an electrolyte has been shown by Herr 
von Wladmir von Nicolajew. His appara- 
tus consists of a glass vessel filled with 
nitro-benzol, within which is floated an 
inverted bell jar. This is held in place 
by a wire attached to the bottom of the 
outer vessel. A potential is applied by 
means of two electrodes placed in the 
nitro-benzol at diametrically opposite 
points. If, then, a strip of metal is sus- 
pended within the inner vessel, it will 
turn so as to lie in the plane containing 
the electrodes. If it be held at an angle 
to this plane, the inner vessel will be set 
into motion, and will revolve until it is 
stopped by the torsion of the wire. This 
effect is not due to the presence of the 
electrodes, as it is not shown when the 
electrodes are held outside of the outer 
vessel.—Translated and abstracted from 
Physikalische Zeitschrift (Leipsic), 
April 15. 

a 


A New Mercury Arc Lamp for Automatic 
Lighting. 

Before describing his own design of 
mercury lamp, Dr. Heinrich Paweck con- 
siders the earlier devices, beginning with 
Way in 1860. The type of lamp devel- 
oped by the author is interesting prin- 
cipally from the method adopted to start 
it. The lamp consists of a horizontal 
tube, slightly bent, and having a reser- 
voir for mercury at each end. The lead- 
ing-in wires are sealed in at the reservoir, 
and are extended within the tube until 
they nearly meet in the centre. The 
tube is placed horizontally, with the con- 
cave surface up, and supported by means 
of two glass rods fused to the tube so as 
to form a vertical axis. Each of these 
rods passes through a vessel containing 
mercury, which forms a collector ring. 
Wires run from these vessels to the ter- 
minals of the tube. The lamp is held 
with the tube horizontal by pivot bear- 
ings, and is revolved by means of a small 
motor. When the circuit is closed, cur- 
rent passes in through the leading-in 
wires and through the tube by means of 
the platinum wires and a mass of mer- 
cury lying in the centre, which makes a 
metallic connection between these wires. 
As the lamp is revolved by the motor, 
centrifugal force throws this mercury out 
to the ends of the tube, thus setting up 
the arc. The lamp then presents the 
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appearance of a luminous disc.—Trans- 
lated and abstracted from the Zeitschrift 
fiir Elektrochemie (Breslau), April 29. 


a 


Should Technical Cases Be Tried before 
Ordinary Juries > 


The question whether an ordinary jury 
is competent to pass upon technical ques- 
tions is raised here by Mr. H. F. Wilson, 
Jr., who contends that, since by far the 
greater number of jurors are entirely un- 
familiar with technical terms, it is im- 
possible for them, during the time during 
which testimony is being taken, to under- 
stand fully the matter in dispute, and 
therefore the verdict will be more or less 
of a guess. The author suggests that all 
technical cases requiring expert testimony 
should be referred to or tried before a 
board or jury composed of competent 
engineers, and that this board should be 
established by due process of law, and 
should consist of three, five or seven mem- 
bers. The board should be allowed a 
reasonable compensation per diem and 
expenses. The author believes that by 
this method much time and energy and 
money would be saved, and that some- 
thing like justice would be done.—Ab- 
stracted from the Proceedings of the 
Engineering Association of the South 
(Nashville), March. 

a 


The Electrical Engineering Laboratory at 
the Southwestern Polytechnic, London. 


A very interesting description is here 
given of the engineering laboratories of 
the Southwestern Polytechnic, London. 
The electrical laboratory is divided into 
three sections: a large laboratory for test- 
ing instruments and the measurements 
of electrical quantities; a dynamo room 
for the study of electrical machinery, 
and an advanced laboratory where the 
standard instruments are kept, and where 
more advanced experimental researches 
are carried out. There are also rooms for 
photometry. The large laboratory is 
equipped with benches, to each of which 
circuits are run, by means of which various 
sources of supply are made available. In 
the dynamo room the machines have been 
arranged so that any one of them can 
be used as a motor to drive its neighbor 
as a generator. A group of students car- 
rying on a test is independent of any 
other group of students which may be 
working at the same time. ‘There are 
over twenty machines in this laboratory. 


In all cases, students make their own 
connections, and each student is required 
to make a systematic series of measure- 
ments dealing with the various points 
in the design and behavior of dynamos 
and motors. The machines available for 
this work cover nearly all types of alter- 
nating and direct-current dynamos and 
motors and auxiliary apparatus. Power 
is supplied to this laboratory from the 
main lighting plant of the school, which is 
separate from the laboratory.—Abstract- 
ed from the Mechanical Engineer 
(London), May 7. 
A 


The Production of an Electrostatic Revolv- 
ing Field. 

In this article MM. C. E. Guye and P. 
Denso discuss theoretically the production 
of a revolving electrostatic field by means 
of high voltages. The subject is treated 
in the way usual with this similar sub- 
ject of a rotating magnetic field. The 
assumption is made that two or more 
sinusoidal electromotive forces are avail- 
able, differing in phase by ninety degrees, 
or as may be required to produce the de- 
sired result. To obtain a rotating field 
actually, a single source of electromotive 
force is sufficient. By applying this to 
the complex circuit consisting of two sec- 
tions connected in series—one of these 
being an inductance and the other a 
capacity shunted by a resistance—and 
properly adjusting the relations of the 
parts of the circuit, the electromotive force 
acting across the condenser terminals will 
be brought into quadrature with that act- 
ing across the inductance. These two 
electromotive forces are applied to four 
segments or electros, arranged in the way 
usual in quadrant electrometers. Two ad- 
jacent segments are each connected to one 
of the leads from the outer terminals of 
the composite circuit. The other two cir- 
cuits are connected to the inner point 
where the inductance, the capacity and the 
resistance are joined together. Assum- 
ing the two electromotive forces are sin- 
usoidal, the electrostatic field set up with- 
in the four segments by them will be uni- 
form only when they have the same value 
and are exactly in quadrature. This con- 
dition may be obtained by adjusting the 
resistance and the capacity. To deter- 
mine whether this field is circular or el- 
liptical, the authors construct the appara- 
tus in the following way: the four elec- 
trodes consist of four circular discs, 
mounted on rods and inserted within a 
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brass cylinder, from which they are in- 
sulated. They may be adjusted horizon- 
tally. Within the centre of this arrange- 
ment a small aluminum rod is suspended 
in a horizontal position by means of an 
aluminum wire attached to a quartz fibre. 
Below this ig a small mirror, and below 
the mirror is a damping vane. In apply- 
ing the electromotive forces to this ar- 
rangement, the electrostatic field set up 
has no effect upon the orientation of the 
suspended field, providing the resulting 
field is circular. If it be elliptical, the 
aluminum rod tends to set itself in the di- 
rection of the major axis. The mirror 
is protected from effects due to the elec- 
trostatic field by means of a shield placed 


above it. —Translated and abstracted 
from L Eclairage Electrique (Paris), 
May T: 

a 


The Continuous-Current System and the 
Single-Phase System for Electric 
Traction. 


The attention which the single-phase 
series motor is receiving at this time leads 
Mr. H. M. Hobart to defend the direct- 
current series motor. He believes that, 
in the comparisons made, the latter ma- 
chine has not received quite fair treat- 
ment, since the possibility of improving the 
direct-current system hag not been con- 
sidered. It is generally assumed that 
the direct-current motor will operate at 
650 volts. If this could be increased, 
fewer substations would be necessary, and 
these would be more uniformly loaded. 
By operating in eeries and adopting 
rheostatic control, the allowable voltage 
with the present motors would be 1,300. 
This, the author thinks, would throw the 
advantage on the side of the direct-cur- 
rent system. He takes the estimate made 
by Mr. P. M. Lincoln, and recomputes 
the continuous-current system for 1,300 
volte at the car. He finds that, for this 
system, the electrical equipment of the 
power station would cost $41,000; the 
low-tension distributing system would 
cost $182,000; the car equipment would 
cost $66,000; and the total first cost for 
the electrical equipment would be $289,- 
700. The corresponding figures for the 
alternating system are $323,050. He 
estimates that the operating expenses for 
the direct-current system would be $51,- 
865, the corresponding figure for the alter- 
nating system being $55,820. This shows 
that the direct-current system designed 
for 1,300 volts would have an advantage 
of thirty per cent in the first cost of elec- 
trical equipment, and of seven per cent 
for total yearly operating expenses for 
power and for maintenance of electrical 
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plant. Considering the disadvantages 
of the alternating motor, this machine 
has a larger commutator than the direct- 
current machine, since it must allow for 
additional parasitic losses. Moreover, 
since, for satisfactory operation, the volt- 
age of the armature is low, and since the 
power-factor is less than unity, the com- 
mutator will have to be still larger. The 
intemal losses of the single-phase motor 
are greater than those of the direct-cur- 
rent machine; hence, the former machine 
must either run hotter or be larger. The 
auxiliary apparatus required by the alter- 
nating motors on the car is heavy and ex- 
pensive, and introduces further losses. 
Mr. Hobart thinks that Mr. Lancoln, in 
his paper, overlooks the fact that single- 
phase generators cost thirty per cent more 
than polyphase generators for the same 
rating and guarantees, and that he also 
overlooks the increased cost of low- 
periodicity transformers. The single- 
phase generating plant described in Mr. 
Lincoln’s paper should have been more 
liberally proportioned. The author be- 
liaves that the depreciation in the alter- 
nating-current motors is larger than in 
the direct-current equipment, since the 
voltage per turn in the field spools is 
greater, and commutation is lesa eatis- 
factory.—Abstracted from the Electrical 
Review (London), April 29 and May 6. 
a 

The Control of Furnace Combustion. 

The determination of the amount of 
carbon dioxide contained in the combus- 
tion gases affords the best criterion for 
the economical working of a furnace. 
There are several types of apparatus de- 
vised for this purpose, some of them be- 
ing used when only occasional determina- 
tions are desired. There are others which 
give continuous readings, one of the most 
recent being the Krell-Schultze, which is 
described in detail in this article. The 
device consists essentially of two long 
glass tubes connected with an aspirator. 
Through one of these tubes air is drawn, 
and through the other, gas from the chim- 
ney. The tubes are cross-connected at the 
top and fitted with regulating valves. At 
a point near the bottom of each tube, a 
connection is led to a delicate pressure 
gauge, which consists of a flat cylindrical 
box filled with colored alcohol, the differ- 
ences in pressure being shown ‘by the 
movement of the alcoho] in a small in- 
clined glass tube. The connections to 
this gauge are made by means of flexible 
tubing, the tube through which the air 
passes being attached to one end of the 
indicating tube, while the box contain- 
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ing alcohol is connected in a similar way 
to the tube through which the flue gases 
pass. In this way, since the one tube con- 
tains the air, and the other contains the 
furnace gases, which have a higher per- 
centage of carbon dioxide, the column of 
gas in the latter tube will be somewhat 
heavier than in the other. This will cause 
a slight difference of pressure and produce 
a movement of the alcohol in the indi- 
cating tube. By means of a scale, and 
by a proper adjustment of the apparatus 
in the first instance, the percentage of 
carbon dioxide in the flue gases can be 
read off directly. Or, by passing con- 
tinuously a sensitized band of paper be- 
hind this column, a continuous record 
may be made. This device has been tested 
by Professor Bunte at the technical high 
school, Karlsruhe, and he has found that 
the results agree very well with those ob- 
tained from chemical analysis.—A bstract- 
ed from Engineering (London), May 6. 
Sg ge Se 
The National Electrical Contractors’ 
Association. 

The fourth annual convention of the 
National Electrical Contractors’ Associa- 
tion of the United States will be held at 
St. Louis, Mo., September 14, 15 and 16, 
1904. On account of the low rates grant- 
ed by the several passenger associations 
between St. Louis and other points, it 
has been unnecessary to secure a special 
rate on the certificate plan for the benefit 
of delegates and visitors to this conven- 
tion. 

A special convention train will leave 
Grand Central station, New York city, on 
Saturday, September 10, at 1 o’clock P. M. 
for St. Louis, where it is due to arrive 
Sunday, September 11, at 6.45 P. M. Spe- 
cial provision is being made for the com- 
fort of ladies traveling on this train. 

Headquarters for the eastern delegates 
will be at the Washington Hotel, Wash- 
ington avenue and King’s Highway 
Boulevard, St. Louis. Train and room 
reservation should be made at once. Com- 
munications should be addressed to Mr. 
Alexander Henderson, master of transpor- 
tation, 527 West Thirty-fourth street, or 
to Mr. Milton C. Roach, general passen- 
ger agent, 1216 Broadway, New York city. 

— o> 

An atom is the smallest possible amount 
of matter into which an element can be 
divided. A molecule is made up of atoms. 
Thus one atom of iron combines with two 
of sulphur to form pyrite (iron sulphide). 
It is written FeS, An ion has been 
described as an atom or group of atoms, 


which are positively or negatively charged 
with electricity. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Shaw Non-Arcing Lightning 
Arrester. 

The accompanying illustration shows 
the new form of non-arcing lightning ar- 
rester manufactured by the Shaw Engi- 
neering and Manufacturing Company, 
Newark, N. J. This lightning arrester 
breaks up the discharge into such small 
parts that there is practically no current 
flowing to the ground after disruption. 
As may be seen from the illustration, the 
arrester consists of two binding-posts and 


In the switchboard type, the connections 
pass through the base of the apparatus. 
The Franklin Institute, Philadelphia, 
Pa., through its committee on science and 
art, awarded the Edward Longstreth 
medal of honor to Mr. H. M. Shaw for 
the production of this arrester. 
A Device for Saving Cylinder Oil. 
The Burt Manufacturing Company, of 
Akron, Ohio, has for some years been 
making what is designated as its “Style 


Non-ArRcING LIGHTNING ARRESTER. 


two conducting electrodes, holding be- 
tween their respective serrated edges a 
series of dise-shaped carbon and mica 
washers, alternately placed. The carbon 
discs are mounted on an insulating wash- 
er, and the mica plates extend down be- 
tween these insulating washers to the bolt 
which retains the whole breaker in place. 
The bolt is of non-conducting material, 
such as fibre. The ends of the bolt pass 
through the upright supports of the con- 
ducting electrodes. 

The current comes to the breaker 
through the line wire, where it spreads 
through the flat support to the electrode. 
The current is broken into small dis- 
charges from the serrated end of the elec- 
trode, and diverted into the flat discs of 
carbon. Here it is broken up into in- 
finitesimal sparks in passing from one car- 
bon disc over or through the insulator 
to the succeeding carbon disc, and so on 
until it is received at the serrated ends 
of the opposite electrode, from which it is 
led off into the ground through a ground 
pipe. 

This lightning arrester, as may be seen, 
contains no moving part, and when placed 
in a box the connections are made from 
the head-pieces of the serrated castings. 


B” oil filter. This filter, the manufacturer 
states, will take the condensation from 
oil separators and exhaust heads, and auto- 
matically separate the oil from the water, 
purifying the oil at the same time; the 
pure oil going into the pure oil reservoir, 
and the water running from the drip 
into the sewer. The filter is made in 
several sizes, in capacities from 3 to 500 
gallons per day. It is used by large fac- 
tories, installations being placed with the 
National Cash Register Company, United 
States Steel Corporation, Westinghouse 
Air Brake Company, the Allegheny Coun- 
ty Light Company, the Edison Electric 
Light Company and other large institu- 
tions. 

The operation of the apparatus is as 
follows: the oil and water are poured in 
the top of the filter and pass into chamber 
B through a layer of waste. This waste 
collects all the heavier impurities of the 
oil. From this point they pass through 
the perforated bottom of the chamber B 
and down, in the direction shown by the 
arrows, into the tube C, and from here 
on to the filter plate D, where the in- 
creased weight of the water has a tend- 
ency to keep the oil back in the tube C. 
The pressure of oil in the chamber B 


forces it down and spreads it out over 
the plate D in the thin film, which con- 
stantly changes surface and grows thin- 
ner as it travels from the centre to the 
circumference of the plate D, thus expos- 
ing every particle of waste oil to the 
action of the water. It then flows upon 
plates D1 and D?, going through the same 
process in each case. When the oil leaves 
the filter plate D?, it is in a finely di- 
vided state of separation and thoroughly 
mixed with water, which washes it out 
and from which it separates by gravity. 
All the remaining impurities which set- 
tle in the chamber E can be removed by 
opening the gate valve at the bottom 
of the filter, which drains off all the 
water and dirt. From the plate D? the 
oil again filters through the stratum of 
filtering material F, and from there it 
raises to the pure oil chamber, and then 
flows to the oil reservoir. The water is 
automatically separated after it passes 
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A DEVICE FOR SAVING CYLINDER OIL. 


down the tube C and reaches the bottom of 
the plate, as the oil being lighter than 
water, just as soon as it reaches the bot- 
tom of the filter it immediately rises, and 
the surplus water passes into the tube 
which leads to the automatic water-sepa- 
rating device. 
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Walker Magnetic Chucks. 
For surface grinding of small pieces, 
no apparatus has been of such utility as 
a practical form of magnetic chuck. The 
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Fig. 1 shows a standard type of surface 
grinding chuck. The holding face of this 
chuck is four and one-half by sixteen 
inches, and its height is three inches. 


Fic. 1.—STANDARD TYPE OF SURFACE GRINDING CHUCK. 


great ease with which this apparatus can 
be handled, and the elimination of all 
forms of adjustment render it peculiarly 


adaptable for the handling of small pieces. — 


After a piece of hardened steel had been 
laid upon the magnetic chuck, the fact 
that a remnant of magnetism is left in 
the steel does not prove a drawback, in 
that a simple demagnetizing machine has 
been designed, and is invariably a part 
of the equipment of a machine shop using 
a magnetic chuck. In addition to a large 
line of flat chucks, there are built by O. N. 
Walker & Company, of Worcester, Mass., 
eight sizes of rotary chucks, from seven 
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trace of magnetism which it may have as 
a result of its contact with the magnetic 
chuck. This apparatus consists of a quar- 
tered-oak box on a cast-iron base. Upon 
this base are mounted the journals for 
the revolving magnet. By means of a 
pulley, the magnet is revolved at a high 
rate of speed. The cover of the apparatus 
is detachable, and supports a mass of 
laminated plates of thin sheet metal, 
which are attached to the two top plates 
shown in the illustration. The work to 
be demagnetized is laid across the top 


Fic. 2.—DEMAGNETIZER. 


Fig. 3.—SHOWING AN AUTOMATIC Motok-DkIVEN SURFACE GRINDER, WITH MAGNETIC CHUCK 
BUILT IN PLATEN. 


to twenty-seven inches in diameter, for 
discs, washers, piston rings, etc. 


Fig. 2 shows the demagnetizer which is 
used to divest the hardened steel of any 


plates and lifted away and lowered again. 
This apparatus has the effect of alter- 
nating the polarity of the work, which 
leaves behind a portion of its magnetic 
charge each time it is withdrawn out of 
the magnetic field. 

Fig. 3 shows an automatic motor-driven 
surface grinder. It has a magnetic chuck 
built in the platen, and so arranged that 
it is automatically magnetized and de- 
magnetized as the machine is started or 
stopped. The grinder spindle has a mo- 
tor coupled directly to its rear end, is 
ring-oiled, and the whole has a micrometer 
vertical adjustment. The carriage and 
platen are operated by a motor in the base 
of the machine, and all the feeds are auto- 
matic at each end of the circuit. 

The platen has a variable speed, and 
can be instantly changed from full auto- 
matic to automatical longitudinal feed, 
without the cross feed, or to simple hand 
feed. The whole machine will automatic- 
ally stop if the electric power fails for 
any reason, the switch automatically open- 
ing, so that no harm can come to the 
motor should the current suddenly come 
on again. The machine is mounted upon 
casters, and may be readily moved from 
place to place in the shop where it will 
be most convenient. 


These machines are made for direct 
current, either 110 or 220 volts, and vari- 
ous combinations of wiring may be ef- 
fected with resistance of different ca- 
pacities for different forms of service. 
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The Frost Storage Battery Grid. 

During the past several years the Pat- 
ent Office has granted a large number of 
patents on storage battery grids which 
purport to be light in weight and, at the 
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Fig. 1.—PLATE SHOWING CONSTRUCTION OF GRID. 


same time, hold the active material or 
paste securely in place. It would seem 
that Mr. George W. Frost, of Columbus, 
Ohio, has made a real advance in battery 
grid construction and that the patent 
granted him April 12, covering a new de- 
sign and illustrated herewith, is deserving 
of attention. 

Fig. 1 shows a plate with one edge 
sawed away so as to clearly show the con- 
struction of the grid. It is cast all in 
one piece in a two-part metal mould. Ver- 
tical ribs are placed at short intervals, 
and to secure proper strength two short 
ribs are cast just under the terminal lugs. 

For stationary purposes plates are cast 
about 0.32 of an inch in thickness and 
milled off on either side, by means of a 
broad milling cutter, about 0.03 of an 
inch, so that the finished plate is 0.26 
of an inch in thickness. For light-weight 
automobile batteries the grids are cast 0.25 
of an inch and milled down to nineteen 
thousands of an inch in thickness. The 
illustration shows a heavy plate of the 
stationary type. From fifty to seventy per 
cent, by volume, of active material or 
paste can be forced in through the narrow 
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slits on either side of the grid, and after 
the active material has been properly hard- 
ened and formed it is practically impossi- 
ble to remove it from the narrow open- 
ings. It will not disintegrate materially, 
due to the action of the gases 
formed or by the swishing of 
the acid against the surface of 
the plate, in the case of auto- 
mobile batteries. About sixty 
per cent of the exposed surface 
of the plate is metallic lead, 
which in time becomes oxidized 
and materially increases the ca- 
pacity of the electrode. 

A series of tests was con- 
ducted to ascertain whether or 
not cells having plates of 
this design would be ca- 
pable of absorbing and 
giving out the current as 


readily as other standard grids of the past- 
ed type which have, proportionately, a 
much larger surface of exposed active ma- 
terial. These tests, the maker states, showed 
that the broad strips across the surface 
of the plates in no way interfere with the 
capacity, and that there is ample circula- 
tion of electrolyte through the interstices 
of the grids. 

The design of the plate is such that 
it expands evenly as the active material 
increases in volume. The moulds used 
in casting are simple and inexpensive, and 
one workman can cast several hundred 
medium-sized plates per day. 

Fig. 2 illustrates the T-shaped terminal 
lugs which are cast integral with the grids, 
so that in lead-burning the plates together, 
they can be lined up as shown and a 
mould placed around the joints and the 
lead melted all the way through, ensuring 
perfect connections. 

The Frost grid has been adopted by the 


- Columbus (Ohio) Storage Battery Com- 


pany as its standard for plate construc- 
tion, and it has already installed several 
large private lighting plant batteries hav- 
ing plates of the new design. 


Fic. 2.—SHowi1na T-SHAPED TERMINAL Luas. 
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Protection for a Large and Expen- 
sive Power Plant. 

The largest engines at the Louisiana 
Purchase Exposition, those furnishing the 
power for lighting the buildings, grounds, 
cascades, operating the intramural rail- 
way and the motors in Machinery Build- 
ing namely, the four large vertical West- 
inghouse, the Hamilton-Corliss and Flem- 
ing four-valve, made by the Harrisburg 
Foundry and Machine Company are all 
equipped with the Monarch engine-stop 
and speed limit system which is a pro- 
tective device for engines to prevent over- 
speed and check racing and to shut down 
from a distance in case of accident from 
any cause. 

This device, called the Monarch engine- 
stop and speed limit system, manufact- 
ured by the Consolidated Engine-Stop 
Company, 100 Broadway, New York, 
consists of four different types of engine- 
stops, all of which will be shown and 
demonstrated at the World’s Fair, St. 
Louis, in its own exhibit in 
Machinery Building, block 44, 
aisle G. 

The “Monarch” type, which 
is very well known, there be- 
ing about fifteen hundred in 
use, will be shown on both 
horizontal and vertical throt- 
tle valves, and the power to 
operate it is a weight. 

The “Corliss” type is at- 
tached to the governor of an 
engine and is operated by 
steam. 

The new “Balance valve” 
engine-stop is designed to close 
a quick closing balance valve 
placed anywhere in the main 
steam pipe and operates by a smal] weight. 
This valve is closed automatically by the 
Monarch speed limit attached to main 
shaft, the same as one is done with the 
other types of stops. 

The newest innovation in engine stops 
brought out by the Consolidated Engine- 
Stop Company is a stop operated by elec- 
tric motor. It is connected with the 
throttle by a sprocket chain and will close 
any size valve no matter how hard it turns 
and will automatically stop when the 
valve seats. It is especially designed for 
large units and will close a valve quickly 
and easily that ordinarily takes two men 
to close. 

All of these different types of stop will 
be wired with Consolidated Engine-Stop 
Company patent system with test boards 
which enables the wires throughout the 
building and the batteries to be tested 
from the engine room, and if weak bat- 
teries or broken wires are discovered on 
the test the stops can be operated to shut 
down the engine either automatically by 
the speed limit or any of the circuit- 
closers pending repairs to batteries and 
wires. 

The whole is a most interesting and in- 
structive exhibit and should be seen by 
all central station managers, electricians, 
mill owners and engineers. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


JAPANESE ELECTRIC ENTERPRISE—Two undertakings are 
projecting by the Sanyo Railway Company, cf Japan, which it is 
expected will mean the purchase of considerable equipment in the 
United States. The company proposes to build a line between 
Shiminoseki and Fusan stations, a distance of about 120 miles. 


A MERGER OF STREET RAILWAY LINES IN NEW HAVEN, 
CT.—A combination to be Known as the Consolidated Street Rail- 
way Company will be effected in New Haven, Ct., very soon. This 
will consist of the Worcester & Eastern Street Railway Company 
and the Fair Haven & Westfield Railroad. The new company has 
authority to furnish light and power to any public or private cor- 
poration. 


SOUTH AMERICAN POWER PLANTS—The La Guayra Elec- 
tric Light Company, of La Guayra, Venezuela, is placing orders 
for electric equipment to be installed in Venezuela’s water-power 
and steam-power plants which it is about to build. Mr. C. G. 
Palacios, of Caracas, who was at one time identified with the 
United Electric Company, of Newark, N. J., is acting as consulting 
engineer. 


TO BUILD A LARGE POWER PLANT IN KANSAS—Work has 
been commenced on a large dam at Lowell, Kan., for the Spring 
River Power Company. The dam which is to be built at Loweil 
will be 400 feet in length, thirty feet wide at the bottom, twelve 
feet wide at the top, and twenty-four feet high. It will be built 
of boulders, sand and cement. A company has been organized 
for the purpose of supplying electric power to the mining plants 
and other industries of the mining district. 


NEW OREGON POWER PLANT—Plans are under way for the 
construction of a tower and power plant in the Black Cafiyon, six 
miles above Emmett, Ida. It is estimated that the minimum horse- 
power generated at the lowest stage of the river will be 18,000, while 
the maximum will exceed 40,000. It is intended to supply electric 
power to the towns adjacent to the Payette valley and to the mines of 
Pearl, Ida. Power will also be supplied for an electric railroad 
which will be built from Payette through the upper valley. 


WIRELESS TELEGRAPH STATIONS ON THE ST. LAW- 
RENCE RIVER—The American Marconi Company has completed 
negotiations with the Canadian Government, on behalf of the 
Canadian Marconi Company, for the establishment of a system of 
seven wireless stations between Montreal and the Straits of Belle 
Isle, as an aid to navigation. Four stations are to be put up in 
June, July and August, and the whole system is to be ready for 
the opening of the navigation season of 1905. All of the passenger 
ships are to be equipped with the Marconi apparatus. 


LAKE SUPERIOR DECISION—On May 20 Judge Platt issued 
an order in the United States Circuit Court, upon the motion of 
counsel for John G. Carruth, receiver of the Consolidated Lake 
Superior Company, directing the receiver to withdraw an action 
instituted by him, and now pending in the Supreme Court of the 
state of New York. The order also directs him to execute and 
deliver to Speyer & Company releases and other instruments 
required of him by an agreement with that firm, upon assurances 
satisfactory to the receiver and counsel, that the conditions required 
to be performed, either by Speyer & Company or by the reorgan- 
ization committee, or by any other person or corporation, have been 
or will be fulfilled. 


INDEPENDENT TBLEPHONE NOTES—It is stated that a 
number of independent telephone men are at work upon the details 
of a plan to form an independent long-distance telephone service 
between the Atlantic seaboard and the Pacific coast. Mr. S. P. 
Sherin, of the New Long-Distance Telephone Company, Indian- 
apolis, Ind., is chairman of this committee. Associated with him 
are said to be Colonel J. B. Powers, Independent Long-Distance 
Telephone and Telegraph Company, Louisville; J. B. Hoge, United 
States Telephone Company, Cleveland; C. M. Forster, Kinlock Long- 


Distance Telephone Company, St. Louis; J. G. Splane, Pittsburg & 
Allegheny Telephone Company, Pittsburg, and J. S. Braily, Western 
Independent Telephone Company, Kansas City. The plan is to take 
in such cities as New York, Baltimore, Albany, Columbus, Toledo, 
Grand Rapids, Chicago, Minneapolis, Milwaukee and Cincinnati. 


MEXICAN BLECTRICAL NOTES—The Electra Sociedad 
Anonyma, which controls the franchise for electric lighting and 
tramways in the city of Guadalajara, Mexico, is contemplating the 
installation of an electric line in this city and its suburbs as soon 
as arrangements can be made for the delivery of the necessary 
machinery. The concession under which the company has been 
operating its lighting plants and tramways has six years to run. 
Arrangements have been made for the investment of $1,000,200 for 
machinery and improvements. The last year in which mule cars 
were in service in Guadalajara, 17,000,000 passengers were carried. 
Upon the introduction of electric lines 33,000,000 passengers were 
carried. A new company has been formed to reorganize the work- 
ing of some of the famous old mining companies in the Guanajuata 
district. The company has a capital of $7,000,500. New machinery 
will be bought and electrical apparatus will be extensively used. 
An electric track system is to be built at Mazatalan located in the 
state of Sinoloa, Mexico. At present there is a two-mile mule 
tramway in Mazatalan. Mr. J. Maxenim, who has secured the 
necessary permit to construct the lines, is about to make a trip 
to the United States for the purpose of placing contracts for 
equipment. 


EXTENSIVE CHINESE BLECTRIC TRACTION SYSTEM— 
The municipal council of the foreign settlements at Shanghai, 
China, is inviting proposals for a concession for operating and con- 
structing about twenty-three miles of electric trolley lines in the 
streets of Shanghai. Tenders for this franchise were originally 
asked for in 1898, when a contract was entered into between the 
municipal authorities and the Brush Electrical Engineering Com- 
pany, Limited. This concern is now controlled by the British Elec- 
tric Traction Company, Limited, of London. The new conditions 
require a deposit of $25,000 upon signing the contract, as a 
guarantee that the contractors will carry out the specifications. 
The road comprises five specific sections, about five and three- 
quarters miles of double track, and ten and three-quarters miles 
of single track. This is to be equipped with span-wire construction 
for double track, bracket construction for the single track, and 
with iron or steel poles. The parties putting in the road are per- 
mitted to collect from each first-class passenger six cents for a 
maximum distance of one and one-half miles, and for each second- 
class passenger, two and one-half cents. A yearly rental of $500 
per mile of single track and $750 per mile of double track is 
required to be paid to the Shanghai council. 


ELECTRIC RAILWAYS. 


BUFFALO, N. Y.—An electric road running from Addison to 
Olean via Woodhull, Rexville, Whitesville and Wellsville, thence to 
Bolivar, connecting with the line of that village to Olean, is being 
projected. 


SYRACUSE, N. Y.—Consent to construct the Rochester, Syracuse 
& Eastern line has been secured all the way from Rochester to New- 
ark and from Newark to Clyde, and as soon as the company gets 
its consent from the state railroad commission work will be pushed. 


BELLEFONTE, PA.—A charter has been granted to the Clear- 
field & Curwensville Street Railway Company. The proposed line 
will be twelve miles in length, and will extend through the borough 
of Curwensville, follow a route along the river, pass through Clear- 
field, and will be constructed at once. 


LITTLE ROCK, ARK.—The Harrison Central Railroad Company 
has been organized for the purpose of building a line to connect with 
the White river road, near Keener, a distance of ten miles. The 
capital stock is $150,000. The corporators are George W. Keene, of 


852 


St. Louis; T. N. Chenoweth, H. A. Crandall, Charles M. Greene, 
Frank R. Greene, John A. Bunch, A. L. Lopp, L. A. Saffer, Frank 
Pace and E. S. Alexander, of Harrison. 


LANCASTER, PA.—At a meeting of the stockholders of the Lan- 
caster and Mount Joy Railway companies the two were merged, 
under the name of the Lancaster, Rohrerstown & Mount Joy Railway 
Company. Charles B. Keller, vice-president of the Conestoga Trac- 
tion Company, which controls Lancaster County’s trolley system, was 
elected president. 


CUMBERLAND, MD.—Surveyors are now at work on a proposed 
trolley line beginning at Hollidaysburg and to run to Bedford, end- 
ing at Cumberland. The line, if built, will connect Cumberland with 
Altoona, a line already being in operation between the latter place 
and Hollidaysburg. The route to Cumberland is via Bedford Springs 
and the Cumberland valley. 


DES MOINES, IOWA— The Arnold Electric Power Station Com- 
pany reports favorably on the construction of the Iowa City, Kalona 
& Washington electric line, and it is probable that work will be 
started soon. It reports thirty miles of single track and three miles 
of turnouts and switches, with one power-house and three substa- 
tions. The road will be standard gauge, laid with ninety-pound steel. 


WILMINGTON, DEL.—The announcement has been made that 
the West Chester & Kennett Railway Company has secured a right 
of way through all of the properties along the line, and that the 
line is to be built, with the expectation of running the first car on 
the fourth of July. It will then be possible to go all the way by 
trolley from Wilmington to West Chester. 


NEW CASTLE, PA.—A complete reorganization of the Pennsyl- 
vania & Mahoning Valley Electric Railway Company, which controls 
the local and Youngstown street railway systems and about 100 
miles additional trolley tracks throughout eastern Ohio, has been 
effected. Superintendent M. E. McCaskey, in charge of the local 
system for two years, is made second vice-president and general 
manager of the entire system. 


NASHVILLE, TENN.—The secretary of state has granted a 
charter to the Harriman & Oliver Springs Railroad Company, cap- 
italized at $10,000. The incorporators are James E. Rodes, Sam P. 
Sparks, Claude E. Headrick, Sam C. Brown and Robert B. Cassell. 
It is proposed to build a road from Harriman to Oliver Springs, 
Tenn., passing through Webster, Mays and Poplar Creek. The entire 
road will be in Roane County. 


ASHLAND, OHIO—It is announced from Mansfield that the work 
of constructing the Mansfield & Eastern Traction Company s electric 
line from Mansfield to Ashland, by way of Mifflin and Petersburg 
Lake, will begin about June 1. The company has entered into a 
contract with the Reisenger, Prather Company, of Pittsburg, to build 
the line, which is to be in operation within a year. Cleveland capital 
is interested in the project. A bonded indebtedness of $450,000 has 
been arranged for, and it is stated that about one-third of that 
amount has already been underwritten. 


PITTSBURG, PA.—The proposed new traction line from East 
Pittsburg at a special meeting of the Wilkins township commis- 
sioners, held at Mucklerat, secured rights of way through the entire 
township. The new company is known as the East Pittsburg, Turtle 
Creek & Wilkinsburg Street Railway, and will build a railway from 
Turtle Creek and East Pittsburg over the Wilkins township road 
into Wilkinsburg. It will reach new territory in the Turtle Creek 
valley and also open up the country along the old Greensburg and 
Philadelphia pike, taking in the old village of Beulah Church, Coal- 
ville, Hannatown, Mucklerat and Duquesne mines. The line is to 
be completed before fall. 


JAMAICA L. I.—The New York & Queens County Railroad Com- 
pany has filed in the county clerk’s office a map and description of 
the proposed extension of its double-track trolley line from New- 
town to Jamaica. The company has already obtained a number of 
the necessary consents of adjoining property owners and has made 
application to the board of aldermen for the franchise. Mechanics 
are at work putting in the foundations for the 1,200-horse-power 
engine being installed at the company’s power-house in Long Island 
City, which will add forty per cent to the present capacity of the 
road. The substation at Flushing is also being greatly enlarged, 
work having begun. Upon the completion of this substation through 
cars will be run from Long Island City to Jamaica without change. 
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AUGUSTA, GA.—The Augusta & Elberton Railway Company was 
organized recently at a meeting of the stockholders, when Bruce 
Young was elected president. The board of directors, elected at the 
same time, is as follows: C. Bruce Young, F. T. Lockhart, J. E. 
Hogan, W. C. Wardlaw, A. F. Heath, R. E. Ramsey and John Zellars. 
Construction of the road will begin in June, and the first twenty 
miles will be completed by December 1. The work on this section 
will be greatly facilitated, due to the fact that the roadbed was 
graded by the old Augusta & Chattanooga road. A resolution was 
passed at the meeting of the directors calling for a meeting of the 
stockholders on June 2, to provide for the issue of $150,000 first 
mortgage bonds, which, it is stated, have largely been subscribed 
for. 


DES MOINES, IOWA—An electric line between Des Moines and 
Waterloo, in operation by 1906, is the plan of a company recently 
incorporated at Waterloo. The road is being promoted by Indiana 
and Eastern capitalists with assistance from business men at Water- 
loo and Marshalltown. The road will probably be built via Grundy 
Center and Marshalltown. Surveyors will soon begin work on the 
line, and it is hoped to begin the construction at Waterloo within a 
short time. The road will be about 125 miles long. It will be built 
for both freight and passenger purposes, and will be a connecting 
link between the extensive interurbans of the Waterloo & Northern 
Rapid Transit Company at Waterloo, which has lines to Waverly 
and other northeastern Iowa points, and the interurbans which will 
centre in Des Moines. 


PERSONAL MENTION. 


MR. THOMAS H. HUBERT, of Macon, Ga., has been appointed 
manager of the Western Union interests at Waycross, Ga. 


MR. G. H. KENDRICK, electrician of the Western Union Tele- 
graph Company, Pittsburg, Pa., is installing a new main office 
equipment for his company at Wheeling, W. Va. i 


MR. WILLIAM F. STAUFFER, secretary and general manager 
of the Enterprise Telephone Company, New Holland, Pa., has 
resigned his position and is succeeded by Mr. E. H. Martin. 


MR. A. W. HUTCHINS, president of the Ballou-Hutchins Elec- 
tric Company, of Providence, R. I., was a visitor to Chicago last 
week. Mr. Hutchins reports a large increase in the time switch 
business. 


MR. GEORGE M. DUGAN, for many years connected with the 
Illinois Central Railroad as superintendent of telegraphs and tele- 
phones, has retired from the company and is succeeded by Mr. 
H. C. Grace. 


MR. ARTHUR E. APPLEYARD has been made president of 
the Dayton, Springfield & Urbana and the Columbia, London & 
Springfield electric roads in Ohio to succeed Mr. John S. Harsh- 
man, resigned. 


MR. CHARLES T. YERKES, who arrived from England recently, 
states that the lines in the metropolitan district, which is the key 
to the entire London underground railway system, will be ready 
for operation by January 1, 1905. 


MR. CHARLES B. MARTIN, first assistant electrical engineer 
of the Brooklyn Rapid Transit Company, recently read a paper 
before the Brooklyn Engineers’ Club, on “The Power Supply 
System of the Brooklyn Rapid Transit Company.” 


MR. J. G. WHITE, president of the electrical engineering con- 
tracting firm of J. G. White & Company, Inc., sailed for Europe on 
the North German Lloyd liner Kaiser Wilhelm der Grosse on May 
24. Mr. White expects to be abroad for about three months. 


MR. MAX LOBENTHAL. of the Economical Electric Lamp Com- 
pany, New York city, made a trip to Chicago last week in the inter- 
ests of his company. Mr. Lobenthal has experienced a prosperous 
season, and is sanguine of considerable extension during next year. 


MR. A. M. BARRON, recently returned to Joplin, Mo., to take 
charge of the Southwest Missouri Light Company's plants. Some 
years ago Mr. Barron was connected with the company as manager, 
but was called away to accept a position with another company. 
The Southwest Missouri Light Company has enlarged its works, 
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and at present has generating stations at Webb City, Cartersville 
and Joplin, Mo. Extensive improvements are to be made in these 
plants, and Mr. Barron has been called to superintend the changes. 


MR. W. D'A. RYAN, who is connected with the General Electric 
Company, Lynn, Mass., recently delivered an interesting lecture, 
in the lecture hall of the Columbian University, Washington, D. C., 
to the American Cotton Manufacturers’ Association, on “Light 
and Illuminating Engineering.” 


MR. LOUIS J. MAGEE, director of the Allgemeine Elektricitits- 
Gesellschaft and the Union Elektricitiits-Gesellschaft, of Berlin, is 
spending the summer in the United States, with headquarters at 
25 Broad street, New York city. Mr. Magee has a large number of 
friends in this country who will be glad to extend to him a cordial 
welcome. 


MR. CYRUS O. BAKER, JR., the platinum importer, sailed for 
Europe last week, and will spend the next two months abroad, 
visiting the capitals of Europe. Mr. Baker has been the master of 
transportation for the National Electric Light Association for many 
years past, but, because of his business requiring attention on the 
Other side of the water, he was compelled to decline to continue in 
this office. 


MR. E. H. MCHENRY was recently elected fourth vice-president 
of the New York, New Haven & Hartford Railroad. The president 
of this road believes that the application of electricity to steam 
railroads will come in the near future, and as Mr. McHenry is 
particularly well versed in the adaptation of electricity to standard 
gauge railroad operation that his services are particularly desired 
in this direction. 


MRS. WILLIAM C. GOTSHALL, wife of the president of the 
New York & Port Chester Street Railway Company, was seriously 
injured on Sunday, May 22, by being struck with a stone thrown 
by a boy on 106th street, New York city. Mr. Gotshall and a party 
were returning in their large automobile from a trip on Long 
Island, and as the machine was proceeding slowly through the 
crowded section of the city, the hoodlums began throwing stones, 
one of which struck Mrs. Gotshall, with the above serious result. 
At the present time she is in a precarious condition, and Mr. Got- 
shall is making every effort to bring the offenders to justice. 


MR. H. F. FREVERT, who is well known in the machine tool 
field in this and in foreign countries and who was the efficient 
manager of the miscellaneous department of the Niles-Bement- 
Pond Company, New York, for some years past, recently tendered 
his resignation to the company and will enter into business for 
himself, in the Engineering Building, 114 Liberty street, New 
York city, N. Y. Mr. Frevert is to have charge of the New York 
office of the Norton Grinding Company, Worcester, Mass., manu- 
facturer of grinding machinery and of the New York office of the 
Brighton Manufacturing Company, Shelby, Ohio, manufacturer of 
machinery for turning and polishing shafting, also of turned shaft- 
ing and screw stock. 

REAR-ADMIRAL GEORGE WALLACE MBLVILLE has returned 
home after an extended trip abroad investigating the efficiency of 
turbine engines as a motive power for war vessels. As a result of 
his investigation, Mr. Melville does not favor the adoption by this 
government of the turbine engine for that purpose. This form 
of engine, he says, he believes to be still in the experimental stage 
and not until radical improvements have been made does he think 
it will be available. He further said, “I shall oppose the build- 
ing of turbines for war vessels, except for experimental purposes.” 
“The turbine is still in its infancy and there is not a single 
engineer that would be willing to stake his reputation on the work 
of the best one made.” He also stated that so much of the turbine 
is still in the experimental stage, that the Cunard Line was unable 
to get a ship-building firm in Great Britain to build and guarantee 
the two twenty-four and one-half Knot boats which it intended to 
have built. He also stated that “there is absolutely no question 
about the economy of the turbine for the electrical drive, because 
of its high speed, but as the propellers of a vessel must bear a 
certain proportion to the cross-section of the vessel, the propellers 
can not be put in a proper diameter and maintain this high speed 
of revolution. Very small propellers could be run at an exceedingly 
high number of revolutions, but instead of pushing the vessel 
through the water they slip and churn the water around them 
into foam with no commensurate driving power.” 
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ELECTRICAL SECURITIES. 


There is nothing to indicate any early change in the existing 
conditions in the financial district. The generally propitious 
weather experienced throughout the country has done much to 
encourage the hope that there will be a bountiful crop, despite 
the bad effects of the cold spring. It has often been prophesied 
that, following several years of activity, there would inevitably 
come a period of retrogression and shrinkage. This has been the 
case a number of times, but it appears that never before was the 
country in such good condition all around. Of course, along with 
declining interest in railroad and industrial securities, and with 
declining imports, there is a disposition to conservative production 
of commodities in general. This decreased production is con- 
ducive to lower wages, and this, in turn, to fewer expenditures 
and almost no speculation. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 21. 


New York: Closing. 
Brooklyn Rapid Transit................... 46% 
Consolidated GaS............ ccc ccc eee eee 209 
General Electric........ 0.0... ccc eee ee eee 155 
Kings County Electric..................... 187 
Manhattan Elevated........... E EERE 1431, 
Metropolitan Street Railway............... 111 
New York & New Jersey Telephone.......... 143% 
Westinghouse Manufacturing Company...... 175 


A special meeting of Consolidated Gas stockholders will be held 
on June 2, to vote on a proposition to issue $20,000,000 6 per cent 
debentures convertible into stock after three years. The stock will 
be issued to provide for “additional improvements and betterments, 
the acquisition of additional property, the payment of any indebted- 
ness of the company, whether now existing or hereafter contracted.” 
The stock will be issued to stockholders at par, payable in three 
instalments, of 30 per cent, 30 per cent and 40 per cent. 

The directors of the General Electric Company have declared a 
regular quarterly dividend of $2, payable July 15 to stock of record 
June 15. Books do not close. The directors of the company have 
also voted to offer stockholders of record June 15 the right to sub- 
scribe for the new stock at par, on the basis of one new share 
for each ten of the old stock. Subscriptions will be closed July 15, 
and payments must be made on or before July 20. 


Boston: Closing 
American Telephone and Telegraph......... 124% 
Edison Electric Illuminating............... 235 
Massachusetts Electric................e000e 691, 
New England Telephone................006. 121 


Western Telephone and Telegraph preferred. 77 

The American Telephone and Telegraph Company’s statement 
of output of instruments for the month of April shows a net output 
of 60,572, bringing the total number of instruments outstanding 
for the first time in the company’s history above the 4,000,000 
mark. The number outstanding on April 30 was 4,032,667, which 
compares with 3,779,517 outstanding at the close of 1903. 

It is stated that the New England Telephone and Telegraph 
Company will probably issue additional stock this summer for new 
construction. The growth of the company’s business, averaging 
about 15,000 new subscribers annually, requires in the neighborhood 
of $2,000,000 each year for this purpose. For the first three months 
of this year there were 4,000 new subscribers added, making the 
total number March 31, 130,138. The last stock was issued in June, 
1902, stockholders being offered 36,047 new shares at par on the 
basis of one new share for each five owned. 


Philadelphia : Closing 
Electric Company of America............... 814 
Electric Storage Battery common........... 55 
Electric Storage Battery preferred........... 55 
Philadelphia Electric. .......... cece cece ee eee 5% 
Union: ‘Traction <a. scskaxrasiewacse cnt aos in ook 49% 
United Gas Improvement...............2e00. 82 


Philadelphia Electric Company directors have declared the regu- 
lar semi-annual dividend of 2%, per cent, payable June 15. Books 
will remain closed from May 20 to June 17. 


Chicago : Closing 
Chicago Telephone... 63 sc.468208 6 ss04080% 114 
Chicago Edison Light.............0..c0000- 144 
Metropolitan Elevated preferred............ 4614 
National Carbon commMmonN......ssessesss.s.» > 30% 
National Carbon preferred..............06:5 102 
Union Traction common................080% 5% 
Union Traction preferred................6-- 29 
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ELECTRIC LIGHTING. 


ST. CLOUD, MINN.—It is stated that work on the proposed dam 
at Watah will be begun at once. 


CLINTON, LA.—Work has been commenced on the new electric 
plant and waterworks, to cost about $10,000. 


ETNA, CAL.—A survey is being made from Fort Jones to con- 
nect the Siskiyou electric power plant with Etna. 


BETHLEHEM, PA.—The Bethlehem Electric Light Company has 
been awarded a five-year contract for lighting the city streets. 


NYACK, N. Y.—Announcement is made of the consolidation of 
the Nyack Gas Light and Fuel Company and the Rockland Light 
and Power Company. 


FARMER, N. Y.—The contract for lighting the streets of the 
village by electricity has been signed and the work will be pushed 
as rapidly as possible. 


ESCONDIDO, CAL.—John Johnston, Jr., has applied for a fifty- 
year franchise to erect poles and place wires for electric lighting 
purposes throughout the city. 


ANTIGO, WIS.—Fire recently destroyed the station of the Antigo 
Electric Light and Power Company. The loss of machinery was 
total, and is estimated at $20,000. 


SPRINGFIELD, MASS.—The United Electric Light Company 
has made additions to its Indian Orchard plant which will increase 
its capacity from 2,850 to 3,800 horse-power. 


DOVER, DBL.—The improvements to Dover’s electric light and 
water plant, which were recently ordered, are now under way, and 
when completed will have cost about $12,000. 


BUTLER, PA.—Citizens of Harmony, Zelienople and Evans City 
are contemplating the erection of a light and power-house at 
Eideneau station, midway between the three towns. 


LITTLE ROCK, ARK.—A brick electric light and waterworks 
building combined is being erected at Brinkley by J. J. Ferrell, at a 
cost of $40,000. Mr. Ferrell has a fifty-year franchise. 


DALLAS, ORE.—M. D. Ellis has sold the Dallas electric light 
plant to J. G. Van Orsdel for $8,500. It is stated that the new owner 
will improve the plant at an outlay of several thousand dollars. 


BALTIMORE, MD.—The board of awards has awarded the con- 
tract to supply lights in Druid Hill Park to the United Electric 
Light and Power Company. The total amount of the contract will 
be $7,979.60. 


MINEOLA, N. Y.—The Nassau Light and Power Company has 
been granted permission by the supervisor of Nassau County, to lay 
pipes and erect poles and wires on all county roads lying within the 
town of Hempstead. 


WEST CHESTER, PA.—It is reported that the Ridley Creek 
Supply Company has purchased the water rights owned by the late 
John G. Smedley, and will erect a power plant to furnish electricity 
to Malvern, Paoli and Duffryn Mawr. 


LOS ANGELES, CAL.—The linemen engaged in stringing the 
wires of the Kern River Power Company have completed the work 
beyond Newhall, and it is thought that the line will be completed 
to Los Angeles within three months. 


SALT LAKE CITY, UTAH—The Utah Light and Railway Com- 
pany is soon to establish a substation near the centre of the city, 
and will have it in operation by fall. The purpose of the station 
is the betterment of the electric lighting and power supply. 


BALTIMORE, MD.—The Maryland Telephone and Telegraph 
Company will pay one and three-fourths per cent on the gross 
receipts of its electric lighting and power business as a franchise 
tax to the city for its right to use the streets and subways for sup- 
plying power. 


FREMONT, NEB.—The annual report of the municipal light 
plant shows the total receipts to have been $12,372.79, and the ex- 
penditures $10,689.74, a cash gain of $1,683.05. There are now 
ninety-eight are lights in service, and 6,000 sixteen-candle-power 
incandescent lamps. 


EUGENE, ORE.—The large electric light and power plant of 
the Lane County Electric Company, at Springfield, has been placed 
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in operation. Eventually the company has in mind the lighting of 
the road between Eugene and Springfield, and will soon commence 
a twenty-four-hour service. 


ALAMEDA, CAL.—The city trustees have decided to operate the 
municipal electric light plant during the day for the purpose of 
supplying power for commercial purposes. It was reported that it 
would cost $2,500 to install the necessary wires, transformers and 
poles for the power system. 


STILLWATER, MINN.—The Western Gas and Investment Com- 
pany, of Chicago, owner of the gas and electric lighting plants in 
this city, is receiving machinery for a new power plant at Apple 
river falls, and will have the electric light and power line to this 
city in operation by the middle of July. 


PITTSTON, PA.—The stockholders of the Citizens’ Electric Illu- 
minating Company have elected the following directors: M. W. 
O’Boyle, K. J. Ross, Thomas Mangam, Joseph Langford, A. B. Brown, 
J. H. Glennon, J. L. Cake. The only change was the election of 
M. W. O’Boyle to succeed the late B. J. Durkan. 


MEDINA, N. Y.—The first penstock and wheel have been in- 
stalled at tne big dam of the Sweet Power Company and found to 
work in a perfectly satisfactory manner. Work will be pushed all 
summer on the dam and other improvements, and meantime the 
two remaining penstocks will be put in and turbines will be ready 
by the time the full water power has been developed. 


DENVER, COL.—lIt is stated that eastern capitalists are nego- 
tiating for the purchase of the Green mountain falls water system, 
on Catamount creek, west of Manitou. If an agreement is reached, 
it is probable that a large power station and storage reservoirs will 
be constructed this summer. The main dam, if built, will be placed 
just above the falls on Catamount creek. Within one-half mile of 
the falls there is a fall of 1,200 feet. 


ST. LOUIS, MO.—Plans for the establishment of a municipal 
lighting plant at the house of refuge are being considered by the 
board of public improvements. The plant, as contemplated, is to 
illuminate the territory from the river to the city limits, south of 
Keokuk street, by electricity. At present that section is lighted 
with gas at an annual cost of $60,000. It is stated that the city can 
establish its plant and get the first cost of construction back inside 
of four years. 


NEW CASTLE, PA.—It is stated that all thought of a municipal 
light plant has been abandoned, because of an agreement reached 
between the city and the New Castle Electric Company. By the 
terms of this agreement, the city shall, for the next eight years, 
pay $75 annually for 200 arc lights, and $70 for all over 200, a 
lump sum of $30,000 being paid for light since July 31, 1900. The 
electric company, at the end of the eight-year contract, is to waive 
any right to a perpetual street lighting franchise. 


TROY, N. Y.—At the annual meeting of the Hoosick Falls Elec- 
tric Company the following board of directors was elected for the 
ensuing year: W. H. Tylee, Frank H. Viele, Worcester, Mass.: 
Derick L. Hall, Ralph D. Smith, Hoosick Falls; James Henry, 
Corning. The board of directors elected Frank H. Viele, president; 
Derick L. Hall, vice-president; W. H. Tylee, secretary and treasurer. 
and Ralph D. Smith, general manager. It was decided to commencc 
the work of rebuilding the dam at the power station immediately. 


DUNKIRK, N. Y.—Dr. D. G. Pickett, of Fredonia, who owns the 
riparian rights of the Canadaway creek above Laona, and purposes 
to supply Dunkirk and Fredonia with power, has now purchased 
the riparian rights at State Line Gulf, near the line between New 
York and Pennsylvania. His plans are to build a dam across the 
gulf with a fall of 300 feet, generating electricity sufficient to oper 
ate the trolley line between North East and Westfield. It is stated 
that the volume of water is sufficient for this purpose during the 
dryest season. 

LEGAL NOTE. 


TUBULAR DROP SUIT DECISION—ON May 3, 1904, in the 
United States Circuit Court of Appeals, for the sixth circuit, in 
the case of the Western Electrical Company vs. the Northern Elec- 
tric Company, et al., an opinion was handed down in the Warner 
tubular drop suit finding that the defendant, the Northern Electric 
Company, does not infringe the apparatus of the company. A decree 
dismissing the bill was therefore affirmed. 


May 28, 1904 


TBLEPHONE AND TELEGRAPH. 


JOPLIN, MO.—The Bell Telephone Company is erecting a line 
to Duenweg. 


LE MARS, IOWA—The Independent Telephone Company will 
build a line to Merrill. 


READING, PA.—The Bell Telephone Company is surveying for 
a new line from Windsor Castle to Kempton. 


ELKHART, IOWA—The Elkhart Mutual Telephone Company 
has been incorporated with $10,000 capital stock. 


SPRINGFIELD, MASS.—Work has been begun on the telephone 
line which is to run from Russell to Montgomery. 


LEBANON, N. H.—A telephone line is to be built from Hanover 
Center to Lebanon, making connection with the New England line. 


BAY CITY, MICH.—The Michigan Telephone Company is build- 
ing a line from Freelands, in Saginaw County, to Laporte, Midland 
County. 


FORTVILLE, IND.—A new telephone plant has been installed 
here. Long-distance connections will be had through the Central 
Union company. 


SALT LAKE CITY, UTAH—The Rocky Mountain Bell Telephone 
Company is putting in a new line from the Cactus mine to New- 
house, in Beaver County. 


FRANKLIN FALLS, N. H.—The Citizens’ Telephone Company 
has been granted a franchise to run its line to Northfield Centre 
and the Zion Hill district. 


STERLING, ILL.—A telephone line is to be constructed between 
the towns of Harmon and Sublette, connecting with the Farmers’ 
Telephone Company at Amboy. 


BOULDER, COL.—The city council has granted a franchise to 
the independent company which is operating in Greeley, Fort Mor- 
gan and other cities of the state. 


SACRAMENTO, CAL.—Albert Gallatin, Jr., R. O. Snelling and 
others have formed a corporation under the name of the Red Bluff 
& Paskenta Telephone Company. 


PENFIELD, N. Y.—The Bell Telephone Company is installing a 
new line from Penfield village to Kennedy’s Corners, thence eust 
to the Dublin road and south to Fairport. 


PORT CLINTON, OHIO—The Ottawa County Telephone Com- 
pany is putting in a new switchboard at this place which will 
enable the company to reach over a thousand customers. 


BATAVIA, N. Y.—The board of trustees has granted a fifty-year 
franchise to the Bell Telephone Company, on the condition that the 
company supply telephone service to the town to the extent of $250. 


LEESBURG, VA.—The Snickersville Telephone Company has 
established a long-distance line throughout the county of Loudoun, 
connecting with lines to Baltimore, Washington and Philadelphia. 


CORVALLIS, ORE.—A franchise has been secured and articles 
of incorporation have been filed by the Corvallis Independent Tele- 
phone Company, which is preparing to install its system in, this 
town. 


LEONARD, N. D.—A telephone company has been incorporated 
with Richard Piper as president. It is building forty miles of iine 
extending north from this place, taking in Lynchburg, Everest and 
Davenport. 


MONUMENT, COL.—The Farmers’ Western Union Telephone 
Company, which was recently organized, has extended its line to 
this town, enabling communication to be had with Elbert and 
Eastonville. 


RICHFIELD SPRINGS, N. Y.—A company has been organized 
at West Exeter for the purpose of installing a line from West 
Exeter to West Winfield. J. H. Watkins was elected president and 
D. L. McLaughlin secretary and treasurer. 


MANCHESTER, N. Y.—At the annual meeting of the stock- 
holders of the Red Jacket Telephone Company, of this place, the 
following officers were elected: president and general manager, 
Carlos P. Osgood; vice-president, R. B. Peck; secretary, W. C. Ellis; 
treasurer, O. S. Titus. 
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NEW YORK, N. Y.—The annual meeting of the Mexican Tele- 
phone Company was held in this city on May 11, when C. H. Rollins 
was reelected president, and W. French Smith secretary of the com- 
pany. The report of the treasurer showed the company to be in a 
prosperous condition financially. 


DELPHI, IND.—The new cooperative telephone company or- 
ganized in this county will be known as the Flora & Bringhurst 
Cooperative Telephone Company. The officers are: president, W. 
E. Callane; secretary, A. G. Crosswhite; general manager, B. B. 
Eikenberry; treasurer, J. H. Coplen. 


UTICA, N. Y.—In order to accommodate increasing patronage, 
the Utica Home Telepnone Company will make an extension to its 
main switchboard which will accommodate 500 additional connec- 
tions. Since April 1 of last year the number of telephones in opera- 
tion has increased from 1,300 to 2,800. 


ELMIRA, N. Y.—A company has been organized for the purpose 
of constructing a telephone line between Coopers Plains and Hornby, 
connecting with the New Century and Bell systems at Watkins. 
The officers are: president, Isaac Rising; vice-president, William 
Duvall; secretary and treasurer, Miles Woodard. 


MARIETTA, OHIO—William Wendell, John B. Eck, H. J. Hoffer, 
Frank Wolfram, C. E. Rechsteiner, F. A. Rieman and C. G. Snider 
are projecting a company which has for its object the establishment 
of an independent telephone exchange in Lowell. The line will be 

* extended to Beverly and Caldwell, from which places direct com- 
munication may be had with all the leading cities of the state. 


WHEELING, W. VA.—A contract has been signed between the 
National Telephone Company, which has its headquarters and 
principal lines in this city, and the United States Independent Long- 
Distance Telephone Company, by which the local company will have 
connection with all of the principal points of Ohio and Indiana. 
The contract provides that all the work required is to be finished 
by the first of July. 

AUTOMOBILE NOTE. 


ST. LOUIS RUN OF THE AMERICAN AUTOMOBILE ASSOCIA- 
TION.—The special committee, having in charge the tour of the 
American Automobile Association to the St. Louis Exposition, July 
25 to August 10, 1904, reports steady progress made in settling 
numerous details of the tour. The chairman of the committee, Mr. 
Augustus Post, has been investigating the road conditions and mak- 
ing contracts and arrangements on the national highway between 
St. Louis and Columbus, Ohio. Mr. Post will make a report on 
the roads, on the garages engaged, hotels, etc., on his return to 
New York shortly. Mr. Frank X. Mudd, chairman of the Chicago 
committee, has recently gone over the road between Chicago and 
Joliet, by way of the Illinois river. He reports that this has been 
made an optional route, in case it is shown that the road as planned 
is less desirable than the river road. Mr. Mudd also reports that 
he went over the route from Springfield to St. Louis recently with 
Mr. Post and found the roads, although rough, in good condition. 
He states that the tourists in August will have no trouble on the 
road from Chicago to St. Louis except from dust. Colonel R. D. 
Loose, the committeeman from Springfield, Ill, has rented the 
Dome Building at the State Fair Grounds, Springfield, as a garage 
for the participants in the tour, to be used on Friday, August 9. 
It is claimed that this building is the largest domed building in 
existence. It will accommodate readily the entire contingent. The 
road commissioners of Fayetteville, N. Y., have notified local repre- 
sentatives of the touring committee that they will make special 
repairs on the road between Fayetteville and Syracuse, just before 
the tour. There are indications of similar intentions on the part 
of road officials at other points along the main line. Investigations 
made by Secretary S. M. Butler, of the Automobile Club of America, 
of the roads to Gettysburg have proved that a change of route 
between Philadelphia and Gettysburg will be necessary. The com- 
mittee has taken up this matter and it is reasonably certain that 
the itinerary for this portion of the Philadelphia-Pittsburg division 
will be changed. Instead of going through York and Lancaster, 
the tourists will run from Philadelphia to Reading and Harris- 
burg and thence to Gettysburg. This will give uniformly better 
roads and more satisfactory running conditions. The office of the 
St. Louis tour committee is at room 612, 31 West Forty-second 
street, New York city, N. Y. 
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INDUSTRIAL ITEMS. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, announces that it has moved its New York offices 
to the Empire Building, 71 Broadway. Mr. E. W. Goldschmidt is 
the district manager at this headquarters. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has just 
issued a booklet containing a reprinted article on “The Government 
Printing Office.” This printing office, which is one of the largest 
in the world, has a very complete electrical equipment which is 
of the Crocker-Wheeler manufacture. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., general 
western agent for Packard “Zenith” lamps, is experiencing a 
decided rush in filling orders for lamps for decorating dining rooms, 
pavilions and porches at summer resorts. The company has special 
circulars on this subject which it will be pleased to mail upon 
request. 

THE NATIONAL CONDUIT AND CABLE COMPANY, 41 Park 
Row, New York city, N. Y., manufacturer of bare copper wire, 
weatherproof wires and cables, and lead-covered wires and cables 
for telephone, telegraph, electric light and power work, has issued 
its May copy of “Copper Gossip.” This leaflet contains interesting 
information in connection with the copper market, etc. Leaflets 
will be sent upon request. 

“THE FOUR-TRACK NEWS,” published by the passenger de- 
partment of the New York Central & Hudson River Railway Com- 
pany, for June, is worth taking up and studying. The table of con- 
tents is extremely varied and there includes in all fifty articles. 
Among other articles are “The Study of Nations,” by Emma Archer 
Osborne; “The Path of Empire,” by Thomas H. Davies, and “The 
Orient at St. Louis,” by Charles P. Wells. 

THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has taken a residence at 4472 Forest Park boulevard, 
St. Louis, Mo., for the use of members of its staff attending the 
Louisiana Purchase Exposition. The company’s exhibit, which is 
one of the largest and most comprehensive that has ever been made 
by a storage battery company, is practically complete. It contains 
many interesting features, showing the recent developments in 
storage battery practice. 

THE H. T. PAISTE COMPANY, Philadelphia, Pa., is distribut- 
ing a neat advertising folio calling attention to its “Pushin” at- 
tachment plug. This attachment plug is made so that it is not 
necessary to screw the plug in, twisting the cord in so doing. 
To insert the plug, it is merely thrust into the socket and is held 
fast. Two corrugated lugs on the sides hold it in place, while a 
contact at the bottom completes the connection. To take the plug 
out, it is given a slight backward twist, or simply pulled out. The 
former way is better and easier. 


THE COLUMBIA INCANDESCENT LAMP COMPANY, 2115 
Locust street, St. Louis, Mo., is distributing a great deal of inter- 
esting literature concerning the Columbia product. Columbia lamps 
are at the present time very popular, and the company claims this 
is due to the extreme care with which the different processing is 
carried out. The company has branch offices, where lamps are 
carried in stock, at New York, 1311 Havemeyer Building; Minne- 
apolis, 248 Hennepin avenue; Chicago, Central Electric Company; 
San Francisco, 406 Market street; Philadelphia, 1227 Real Estate 
Trust Building; Memphis, 35 Equitable Building. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, 360 


Pearl street, Brooklyn, N. Y., has issued the May copy of the. 


Brookyin Edison. This issue as usual contains many interesting 
articles and illustrations, among which are: “Temporary Lighting 
for Decorative Effect”; “As to the Advertising Value of the Blec- 
tric Sign—Expert Testimony”; “Our Dreamland Pictures”; “A 
10,000-Horse-Power Turbine for the Brooklyn Edison Company,” etc. 
On the front cover is a half-tone engraving of “An Old Street 
Recently Enlivened by Electric Signs,” and many other interesting 
half-tones are distributed throughout the publication. Copies of 
the Brooklyn Edison will be sent on request. 

THE HAZARD MANUFACTURING COMPANY announces that 
beginning with May 1 the sale of its wire rope product in Chicago 
and western territory was brought under its own management. 
This company has éstablished its offices and warehouse at 71 and 73 
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West Adams street. Mr. Robert A. Peet has been made sales agent 
of the Hazard company’s entire product in Chicago and western 
territory. Mr. Peet for the past three years has had charge of 
the sale of the insulated wires and cables manufactured by the 
Hazard company. Mr. Homer A. Wessel, Jr., has been sent from 
the works at Wilkesbarre as assistant to Mr. Peet. A large and 
complete stock of wire rope and wire rope fastenings and fixtures 
will be carried in this warehouse, as will also a stock of single and 
double galvanized strand of ordinary and special strengths. 


THE WESTINGHOUSE COMPANIES have published an inter- 
esting and instructive folio concerning features of interest with 
regard to the St. Louis Exposition. There is a map in colors of 
the city of St. Louis, showing the locations of the principal hotels, 
principal clubs and societies, prominent restaurants in addition to 
the hotels and clubs, and principal theatres and gardens. There 
is also an index showing where some typical Westinghouse instal- 
lations are located in St. Louis. An index to the exhibits at the 
World’s Fair is also of interest and value and there is also a key 
to the Westinghouse features of the exposition. The principal 
Westinghouse exhibits are in the machinery and transportation 
and the electricity and machinery buildings. The exhibit area, 
excluding the service plant, covers 39,000 square feet. The exhibit 
area, including the service plant, covers 66,000 square feet. The 
Westinghouse Companies’ headquarters and joint exhibit are in the 
Machinery Building, just south of the service plant. 


THE DUNCAN ELECTRIC MANUFACTURING COMPANY, La 
Fayette, Ind., will be pleased to send its illustrated bulletin describ- 
ing the Duncan integrating wattmeter for direct currents. This meter 
contains a new means of compensating for friction and vibration 
on light loads, consisting of a small multi-point switch in connec- 
tion with a compensator coil secured to the back of the meter 
between the series field coil and the magnets. By moving the 
switch arm over the contacts any desired degree of compensation 
can be secured. A visual bearing permits of the lower end of the 
shaft or spindle points and the jewel bearing being inspected while 
the meter is in operation. The meter has a hollow nickelksteei 
spindle, a large direct-reading porcelain dial, artificially aged mag- 
nets and commutator, and an aluminum retarding disc provided 
with a split hub. The meters are finished in nickel, dull black, 
polished brass or antique copper, and are furnished with sheet 
metal cases having glass windows. The meters may be furnished 
to read in dollars and cents for different rates, or kilowatt-hours, 
and also to read in Board of Trade units and horse-power-hours. 


OBITUARY NOTICE. 


MR. WILLIAM WALLACE, who was born at Manchester, Eng- 
land, March 16, 1825, died May 20, 1904. His funeral was held 
at the home of his sister, Mrs. Wooster, at Ansonia, Ct., on Monday, 
May 23, 1904. Mr. Wallace, who was one of the early investigators 
into matters electrical, started to work in the Howe Pin Company, 
Birmingham, Ct., in 1841. In 1846 he entered into the manu- 
facture of brass and brass wire on his own account with his sons, 
under the name of Wallace & Sons, at Birmingham, and two years 
later moved his factory to Ansonia, Ct. In 1853 the company was 
changed from a partnership to a corporation, retaining the old name 
of Wallace & Sons. The company then manufactured wire for elec- 
tric lighting and power purposes and made a specialty of feeder 
and trolley wire, copper rivets and specialties of brass. In this 
period Mr. Wallace devoted much time and thought to electric 
lighting, but in 1880 was taken seriously sick and was forced to 
temporarily give up his work. Mr. Wallace was among the scien- 
tific men who assembled at Philadelphia, Pa., in 1876 to witness the 
first public exhibition of the “Bell” telephone. Mr. Wallace was 
also one of the pioneers in the construction of dynamo-electric 
machinery, and in 1875 his company commenced to manufacture 
dynamo-electric machinery. One of the important projects carried 
out by Mr. Wallace was the construction of an electro-deposition 
plant in conjunction with his brother Thomas. In a series of arti- 
cles written in the Electrical Engineer of February 1, 8, 15 and 22, 
1893, by Mr. William J. Hammer, Mr. Wallace is credited with 
having invented and constructed the first arc lamp made in this 
country. He was a member of the American Institute of Electrical 
Engineers, of the American Society of Mechanical Engineers, of 
the American Society for the Advancement of Science, and of many 
other scientific organizations. 
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STONING THE AUTOMOBILE. 

When the safety bicycle was the luxury of the well-to-do, 
the luckless rider had many times suffered from the vicious 
element that infests the crowded city districts. True, the con- 
dition of the streets in the poorer quarters at that time did 
not often invite the rider 
however, that a bit of good riding lay contiguous to a bad quar- 


. It so happened, in many instances, 


ter, and the police were often appealed to for protection against 
the jealous anger of the urchin, and sometimes from the on- 
slaughts of the older rough. In time, automatic machinery, 
vigorous competition and easy payments brought the bicycle 
within the reach of even the very poor, and the problem of 
toleration solved itself. 

The automobilist is now undergoing the same treatment 
as did the early devotee of the safety. Only he is a better mark, 
and as he occupies a much more separate zone, he is the sub- 


ject of greater vindictiveness. In every city there existe a class 


of resident who looks upon any form of luxury as opulence, and 
when not under the closest surveillance his passion is likely 
to carry him to serious bounds. 

of the tenements who are 
In some of the best residential streets the 
whirring carriage is inevitably greeted with the derisive cry 
of “git a horse.” 


It is not, however, the children 
the only offenders. 


It is not a far step from flinging a cry to 
flinging a stone, and maybe the stone was intended for the head- 
light, or maybe for the enameled sides of the car, but sometimes 
it strikes the occupant—and this is serious. 


Where the Responsibility Lies. 


Now, to get down to where the trouble starts. There is 
many a law-abiding father who has come home from business, 
tired perhaps, and just as he has essayed to cross to his own 
home, may have had to jump from in front of a “devil-wagon,” 
only to be mocked by the disappearing chauffer. In his anger 
he denounces the automobile in general, endorses the brick, 
and sentiment, as far as the youngster can understand it, seems 
to rate the horseless carriage as a thing to be hated, and the 
driver thereof as one apart, who disregards the rights of all. 
Only this week two high-powered autos made a cometlike trip 
down Broadway, leaving a trail of indignant citizens from Canal 
strect to the City Hall. Why didn’t the policemen stop them? 
It would have been worth a policenian’s life to have approached 
within two feet of the path of the wobbling, racing demons. 
And it is a fact that the speed was eo great that their numbers 
were indistinguishable. 

This is what causes a great deal of trouble. And invari- 
ably some innocent automobilist suffers for it. The policemen 
missed that automobile, but they are going to get the next one 
that hies along, if they have to back a wagon across the street 
and wreck the infernal thing. The reckless driver will scatter 
men, women and children from the crossings, and he comes and 
goes with such swiftness that the crowd can not reach him; 
but they wait for the next one. This may be a considerate driver, 
who has with him a party of ladies. He guides his machine 
slowly and carefully through the crowd and pleads for a little 
more room. Does he get it? No! It’s an automobile, and 
all automobiles look alike to the fellow who has just been scared 
out of a week’s growth. And all automobile drivers are in one 
class, and that is a class far removed from the man with the 
brick in his pocket. So runs the argument of the street. The 


“scorcher” worked up trouble for his brother who wanted rec- 


-reation, and the reckless driver is doing the same for his law- 


abiding brother of the auto. There are three things which 
must be thoroughly recognized: the pedestrian has a right to 
the highway. The autoist also has a right to the highway; 
and it is the duty of the police department to see to it that each 
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is directed and protected, whether he likes it or not. The man 
with the auto and the man without do not understand one 
another. All should cooperate to avoid maliciousness of any 


sort. 


NAVAL CONTROL OF WIRELESS TELEGRAPHY. 

It is reported in the New York Sun that the navy depart- 
ment, Washington, D. C., is planning for the acquisition and 
control by the government of all wireless telegraph stations 
operating on the seacoast of the United States, and that, with 
this end in view, the department will, within a short time, 
place its wireless stations at the disposal of the general public, 
newspapers, maritime exchanges and telegraph companies, for 
the transmission of commercial and news messages. It is thought 
that these messages will be sent without charge, but the govern- 
ment will not assume any responsibility in handling them. The 
details of the plan are being worked up by the bureau of equip- 
ment, navy department, under the direction of Rear-Admiral 
Henry N. Manney. The navy department has established 
or is establishing twenty-three wireless telegraph stations, and 


is obtaining sites for about as many more. 


Exclusive Control by Government. 
This action has been taken by the navy department for the 
reason that it contemplates acquiring the exclusive right to use 
wireless telegraphy on the scucoast of this country, and it will 
endeavor to have such legislation enacted as will enable the 
government to control all the coast wireless telegraph business. 
The navy department believes that this action is necessary for 
the proper defence of the coast, and that, unless exclusive con- 
trol is secured by the government, there may be constant inter- 
ference between the naval wireless stations and those of pri- 
vate companies. 
Free Transmission Not Desirable. 

The control by the government of the coast. wireless telegraph 
station would be essential during times of war, and at other 
times it would probably prevent much annoyance and possibly 
litigation. Although perfect systems of tuning would make it 
possible for different stations located in the same territory to 
operate simultaneously, it would not prevent intentional interfer- 
ence if one system wished to interrupt the work of another. 
The report states that it is the intention of the navy depart- 
ment to transmit, without charge, all messages delivered to it. 
This would seem to be undesirable, since it would encourage the 
sending of unimportant messages and thus overload the sta- 
tions, to the possible exclusion of important messages. It 
would seem better to make a reasonable charge for the service. 
Free transmission also seems a little unfair to those companies 
which have already established stationse—at least, until the 
government takes these over. 


THE USE OF THE OSCILLOGRAPH. 
The use of the oscillograph, either of the Blondel or other' 


types for obtaining instantaneous records of current and electro- 
motive-force waves, is now quite common. ‘These sensitive 
devices are of value in studying the internal actions of elec- 
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trical machinery, as well as the effect of one machine upon the 
performance of the system. 

The peculiar value of this instrument lies in the fact that 
it produces a record of what takes place during a single, short 
interval. In general it is used for obtaining individual read- 
ings, and not average values. But just here lies a danger which 
should not be overlooked. The old methods of plotting current 
waves give average values, and therefore show only the aver- 
age condition of the system. The result might be a wave-form 
differing materially from that of any one cycle; but where only 
average results are wanted, such a record would seem more 
satisfactory than one or two records obtained by the oscillo- 
graph. Conditions in an electrical circuit are changing from 
second to second. The oscillograph shows the condition for a 
short period only, and to obtain a satisfactory idea of what is 
going on a number of oscillograph records should be taken, 
covering a fairly long time. The record, if possible, should be 
continuous, and should be long enough to show all the varia- 
tions—that is to say, it should cover at least the full period of 


the slowest periodic change. 


BETWEEN CONVENTIONS. 

Electric lighting in Boston was done by scores of small, 
belted dynamos, located on the several floors of wooden interior 
buildings, when the National Electric Light Association met. 
there in 1887. 

On its return to that city for the convention just cloged 
the association found ten great direct-connected generators on 
the single floors of fireproof stations carrying the entire load 
of electrical supply. 


The Changes That Have Taken Place. 

Looking backward over the seventeen years that intervened 
between these two conventions, it may be noted that the changes 
in most equipments of electrical supply systems have been hardly 
less striking than that from belts to direct-coupling, from 
fiftv-lamp are dynamos to 1,500-kilowatt alternators, and from 
wooden floors and ceilings to concrete foundations and steel 
roofs. 

Starting with the generating stations, those of 1887 were 
located as near as might be to their distribution areas, and 
in nearly all cases depended entirely on town or city pipes 
for water, and on carts to deliver coal and remove ashes. At 
the present time the prime factors that determine the location of 
a steam-driven electric station are the cheap transporta- 
tion of fuel, free water for condensing, and the cost of real estate ; 
the proximity of stations to their distribution areas being a 
matter of secondary consideration. Boston well illustrates this 
change in the principles of station location, for the four plants 
there in 1887 were all operated with carted coal and city water, 
while the two plants that now carry the electric loads pump sea- 
water through their condensers and unload coal vessels at their 
own wharves. | + 

Steam engines at electric stations have changed generally 
from simple to compound, and often from belted to direct- 
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connected and from horizontal to vertical. Finally, the recip- 
rocating engine is giving way in many instances to the steam 
turbine, because of the higher speeds attainable with the latter 
and the consequent savings im the cost of generating equipment 
and of station space. Boilers show as little change as almost any 
part of station equipments, but even here there is a large sub- 
stitution of the water-twbe for the fire-tube type, and a fre- 
quent introduction of superheaters. 


The Changes in Generating Capacity. 
In 1887, fully one-half of the generating capacity at elec- 
tric stations was made up of arc dynamos. The other half con- 
sisted of bipolar direct-current machines for incandescent light- 
ing and the operation of constant pressure motors, and of single- 
phase alternators for the supply of incandescent lamps through 
transformers. Neither one of these three sorts of dynamos 
could operate the load of either of the others, all were smiadl 
individual capacity, and almost all operated at such high speeds 
that belt connections with engines or shafting were absolutely 
necessary. The largest are dynamo known in those days was the 
Brush machine with a capacity of sixty-five lamps of 2,000 
nominal candle-power each. Edison bipolar dynamos of sixty 
kilowatts capacity each were considered large machines and 
were used in the most important plants of that system. 
Alternators that would supply 1,000 sixteen-candle-power 
incandescent lamps each were notable for their size, and they 
at about per 
up the rate of alternations 


operated 1,600 revolutions minute in 


order’ to keep and keep 
down the number of poles. The usual voltage of alternators 
was 1,000, and their rate of alternations 16,000 per minute, 
single-phase. 

Now are dynamos in point of aggregate capacity have drop- 
ped to the lowest place on the list, direct-connection between 
engines and main generators is the rule and belts the exception, 
and bipolar machines have practically disappeared from large 
stations. Generator capacities are now measured in thousands 
instead of tens of kilowatts, the frequency of alternating cur- 
rent for general distribution has dropped to sixty cycles per 
second, its voltage has risen to at least 2,300, two or three-phase, 
and motor-generators, rotary converters and constant-current. 
transformers make it practicable to operate all the loads of an 
electrical supply system with energy from a single set of similar 


generators. 


The Changes in the Demand. 

Outside of stations the changes of electric loads have been 
quite as striking as the changes of generating equipments within. 
In 1887 all arc lamps operated with direct current between 
carbon points in open air, and the volts per lamp were about 
fifty. Now the enclosed are type has displaced the 
open type in most large systems and the latter is 
fast disappearing. 
sysbems even with enclosed arcs, but in the more common case 


Direct current is still in use by some 


the constant-current dynamos and its open are lamps have been 
discarded together, and constant-current transformers with 
enclosed arcs have taken their places. 
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Seventeen years have marked fewer changes in incandes- 
cent lighting than in the supply of either arc lamps or electric 
motors, but even here the differences are notable. A system 
that has met well merited extinction was that by which groups 
of multiple incandescent lamps with so-called distributors were 
operated in series on constant-current circuits. There was the 
Edison “municipal” system on which series of low-voltage in- 
candescent lamps were connected in multiple to a direct-current 
dynamo of about 1,200 volts constant pressure, and were used 
for street lighting. “In a similar way series of incandescent 
lamips were connected to a 1,000-volt alternator. Approximately, 
constant current, either direct or alternating, was maintained 
in each series by cutting in and out lamps on a board at the 
station, to correspond with changes in the number burning 
outside. Happily these series multiple systems are of the past, 
and incandescent street lamps are now generally operated by 
are dynamos or more frequently constant-current transformers. 
The most important changes in incandescent lamps relate 
to efficiency and voltage. The former has been increased so 
that fifty-watt, sixteen-candle-power lamps are a standard prod- 
uct. The fifty-volt lamp for multiple operation has been almost 
entirely displaced by that of at least 110 volts. From this lat- 
ter figure the voltage is being gradually pressed up toward 120. 
Finally there has come the 220 to 250-volt lamp with a reduc- 
tion of seventy-five per cent in the weight of copper necessary 
for distribution. 

Most important of all the changes in electric loads has been 
the great increase of stationary motors. The story is told by 
a single example. Such motors connected to the electrical sup- 
ply systems of Boston had an aggregate horsepower of 298 
in 1887, and 24,225 in May, 1904. 

Electric power has been distributed from central stations 
on four distinct systems, and three of these systems are still in 
First in point of time came arc motors, and con- 
The 
early importance of are motors is shown by the fact that as 
late as 1887 they constituted more than twenty-five per cent 
of all motors on the Boston systems, but at the present time 
there is only one motor of this type connected to electrical sup- 
ply systems in the entire state of Massachusetts. Motors con- 
nected to Edison three-wire systems have on the contrary shown 
a large and constant increase of numbers and capacity. The 
third system of power distribution to electric motors, that by 
direct current at about 500 volts, had not begun in 1887, but 
has since become quite general and is probably still on the 


regular use. 
stant pressure motors on Edison three-wire svstems. 


increase. 

Latest but not least among the motor systems is the supply 
of alternating current, either single, two or three-phase, to ma- 
chines of the induction type. At present the systems supply- 
ing motor current at 250 and 500 volts direct, and at 2,300 
and 550 volts alternating current are in keen competition with 
cach other, and the ultimate result can hardly be foretold. 

Electric heaters, almost unheard of at the time of the earlier 
Boston convention, are a promising addition to central sta- 
tion loads. In spite of the small percentage of the latent energy 
of coal represented by the electric current, heaters operated 
by this current have a wide field in the industrial arts. How 
far it may be possible for electric current to find a place in the 
heating of buildings is a question for the future. 
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THE LINES OF THE BELL TELEPHONE 
COMPANIES AND INTERNATIONAL 
CONNECTIONS. 

The network representing the lines of 
the Bell Telephone companies indicates 
more clearly than columns of statistics the 
distribution of the vast plant throughout 
the country. 

The meshing of the lines in some por- 
tions is in such close hatching as to lose 
their segregation and approaches the 
blended conditions of a tint, and in this 
respect is closely comparable with certain 
maps issued by the department of the 
census in which the shading in various 
districts represents the relative quantity 
of certain classes of collated facts. 
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This map shows the relative distribu- 
tion of the routes traversed by the four 
million miles of line wire, and reveals 
the countless number of intersections 
through which connections can be made 
from one point to nearly every locality 
throughout the United States. 

The United States census enumerates 
10,602 incorporated cities, towns, villages 
and boroughs, and yet this telephone serv- 
ice connects to 26,128 different localities. 

The tendency of the lines to radiate 
from the principal cities is an indication 
of the growth of the telephone system 
from its initial conditions of installation 
in the principal ‘business houses, thence 
to residences, and afterward connecting 
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tion of about twenty to the square mile, 
while to the west of this district the land 
consists of sterile hills and alkali plains 
with a roving population of less than one 
to the square mile, until the fertile wheat 
fields of North Dakota along the Northern 
Pacific Railroad are reached, where there 
are numerous telephone lines. 

As the tillage of the soil and planting 


of trees in the central meridian have con- 


served the rainfall, developing barren 
land, still further to the west, first into 
grazing territory and thence to farming 
lands, until the agricultural districts have 
extended 200 miles westward ‘during the 
present generation, so the present vacant 
strip may be developed eventually into 


ee AND —m 
INTERNATIONAL CONNECTIONS . 


LINES OF THE BELL TELEPHONE COMPANIES AND [NTERNATIONAL CONNECTIONS. 


While all parties interested are familiar 
with the aggregates of this national tele- 
phone system as given in the report of 
President Frederick P. Fish, which was 
printed in these columns at the time of 
its issue, we will merely cite that to make 
10,134,000 connections per day required 
3,779,517 telephones and 3,958,891 miles 
of wire; and that during the year 1903, 
there was a net increase of 629,197 tele- 
phones and 677,229 miles of line wire, 
these extensions of plant costing $35,368,- 
700. 

These increments of twenty per cent 
have already received the profound con- 
sideration which the results indicate, and 
need not be treated here. 


near-by cities together until lines extend 
from the littoral half way across the con- 
tinent, giving long-distance service to the 
gap of 140 miles along the hundredth 
meridian which will be closed in the near 
future, along the dotted lines which rep- 
resent, here and elsewhere on the map, 
circuits which are either projected or 
under construction. 

The sudden termination of the lines 
uniformly along this meridian is an in- 
dication of the close relationship between 
the telephone and a productive population. 

A study of the population and re- 
sources of the counties along this terri- 
tory shows that the telephone lines are 
extended over districts having a popula- 


fertile lands suited for the sustenance 
of a large population. 

This map shows the development of a 
few years of enterprise; the methods of 
the use of the telephone especially for 
long distances have been so well estab- 
lished as a portion of usual commercial 
methods that it is of interest to conjecture 
the appearance of a similar map ten years 
hence. 

While the small scale would not permit 
the representation of further detail to 
show the inevitable continuation of the 
increase of lines in densely populated dis- 
tricts, yet there will be extensions in every 
direction. It may be expected that such 
tracts as the Maine forest, the Adiron- 
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dacks, the Blue Ridge, the Ozark moun- 
tains and the Everglades for the country 
east of the Mississippi, and the mountain 
ranges and deserts of the Pacific slope 
will not have any increase of population 
to require telephones, except the extension 
of long-distance lines to keep in touch 
with the development of mineral wealth 
and lumbering, yet the installation of 
telephones in smaller towns, the continued 
growth of farmers’ lines and the increase 
of the toll lines which all this requires 
will make notable changes in the telephone 
map of the future, as it will indeed extend 
the time-saving methods of its use to all 
whose vocations reach beyond their in- 
dividual efforts, to commercial and per- 
sonal relations with others outside of their 
immediate presence. 


The International Electrical Con- 

gress. 

The preliminary programme and ar- 
rangement for section “A” of the Inter- 
national Electrical Congress, which meets 
in St. Louis, during the week of Septem- 
ber 19, were published in the ELECTRICAL 
Review of April 23. The following has 
been announced for sections “B” and “C:” 


SECTION B. 


General applications—Chairman, Pro- 
fessor C. P. Steinmetz; secretary, Profes- 
sor Samuel Sheldon. 

“Direct-Current Commutation”—Pro- 
fessor E. Arnold. 

“Compensated Alternators’—Dr. O. S. 
Bragstad. 

“Standardization of Dynamo-Electric 
Machinery and Apparatus’—Colonel R. 
B. Crompton. 

“Calcul des Alternateurs’—M. Andre 
Blondel. 

“Uher die Naturliche Radioactivitat der 
Atmosphare und des Erdbodens”—Drs. 
Elster and Geitel. 

“The Distribution of Voltage and Cur- 
rent in Closed Conducting Networks”— 
Herr C. Feldmann. 

“Self-Regulating and Compounded 
Synchronous Machines”—M. A. Heyland. 

To be announced—W. M. Mordey. 

“Rectifiers” —A. Nodon. 

“Electricity in Ancient Egypt”—Sir W. 
Preece. 

“Magnetic Leakage in Alternating-Cur- 
rent Machinery”—Professor C. A. Adams. 

“Electric Motors in Shop Service”— 
Mr. C. Day. 

“Carrying Capacity of Cables and Con- 
ductors’—Mr. J. W. Esterline. 

“Sparking Distances Corresponding to 
Different Voltages”’—Mr. H. W. Fisher. 

“The Design of Insulators”—Professor 
H. J. Ryan. 
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“The Regulation of Alternators”—Mr. 
D. B. Rushmore. 

“The Influence of Wave Shape upon Al- 
ternating-Current Meter Indications”— 
Professor E. B. Rosa. 

“The Equipment of a Commercial Test- 
ing Laboratory”—Dr. Clayton H. Sharp. 

“Very High-Voltage Transformers”’— 
Professor H. B. Smith. 


SECTION C. 


Electrochemistry—Chairman, Professor 
H. S. Carhart; secretary, Mr. Car] Her- 
ing. 

“Methods of Determining the Degree of 
Dissociation”—Professor Dr. S. Arrhe- 
nius. 

“Electrometallurgy of Nickel”—Dr. W. 
Borchers. 

“Electrolytic Methods for the Rapid 
Production of Copper Sheets and Tubes” 
—Sherard O. Cowper-Coles. 

Subject to be announced—Dr. F. Dole- 
zalek. 

“Electrical Extraction of Nitrogen from 
the Air’—J. Sigfried Edstron. 
“Alumino-Thermics”’—Dr. 

schmidt. 

“Electrolytische Zerstörungen in der 
Erde”—Professor Dr. F. Haber. 

“Electrometallurgy of Iron and Steel” 
—Dr. P. C. L. Heroult. 

“Chlorine Smelting’—Mr. J. Swin- 
burne. 

“The Chemistry of Electroplating’— 
Professor W. D. Bancroft. 

“The Lead Voltameter’—Mr. 
Betts and Dr. Edward Kern. 

“The Preparation of Materials for 
Standard Cells’—Professor H. S. Carhart 
and Dr. C. A. Hulett. 

“Alkaline Batteries’—Thomas A. Edi- 
son. 

“The Silver Voltameter’—Dr. K. E. 
Guthe. 

“The Units Employed in Electrochem- 
istry”—Mr. Carl Hering. 

“Notes on Electrolytic Copper Re- 
fining’—Mr. J. T. Morrow. 

“The Energy Absorbed in Electrolysis” 
—Professor J. W. Richards. 

“The Relation of the Theory of Com- 
pressible Atoms to Electrochemistry”’— 
Professor T. W. Richards. 

Pere 
Telephone Arithmetic. 

The Census Bureau issues a bulletin of 
some interest relating to the use of the 
telephone in the United States. From the 
figures given it appears that in 1902 there 
were something more than five thousand 
millions of telephone messages exchanged 
in the United States. This suggests some 
calculations which may profitably employ 
the arithmeticians. 
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The convenience of the telephone un- 
doubtedly leads to its employment with un- 
necessary frequency ; that is, a great many 
messages are sent over the wires which 
might be sent by mail or postponed for 
a convenient opportunity of personal in- 
terview. If it is assumed that half the 
messages sent were sent because it was 
merely convenient, there remain two thou- 
sand five hundred millions of necessary 
communications, of consequence as af- 
fecting the business or social activities 
of the American people, to find out how 
much time was saved we must assume an 
arbitrary average. On long-distance mes- 
sages this might run into days for each 
communication. On nearby calls it might 
be but minutes. If we assume, as we may 
safely do, that the saving of time on each 
necessary communication in asking the 
question and getting an answer, or on im- 
parting or receiving information, will 
average at least ten minutes by telephone 
over any other available agency of com- 
munication, we find that the saving on 
the two thousand five hundred millions of 
messages of the exigent and important 
class exchanged in 1902 was twenty-five 
thousand million minutes, or 416,666,- 
666 hours, or 17,361,111 days, or 47,830 
years. If we allow fifty years for the 
maximum average of useful life, the ten 
minutes saving on each of one-half the 


messages of the 1902 telephone service 
would aggregate the entire lifetime for 
purposes of work of more than 956 able- 
bodied men employed as messengers. 

By as much as we should vary the as- 
sumed average saving of time per mes- 
sage our totals would increase or decrease. 
Probably ten minutes per message is far 
below the figure which would be warrant- 
ed.—New York Times, May 29. 


Action of Radium on Metals. 

In a recent communication to the Rus- 
sian Physico-Chemical Society, Mr. N. 
Orloff explained an experiment which he 
carried on in April, 1903. An cbonite 
capsule, containing 0.03 gramme of ra- 
dium bromide, was covered with an alumi- 
num plate 0.01 millimetre in thickness. 
About July, when the capsule was open- 
ed, protuberances were noticed on the sur- 
face of the aluminum which had been 
turned toward the radium. ‘These re- 
sembled small drops of melted metal. 
These protuberanees proved to be radio- 
active, producing a photographic image 
on acting for some minutes through black 


paper, and even after six months they 
were found to emit invisible radiations 
without any appreciable weakening. ‘The 
author thinks that a stable alloy is form- 
ed by the accumulation of material par- 
ticles given off from the atomic systems 
of radium around small aluminum nuclei. 
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New Telephone Building in 
Trinidad, Col. 

The Colorado Telephone Company has 
recently completed a new telephone build- 
ing in Trinidad, a city of about six thou- 
sand inhabitants, located in the southern 
coal fields of the state, some two hundred 
and fourteen miles from Denver. The 
new office is located on Main street, in 
the central business portion of the city, 
and presents an attractive appearance. It 
is designed according to the telephone 
company’s standard layout for small ex- 
changes of the common battery type, bear- 
ing a distinct resemblance to the offices 
at Boulder, Colorado Springs, etc. The 
building is of brick, two stories in height, 
with a basement extending below the 
street level, and it also has a one-story 
extension shed in the rear. The build- 
ing proper occupies a ground area of 
thirty-one feet by forty-one feet, and is 
twenty-eight feet high in front. On the 
southeast side the company owns a private 
alleyway which connects the street with 
the rear yard, facilitating the handling 
of supplies and materials. 

Entering the building at the street 
floor is a stairway leading to a 
hallway, which in turn connects with 
a large and well lighted public 
office. Here are located the booths for 
long-distance service. The pwhlic office is 
separated by a railing from the general 
office of the exchange, and upon this floor 
are also located the offices of the Trinidad 
agent of the company and the line fore- 
man. There is provided a rear exit to 
the yard, via the roof of the back exten- 
sion shed and a special stairway leading 
to the ground. 

The operating room and the operators’ 
retiring room are located upon the second 
floor, and there is also provided a small 
attic loft for storage purposes. The base- 
ment contains most of the electrical appa- 
ratus of the building, with the exception 
of the main switchboard. 

The lead-covered underground cables 
which carry the subscribers’ lines enter 
the building from the Main street side 
of the basement, whence they pass to the 
main distributing frame. The horizon- 
tal side of this frame has a capacity of 
eight shelves, with 180 pairs of terminals 
per shelf. Maple channel strips are pro- 
vided for a total of 1,440 separate lines. 
The vertical side of the frame is laid out 
for nine arrester bars, with 100 pairs of 
arresters per ‘bar. 
stalled, but only 820 pairs of arresters 
have been put in. The vertical side of the 
frame is arranged to be extended to a ca- 
pacity of sixteen arrester bars ultimately. 


Nine bars are now in- 
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The first bar is kept for toll lines and out- 
going trunks, and the remaining bars 
are used for subscribers’ lines. The cables 
then pass to the intermediate distributing 
frame and relay rack. The function of 
the intermediate frame is to enable the 
traffic and operators’ leads to be properly 
distributed between the different sections 
of the main switchboard, while the relay 
rack controls the lamp signals on the main 
board, which are operated by subscribers 
in calling, etc. From the relay rack the 
wires run upward through a cable shaft 
to the switchboard in the operating room. 
A capacity of two sections is provided in 
the intermediate frame, the horizontal side 
having eight shelves with 200 lines per 
shelf, and the vertical side ten vertical 
bars, with a capacity of 160 lines per bar. 
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glass tanks and have a discharge capacity 
of 280 ampere-hours at the eight-hour 
rate. The normal charge rate is thirty- 
five amperes. The battery is located on 
special shelves in one corner of the dis- 
tributing room, and it is connected with 
the charging generator through a slate 
switchboard which stands in the terminal 
and distributing room. This switchboard 
contains one Jewell combination volt and 
ammeter, baby size, with a central zero 
ampere scale reading up to fifty volts on 
each side, and two volt scales, 0-50 and 
0-5; one twenty-four-ampere, single-pole, 
underload “I. T. E.” circuit-breaker, pole- 
changer fuses, machine fuses, switches, 
generator rheostat and two starting-boxes. 
There is also a choke-coil for the charging 
leads. In the basement is also a heater 
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The relay rack has a capacity of 1,600 
relays, and is equipped with a thirty-six- 
volt vibrating bell which rings automatic- 
ally when a fuse blows in one of the op- 
erator’s cord circuits, thereby calling the 
attention of the trouble-man. 

A White & Middleton gas engine of four 
brake-horse-power is located in a small 
room in one corner of the basement. This 
machine drives by belt-connection a 1,050- 
watt forty-two-volt Western Electric Com- 
pany’s charging generator set in the main 
terminal and distributing room. This 
generator charges the storage battery in 
daily operation, the battery consisting of 
sixteen chloride accumulators of the type 
“E 15,” manufactured by the Electric 
Storage Battery Company, of Philadel- 
phia. The battery plates are hung in 


for warming the building, and a testing 
table for locating electrical troubles on the 
lines, switchboard, ete. This inspector’s 
test table contains one operating position, 
two test-line circuits to the switchboard, 
one cord circuit, three incoming trunk 
lines, two trunk-line circuits to the main 
frame, voltmeter and keys. The voltme- 
ter has a shunt key for reducing its re- 
sistance from 10,000 to about 200 ohms, 
in measuring low resistances. 

The switchboard is perhaps the most 
interesting feature of the plant. It is a 
standard, central energy, multiple, lamp 
signal, relay board of the Western Elec- 
tric Company’s type No. 8 and is located 
parallel to the wall on the Main street 
side of the operating room. Future ex- 
tensions will be made by a right-angled 
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turn along a line parallel to the company’s 
_private alleyway. There is no separate 
board for either toll or trunking business, 
as in large city offices. The capacity of 
the switchboard is nine five-panel, two- 
operator sections, only five of these sec- 
tions being built in at present. There 
are now in service ten operating positions 
—that is, ten operators constitute the full 
complement of the board, seven being 
local or “subscribers’ operators” and three 
toll operators. Provision is also made for 
a recording operator’s position for making 
records of toll business. The capacity of 
the switchboard is 1,500 subscribers’ mul- 
tiple jacks, 800 of which are now installed. 
There are now in use ten toll line multiple 
jacks, twenty recording and local trunk 
multiple jacks, and twenty outgoing 
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tion together for night work, and a night 
bell is installed in the rear of the second 
section of the switchboard. Pay station 
lines are multipled throughout the sub- 
scribers’ multiple jacks. All toll lines, 
direct recording trunks and subscribers’ 
lines are multipled through all the toll 
sections, and the recording operator’s po- 
sition will be equipped in the same man- 
ner as the regular line positions, making 
the system more flexible and better team 
work possible. The switchboard is lighted 
by incandescent lamps, arranged beneath 
reflectors so that light will not be thrown 
into the operator’s eyes. 

The chief operator’s desk is located near 
the main switchboard and is equipped with 
one operating position, three local cord 
circuits, four incoming trunk circuits, 


Main SWITCHBOARD AND CHIEF OPERATOR’S DESK, TRINIDAD OFFICK OF THE 
CoLORADO TELEPHONE COMPANY. 


trunk multiple jacks. The ultimate ca- 
pacity of each subscriber’s operator’s po- 
sition is 200 answering jacks, 111 of which 
are at present in use. There are in op- 
eration ten answering jacks per toll op- 
erator’s position. The total number of 
subscribers’ answering jacks in use is 760, 
and there are in operation five pay station 
jacks, five recording jacks, twenty two- 
way trunk line jacks, four local switching 
trunks, two test line circuits and one in- 
struction circuit. There are six local toll 
call circuits per position and four through 
toll circuits per toll operator’s position. 
Sufficient jacks are provided in the trunk 
multiple for locating such additional 
trunks and lines as the company desires 
to install. A key is arranged to throw 
the last toll and first local operating posi- 


four outgoing call wire trunk circuits, one 
instruction circuit, ten monitoring circuits 
to the main switchboard and various keys. 
The desk is equipped for four-party line 
ringing. The operators’ retiring, rest and 
toilet rooms are located next to the main 
operating room on the same floor. 

The system of which the Trinidad office 
forms a part covers practically the entire 
state of Colorado and presents every va- 
riety of operating problems from the main- 
tenance of mountain lines in the wildest 
passes of the Continental Divide at alti- 
tudes of from 12,000 to 14,000 feet above 
the sea, to the provision of service in the 
metropolis of Denver, and the operation 
of ranch lines over the great stretches of 
prairie lands which lic between the Rockies 
and the Nebraska boundary. 
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Purchased Electric Power in 
Factories. 

One of the interesting papers presented 
at the recent convention of the National 
Electric Light Association, in Boston, was 
that on “Purchased Electric Power in 
Factories.” 

This paper classifies the various uses of 
electric motors in factories. The commit- 
tee appointed at the convention of 1903 
formulated and sent to every member of 
the association a circular letter, in which 
most of the common uses of power were 
classified, and certain questions were asked 
in regard to these classes. These ques- 


tions were such as to bring out the more 
important points connected with pur- 
chased electric power. The total number 
of circulars sent out was 462. The num- 
ber of answers received was sixty-one. 
Nineteen reported that they sold no power 
to factories, eleven gave no information or 
answered but one or two questions, and 
thirty-one replied more or less fully. The 
sale of power to boot and shoe factories 
is small. Only ten companies report sell- 
ing any, and these have a total of 354 
horse-power. This amount of horse-power 
is divided among twenty-seven customers, 
an average of thirteen horse-power to each 
shop. Twentv-seven companies supply 375 
printing establishments with 6,247 horse- 
power. Ten companies report cotton fac- 
tories as customers. ‘There are forty- 
eight factories having 3,060 horse-power, 
an average of sixty-three horse-power to 
each factory. One company reports a 
sale of power to a woolen factory. This 
company has five customers, with 115 
horse-power. Twenty-three companies are 
selling power to 172 wood-working shops, 
where 1,953 horse-power are installed. The 
largest motor in this class is of sixty 
horse-power. ‘Twentv-nine companies are 
supplying 334 metal-working shops, in 
which are installed 6,744 horse-power. 
The bookbinder is an unimportant user of 
electric power. Seven companies report 
fifteen customers with sixty-nine motors 
and 306 horse-power. The cost of pro- 
duction has almost invariably been re- 
duced by the substitution of electricity 
for steam or gas, the principal factors in 
such reduction being the elimination of 
shafting, the ability to shut down the 
power a part of the time, the saving in 
attendance, and the low rate at which 
electricity is sold. 
| 


The Parkersburg, Marietta & Interur- 
ban Railway Company is extending its 
present power station at Parkersburg, 
W. Va., with Westinghouse-Parsons steam 
turbines. A 400-kilowatt unit will be 
installed, which will operate on 150 
pounds of steam and _ twenty-eight-inch 
vacuum. Steam will be furnished by 
water-tube boilers, without a superheater. 
The generator will furnish two-phase six- 
ty-cycle current at 2.200 volts, to a single- 
phase distribution system for local light- 
ing. 
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LOST AND UNACCOUNTED-FOR 
CURRENT.' 


BY C. W. HUMPHREY. 


I will endeavor in the course of this 
paper to explain in full the calculations 
of losses, known and unknown, for alter- 
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Fig. 1.—TYPICAL TRANSFORMER RECORD 
SHEET. 
nating and direct-current circuits, and 
to give the records of some of the results 
we have obtained and tabulated during 
the past two years. Most of the data 
herein given are compiled from results 
obtained on the lines of the Denver Gas 
and Electric Company. 

Our lines in Denver are now all 
2,400-volt, single-phase feeders, but the 
calculations are approximately the same 
for all systems of distribution, regard- 
less of voltage, frequency or phase. Even 
in high-tension transmission lines the 
same methods may be used, there being 
no actual losses introduced by inductive 
drops. Most high-tension lines, how- 
ever, have integrating wattmeters on 
both ends of the line. The difference in 
the readings will indicate the total loss 
in transmission. This loss may be easily 
subdivided into resistance losses and trans- 
former losses. 

Direct-current losses may be calculated 
in much the same manner as those of 
alternatingscurrent circuits, although 
resistance losses and meter shunt losses 
are all that must be accounted for. We 
found the “drop of potential” method the 
most satisfactory for caleulating the line 
losses, following along the same lines as 
described for alternating-current circuits 
(mentioned later). The meter shunt 
losses were taken care of in the same way 
as for alternating currents. 

The different losses in an alternating- 
current system may be classified as fol- 
lows: 

Transformer iron losses. 

Primary resistance losses. 

Secondary resistance losses. 

Meter shunt losses. 

l Read before the National Electric Light Association 


at its twenty-seventh at held at Boston, Mass., 
May 24, 25, 26 and 27, 1 
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I will begin with the transformer iron 
losses, and show methods of calculating 
and keeping records of same. We have a 
card index system consisting of two sets of 
cards. One set has a card for each trans- 
former on our lines and also those in stock, 
and shows the date of purchase, where set, 
manufacturer’s number and type, iron 
and copper losses as shown by test, and 
also whether or not the transformer has 
been removed and for what cause as well 
as a retest on its iron loss before it is 
again placed in service. In fact, these 
cards show the entire history of each trans- 
former from the date of purchase up to 
the present time. The other set of cards, 
which we will call the feeder index, 
shows the exact location, make and num- 
ber of transformer, also the number of 
feeder on which it. is located. These 
cards are arranged according to location 
and feeder, while the other index is ar- 
ranged numerically according to the make 
and number of the transformer. Our 
records are not as complete as the above 
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statement might seem to imply, due to 
the fact that these records have all been 
started within the past two years and do 
not include full data on transformers 
purchased prior to that time. 

In a great many instances we have 
tested transformer iron losses while in 
service. We do this in a very unique 
way and without interruption to service. 
We have a small testing board, which in- 
cludes a wattmeter, voltmeter and a small 
variable resistance. To these instruments 
are attached two flexible duplex cables of 
sufficient length to reach from the ground 
to any transformer on any pole. The pri- 
mary fuses of the transformer are pul- 
led, the neutral of the secondary is dis- 
connected (that is, if the transformer is 
on a three-wire network), one side of the 
secondary is left intact and the other side 
is cut, and the wattmeter and resistance 
are inserted in the circuit by means of one 
of the flexible cables, the other cable be- 
ing used for pressure wires. The sec- 
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ondaries are kept alive by the other trans- 
formers on the system. ‘The resistance 
is then so adjusted that normal voltage 
is impressed across the secondaries of 
the transformer. Readings are then taken 
on the wattmeter, which indicates ap- 
proximately the iron loss and may be cor- 
rected for instrument losses in the usual 
way. 

We also keep up a transformer record 
sheet for the purpose of more readily find- 
ing our transformer iron losses as soon 
as possible after the first month. These 
sheets have a line for each day of the 
month, on which is placed the number of 
transformers of each size and make ac- 
cording to the different headings. On the 
extreme right of the sheet is a column 
for the total transformer iron loss for 
one day. This represents the total twen- 
ty-four-hour loss on that particular feeder, 
which is the summation of all the indi- 
vidual losses pertaining to the trans- 
formers on each line. At the end of the 
month this last column is totalized, and 
this represents the total loss for the month 
on that feeder. Fig. 1 illustrates a typi- 
cal sheet, which will more readily con- 
vey the exact idea of these transformer 
record sheets. 

The next known loss to consider is the 
primary resistance loss. This loss has 
been more difficult to ascertain correctly 
and keep up from month to month than 
any of the other known losses. We have 
used four different methods of calculat- 
ing this loss, and will take up each dif- 
ferent method and endeavor to show the 
advantages and disadvantages of each. 

The first method used was to measure 
up the length and size of wire in the pri- 
mary feed, assuming one ampere to be 
flowing from the station to the first di- 
vision point in the feeder, then assum- 
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ing the current to divide proportionally 
to the connected load in each branch of 
the feeder; calculating and summing up 
all losses due to an initial flow of one 
ampere and using that as a constant. 
Then ampere-meter readings are taken 
at short intervals at the station during 
a period of twenty-four hours. Each 
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of these readings is then squared and mul- 
tiplied by the constant. The summation 
of these losses will give the total primary 
resistance los for one day. This method 
is fairly accurate, but is long and tedious 
and can not be relied upon any better 
than other more simple methods. One 
point of error in this method is the fact 
that a suspended wire stretches in course 
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of time, making its cross-section smaller 
than it was originally and therefore of 
higher resistance. Joints and junction 
fuses also introduce errors of more or less 
magnitude. The results as obtained from 
this system are always considerably 
sinaller than actual measured results. 

I next undertook to accomplish the de- 
sired result by placing a recording volt- 
meter at the station and another at the 
centre of distribution and then taking 
the difference between the two readings 
and multiplying by the load in amperes 
corresponding to the drop in voltage, and 
summing up as in the previous method. 
This would be a very satisfactory method 
if this drop could be ascertained correct- 
ly. A small potential transformer is 
usually employed for the purpose of step- 
ping the voltage down for the recording 
voltmeter. The ratio of these transform- 
ers, when used on a 2,400-volt feeder, 
would be 20 to 1. These voltmeters can 
not be read with an accuracy closer than 
one volt; therefore it means an error 
which must be multiplied by a constant 
of twenty, and when two voltmeters are 
used, one at the station and one at the 
centre of distribution, it means a possible 
multiplication of an error by a constant 
of forty. This error amounts to consider- 
able where accuracy is essential. 

The next method used was to place an 
integrating wattmeter in the primary lead 
just before it begins to feed,running press- 
ure wires for it back to the centre of dis- 
tribution. Readings were taken the first 
and last of the month, and kilowatt-hour 
readings obtained subtracted from that 
obtained on the station wattmeter for the 
same period. This is a very good method, 
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provided there are no grounds or indi- 
vidual taps taken off between the two 
wattmeters. If this should be the case, 
the results obtained might lead to an er- 
roneous impression. 

The method finally adopted and now 
in use exclusively is a measured resist- 
ance method. With the use of this meth- 
od the feeder must be shut down at some 
convenient time, preferably during light 
load, and the primary fuses of all trans- 
formers pulled; that is, all those on the 
station side of the centre of distribution. 
The primaries are then short-circuited 
at this point and the resistance of the cir- 
cuit is measured by the “drop of poten- 
tial”? method with direct current, the di- 
rect current being supplied from a separ- 
abe direct-current machine and the voltage 
varied so as to permit of a series of read- 
ings being taken. The loss is then cal- 
culated by means of ampere readings 
taken at the station at stated intervals, 
the same as in the first two methods. Or 
a better way than calculating each par- 
ticular pong is to calculate the losses 
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for different amounts of current and plot 
a curve of watt loss and primary am- 
peres. This curve also includes the pri- 
mary copper loss of the transformer on 
the feeder, full load on the feeder being 
considered as the sum of the full-load 
capacities of the different transformers. 
The readings taken at the station may 
then be readily run off on this curve and 
summed up for a period of twenty-four 
hours, full-load copper loss of the trans- 
formers for the entire feeder being the 
sum of the individual losses for all trans- 
formers on the feeder. The copper losses 
of a transformer are assumed to be divid- 
ed equally between the primary and scc- 
ondary windings. This assumption has 
been borne out by tests. Fig. 2 is a 
curve showing the different primary losses, 
as calculated above. 

After losses are obtained for a period 
of one day, the total loss for the month 
must be calculated. This is done by mul- 
tiplying the output on the feeder for one 
day by the number of days in the month 
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and dividing into the total output for the 
month as obtained on the feeder watt- 
meter. This result is squared and mul- 
tiplied by the loss for one day and mul- 
tiplied by the number of days in the 
month. These results will be as close 
as it is possible to calculate them and 
would be very accurate if it were not for 
the fact that the characteristics of the daily 
load curve change during the different 
seasons of the year. The peak is very 
sharp in the summer with a very small 
morning peak, while in the winter the 
peak is quite broad and the morning peak 
is much more noticeable. For this rea- 
son these losses must be recalculated from 
time to time during the year as these 
characteristics change. Fig. 3 shows a 
curve of one of our principal business 
feeders illustrating these different charac- 
teristics. The greater demand shown for 
March 29 is due to new business on that 
feeder. Evidence of new businesa is 
shown throughout the curve. Both De- 
cember 18 and March 29 were clear days. 

The kilowatt-hours lost due to primary 
resistance for one year, multiplied by the 
actual cost of generation, will show 
whether reenforcements would pay fi- 
nancially and to what extent they might 
be carried. By cost of generation is meant 
the variable costs, which vary as the out- 
put; it does not include any of the fixed 
expenses. 

The secondary resistance losses are 
somewhat more difficult of accurate cal- 
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culations. Following is the method we 
have used exclusively for our three-wire 
secondary network. 

In this calculation we have had to as- 
sume some things in order to arrive at 
results, The total secondary load is as- 
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sumed to be divided up in proportion 
to the sizes of the different transformers, 
one-half the load on each transformer to 
feed each way, and this amount of cur- 
rent to feed one-fourth the distance be- 
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tween transformers. The assumptions 
have, however, been verified in each case 
by the testing of all transformers on the 
line. This assumption would not hold 
true, however, before we began to test our 
transforiners systematically and place 
them on our lines in accordance with 
the actual load carried, instead of de- 
pending, as is the usual custom, upon the 
connected load. We found that the actual 
load carried varied very widely from that 
calculated on a basis of connected load. 

With these assumptions and the size 
and length of the secondary feeds being 
known, the losses may be figured for sev- 
eral different amounts of current flowing 
and plotted in a curve. We also started 
in to figure the loss due to current flowing 
in the neutral, but this loss was found 
to be negligible on our system of distri- 
bution, due to the fact that our trans- 
formers are so evenly balanced that there 
is a minimum flow of current in the neu- 
tral. This is not the case on the ma- 
jority of distributing systems, as most 
of the transformers are in the same con- 
dition as ours were before a systematic 
test was instituted by means of an in- 
strument termed the “portable line 
meter.” The instrument consists of an 
ammeter directly calibrated with a small 
series transformer having a two-piece 
iron core hinged together so as to permit 
of its being opened and clasped over a 
wire at any point. With this instrument 
we have been enabled to measure the ex- 
act load carried on a transformer at any 
time, also the amount of unbalancing. 
The loss in the neutral does not vary 
as the per cent of unbalancing and 
is therefore inappreciable for small 
amounts of unbalancing! But in 
most systems of distribution, where this 
unbalancing is quite considerable, it be- 
comes an important item. Unbalancing 
not only increases the losses materially, 
but also decreases the available capacity 
of the transformer quite materially. It 
has been claimed that transformers bank- 
ed together on a three-wire network would 
adjust themselves to the total unbalance- 
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ing of the feeder. This is not true, as we 
have found transformers of the same 
make and size on adjoining poles consider- 
ably unbalanced on opposite sides; and 
even in cases where transformers are 
banked together on the same pole, they 
will not divide their loads evenly. This 
was very strikingly illustrated by an oc- 
currence that took place here some time 
ago. During a breakdown in an isolated 
plant furnishing power for a theatre, 
we were called upon to furnish them with 
light. In order to do this we placed six 
ten-kilowatt transformers and one twenty- 
kilowatt transformer, all of the same make 
and type, just outside of the building 
and connected them up for 110 volts, ty- 
ing them together with a 500,000-circu- 
lar-mil cable which fed the theatre. Fol- 
lowing is the average load in amperes on 
each transformer during operation : 


Size. Load in Amperes at 
Kilowatts. 108 Volts. 
10 106 
10 93 
10 130 
10 112 
10 90 
10 90 
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Fic. 7.—MONTHLY OUTPUT AND LOSSES. 


the resistance losses in the service loops. 
This is taken care of by assuming the 
secondary load to be equally divided be- 
tween the different service loops, and tak- 
ing the average length and size of a ser- 
vice. 


The secondary transformer copper loss ` 


is taken into consideration in the same 
way as in the primary losses. A curve 
is then plotted of the secondary resist- 
ance loss, secondary transformer loss, and 
service resistance loss, and then a curve 
of the total losses is plotted. A sample 
of one of these curves (Fig. 4) is here 
shown, watts loss being plotted against 
primary amperes, 
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The all-day losses are obtained in the 
same way as with the primary, using the 
station ampere readings in the same way; 
the station ammeter not being relied upon 
entirely, a standard portable instrument 
being cut in and used, and the switch- 
board meters being calibrated at the same 
time. 

The only known loss now left to deter- 
mine is the meter shunt loss, a loss that 
one might think at first hardly worth 
considering, but which is nevertheless of 
considerable importance and assumes very 
large proportions in some instances. The 
loss can be obtained with a greater ac- 
curacy and less trouble than any other 
of the losses. Each different type and 
size of meter must be tested and the aver- 
age of a number of different tests taken. 
We use a meter record sheet for our meter 
losses on each feeder very similar to our 
transformer record sheets. These sheets 
are kept up from day to day, and at the 
end of the month the daily losses are sum- 
med up, giving the monthly losses. We 
find it much easier to keep up our records 
in this way from day to day on the dif- 
ferent feeders than it is to wait until 
the end of the month and then figure up 
the losses for the past month. It is also 
the most accurate, and the total losses 
may be ascertained much more quickly 
after the first of the month. A sample 
of one of these meter record sheets is 
here given (Fig. 5). 

Our total sales are figured up at the 
end of each month, and as meters are 
read in three different divisions at dif- 
ferent times, the results do not exactly 
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Fiu. 8.— FEEDER LOSSES. 


correspond to the monthly output. The 
bills for one-third of our consumers cover 
a period from the first of one month to 
the first of the next month, one-third 
from the tenth to the tenth, and one- 
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third from the twentieth to the twentieth. 
This variation might amount to consider- 
able in one month, but, as we figure every- 
thing accumulative from month to month, 
our records are very accurate when fig- 
ured over a space of several months. 

I have now fully explained our methods 
for arriving at our known losses, and it 
will be interesting to note the results ob- 
tained in some of our feeders for the 
past year. We have twenty-four differ- 
ent feeders on all of which the bove records 
are kept from month to month. I have 
plotted graphically the losses on some of 
our feeders, showing variation of losses 
from month to month and the gradual 
but steady decrease in the unknown 
losses. The first curve (Fig. 6) is that 
of a residence feeder, which we desig- 
nate as 1 West. It will be noticed that 
the output and sales have increased very 
rapidly. A slight hump will be noticed 
in the output during October; this is 
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with a three-wire secondary network, 
with the exception that there are still 
some Instances where individual trans- 
formers are used, due to the sparsely set- 
tled territory it covers. 

This tabulation shows several very in- 
teresting things. During the first two 
months the individual transformers 
were done away with and replaced with 
a three-wire network showing a reduc- 
tion in transformer iron losses from 6,475 
kilowatt-hours to 2,560 kilowatt-hours, a 
decrease of a little over sixty per cent. 
At the same time the lost and unaccount- 
ed-for has taken a jump of nearly 170 
per cent. The output and sales increased 
considerably the same month, due to com- 
bining another feeder with this one, ad- 
ding 387 consumers, which were changed 
over at the same time to a three-wire 
distribution. In this instances we in- 
creased our sales to nearly double the 
original amount and decreased our trans- 
former iron loss to about one-half the 
original amount. The primary and sec- 
ondary resistance losses were increased 
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TABLE II.—COMPLETE RECORD SHEET. 


due to some unknown loss, as the curve 
of sales does not show this characteris- 
tic, neither docs the curve of known losses. 
It will be noticed that both the primary 
and secondary losses show a steady in- 
crease due to the increase in the output. 
The transformer iron loss remains about 
the same and so do the meter shunt losses. 
The relation that the sales show to the 
output varies from 59.3 per cent to 80.5 
per cent, being almost a steady increase 
from beginning to end, the unknown loss 
increasing at about the same rate as the 
output for the first two months, drop- 
ping off the next month, and then re- 
maining about the aame for the remain- 
der of the period, although both the sales 
and output increased considerably. 

In table No. 1 is a tabulation of an 
alternating-current feeder for a period of 
six months. During that time the feeder 
was changed from a 1,000-volt individ- 
ual transformer system to a 2,000-volt 


considerably, due to the increase in the 
output of the feeder. 

A complete record sheet (table No. 2) 
is here shown of one of our principal 
business feeders, the same as is kept for 
all the rest of our feeders. One of the 
interesting things on this feeder is that 
the watts per lamp of output remained 
about the same for the entire year, while 
the watts per lamp of sales increased dur- 
ing the same period to nearly double. The 
sales increased from 41.6 per cent to 83.5 
per cent, the known losses remained about 
the same, while the unknown losses de- 
creased from 48.4 per cent of output to 
only 5.22 per cent. 

Our lost and unaccounted-for current 
has been systematically followed up and 
decreased very moeterially. This un- 
known loss is due to leakage through 
grounds, faulty meter registration, errore 
and theft. These losses have been plot- 
ted graphically as shown in Figs. 7 and 8. 
Each circuit is tested for grounds, and 
when found these are traced down and 
removed. 

The greater part of our lost and un- 
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accounted-for current was found to be 
due to thefts. These were found by sys- 
tematic inspection of service loops and in- 
terior wiring. Theft of current was 
found to be done usually by tampering 
with the wiring, removing pressure wires 
and jumping out meters, installing 
lamps ahead of the meter, and in some 
instances tampering with the meter so 
as to retard its rotation. Some of these 
things are very difficult to find, especial- 
ly in cases of concealed wiring. Some cases 
of slow meters were found by placing 
a check meter on the secondary of a trans- 
former feeding a three-wire district, mak- 
ing an isolated district of it by open- 
ing up the junction fuses on each side 
of the transformer. We have quite a 
number of ampere-hour meters on our 
circuits, which accounts for some of the 
Jost and unaccounted-for, as an ampere- 
hour meter will not start on less than 
two to four 16-candle-power lamps. A 
check meter was placed on one district 
having mine ampere-hour meters and 


eleven integrating wattmeters. The re- 
sults were as follows: 
Kilowatt 
Hours. 
Registered on house meters ......... 381.54 
Shunt loss on 11 meters.......... ... 6.1 
Total.... ...... P EIE ESTA 337 .64 
Consumption as shown by check me- 
Obes wun doiwbssaneteeens ws 8 
T5088 E oh oe 29.75 


About the only absolute method of pre- 
venting theft of current, and as yet only 
adopted in isolated instances, is to place 
all metew on the pole. This could be ac- 
complished in the business districts of 
the city by placing a number of meters 
in one box on a pole and running all 
services from this box and, where pos- 
sible, bunching the wires in one cable. 
This would be especially advantageous 
where feeding a large number of con- 
sumers in a large business block, and 
where the running of such a cable would 
not be more objectionable than the pres- 
ent practice of bussing such a building. 
The principal advantage of such a eys- 
tem would be the impossibility of steal- 
ing current from the light company. We 
should be getting paid for all current 
distributed and our losses would certain- 
ly be materially and permanently de- 
creased. 

I have now fully discussed all the prin- 
cipal items relative to the calculations 
of lost and unaccounted-for current. The 
importance of an analysis of the output 
of an electric station can be readily seen 
by the results given in this paper, and in 
the majority of instances such an anal- 
vsis will show such startling results as 
will lead to investigations that will pay 
for the time and trouble many times 
over. A glance at table No. 2 under the 
column headed “Cost of Lost and Un- 
Accounted-for Current” will readily show 
that a considerable amount of money can 
be spent toward decreasing the lost and 
wnaccounted-for current. In no other 
way about a central station can money 
he spent more profitably. 
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BOOK REVIEWS. 


“The Theory of the Lead Accumulator.” 
Dr. Friedrich Dolezalek. Translated from 
the German, with the sanction of the author, 
by Carl L. von Ende, Ph. D (Goettingen). 
New York. John Wiley & Sons. Cloth. 5 by 
714 inches. 241 pages. 30 figures. Supplied 
by the EvecrricaL REVIEW at $2.50. 


This is a book which has been looked 
for for some time. The original, where it 
could be read, has been regarded as one 
of the most valuable contributions to the 
literature of this subject. Its value to 
the English-speaking student certainly 
makes the translation worth while. Chap- 
ter i deals with the chemical theory of 
origin of current; chapter ii, thermody- 
namical theory of origin of current; chap- 
ter iii, the osmotic theory of origin of 
current; chapter iv, variation of electro- 
motive force; chapter v, variation of elec- 
trode potential with acid concentration ; 
chapter vi, temperature coefficient; chap- 
ter vii, influence of externa] pressure; 
chapter viii, behavior during charging and 
discharging; chapter ix, reversibility ; 
chapter x, changes in the open cell; chap- 
ter xi, internal resistance; chapter xii, 
capacity ; chapter xiii, degree of efficiency ; 
chapter xiv, changes in the cell during 
formation, and chapter xv, methods of 
measurements. Chapter xvi gives, in 
tabular form, the density and percentage 
strength of mixtures of sulphuric acid 
and water. ‘There is a carefully compiled 
index, and the plates illustrating the vari- 
ous chapters have been carefully made, 
and are of such size as to allow the deflec- 
tions of the curves to be plainly visible. 


“Conversion Tables.” Carl Hering. New 
York. John Wiley & Sons. Flexible leather. 
200 pages. 414 by 7 inches. Printed on thin 
paper. Supplied by the ELEcTRICAL REVIEW 
at $2.50. 


This is the first of several volumes in 


preparation by the author, which are in- 


tended to contain collections of data con- 
veniently arranged for ready reference. In 
this first volume, all the various measures 
used in practice—more especially by en- 
gineers and physiciste—are given, with 
their values in terms of as many of the 
others as they are likely to be converted 
into in practice. The reciprocals of thése 
are also given, thus enabling every calcu- 
lation involving the conversion of one 
measure into another to be reduced to a 
single simple multiplication. Moreover, 
they are stated in such a form that errors 
due to dividing, instead of multiplying, 
are avoided. It has been the intention to 
include every unit or measure used in 
practice, besides many that are obsolete, 
but are occasionally met with. The more 
useful foreign units or measures have also 
been added. ‘These conversion factors are 
not compiled, but have all been especially 
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recalculated for this volume, under the 
direction of the author, from the exact 
legal values, as far as such values existed. 
This is a book which must be carried 
about and used, in order that its value 
may be appreciated. A cursory glance 
will not make its importance apparent, 
and its true significance will only be 
realized after it has been used for some 
time. A handy reference book, contain- 
ing factors of conversion arranged as they 
are in the present volume, is of peculiar 


Interest to the engineer and physicist. 


That there has been a vast amount of care- 
ful work expended is very evident. A 
complete index renders the finding of any 
particular factor extremely easy. 


“Compendium of Drawing.” In two parts. 
Compiled from the courses of the American 
School of Correspondence of Armour Insli- 
tute of Technology. Cloth. 500 pages in 
each volume. 6% by 10% inches. Numerous 
illustrations. Supplied by the ELECTRICAL 
REVIEW at $3 per volume or $5 per set. 


These volumes, as mentioned above, are 
compiled from the courses of the Ameri- 
can School of Correspondence, and take 
up mechanical drawing, machine design, 
sheet-metal draughting, shades and shad- 
ows, pen and ink rendering, perspective 
and architectural lettering. They are di- 
vided into two parts, part one being de- 
voted.to the architectural or artistic side, 
and part two to the mechanical or prac- 
tical side. Part one consists of seven of 
the forty-five regular instruction papers 


in the architectural course. The chief 


aim of the work is to acquaint the public 
with the scope and practical value of 
these papers, through an opportunity for 
personal examination. If the reviewer 
understands it correctly that part one 
consists of but seven of the forty-five 
regular instruction papers, then the com- 
plete course must indeed be comprehen- 
sive. The course of instruction appears 
to be laid out with a view of taking the 
learner from the absolute rudiments of 
the subject, and assumes that the student 
has but a slight degree of knowledge of 
geometry. In turn, he is taken through 
the elements of geometry and geometrical 
definitions, and given simple lessons in 
descriptive geometry. There are numer- 
ous examples which, if carefully followed, 
will train the student in precision and 
give him a good understanding of the 
principles of projection. These are taken 
up as an evolution, and the course of in- 
struction proceeds by easy stages from 
straight-line projection to intersections 
and developments. A good deal of valu- 
able information is given with regard to 
lettering, and it is pleasing to note that 
freakish or bizarre lettering is left out 
entirely from this course of instruction. 


Vol. 44—No. 23 


Tracing and blue-printing are taken up, 
and there are several good formulas for 
the preparation of blue-print solutions 
and black-print solutions, both for white 
lines on a blue ground and for black lines 
on a white ground. This latter formula 
should be universally known and made use 
of. In making prints for typographical 
reproduction, there is always more or less 
trouble in reproducing a line drawing 
from a blue-print. This should always be 
made, where possible, with black lines on 
a white ground, so that, by the simple 
electro-engraving process, it may be repro- 
duced in zinc for intaglio printing. The 
chapter on shades and shadows does not 
seem to be commensurate with this part 
of the subject. One of the most difficult 
problems for the ordinary student to mas- 
ter is the proper method of constructing 
shade lines and shadows. The chapters 
on perspective drawing are properly taken 
up, the student first becoming familiar 
with the theory of perspective and planes 
of projection. Following this, there are 
elementary problems which are intended 
to bring the student to the methods of 
the revolved plan by easy stages. The. 
lessons in perspective, however, do not 

go beyond very elementary instruction. 

Numerous examples of rendering are 

given, and the chapter on architectural 

lettering is very complete. On the 

whole, the lessons dealing with the 

mechanical or practical side of the 

subject appear to be more complete than 

those on the architectural or artistic side. 

The student must not lose sight, however, 

of the fact that, before the lessons in ma- 

chine designing can be properly appre- 

ciated, he must have a thorough ground- 

ing in the principles of projection, de- 

scriptive geometry and perspective, along 

with shades and shadows, as laid down in 

part one. A chapter on sheet-metal pat- 
tern draughting and tinsmithing is in- 
cluded in the machine-designing course, 
and this is rather an exception to the or- 
dinary mechanical engineering text-book. 
The chapters on tinsmithing and sheet- 
metal work are very complete, and should 
prove of value to those artisans who 
have not had an opportunity of at- 
tending a technical school, and who there- 
fore lack a great deal of information 
which would be of value to them in their 
work. Following each section there is a 
list of questions or plates, which consti- 
tutes the regular examination of the 
American School of Correspondence. 
These offer the reader a means of testing 
his knowledge of the subjects treated. The 
inability to answer these questions or to 


solve the problems will serve to show the 
necessity for further study. 
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TELEPHONE ENGINEERING—VI. 
BY J. C. KELSEY. 


COMMON BATTERY TELEPHONE SYSTEMS— 
BATTERY REPEATING COLL 
SYSTEM— A” CIRCUIT. 


SINGLE 


When the fundamental telephone pat- 
ents expired, the independent telephone 
interests took to the field, and franchises 
were obtained in many of the larger west- 
em cities. They promised an improved 
service, dispensing with the grounded 
line, the turning of the handle to call 
ventral, and the impossibility of secur- 
ing a second connection. In fact, they 
promised double disconnect common bat- 
tery survice. This naturally caused the 
licensee companies of those cities con- 
siderable alarm, as they were too well 
aware of their weakness to meet such com- 
petition with their series grounded line 
service, and other kindred systems. Their 
urgent demands forced the Western Elec- 
tric Company to put out a system yet in 
the experimental stage. This system has 
heen described in article iv, Fig. 6, in 
which the particular features were the 
four-velt lamp, the numerous storage bat- 
terias and corresponding charging gener- 
ators, the repeating coil in the cord cir- 
cuit, and the local battery transmitter 
in the operator's set. 

The multi-voltage system is, very suc- 
assful from the operating standpoint. 
There is some trouble due to cross-talk 
between the operators, caused by the use 
of a battery common to each alternate 
transmitter. This could be eliminated, 
were it not that the battery is also used 
fot lighting the line lamps, and conse- 
quently has to be out of service during 
charge. This switching makes it neces- 
sary that the terminals, common to both 
batteries, shall be mounted on a switch- 
board, necessarily some distance away 
from the battery bus-bars. The individ- 
ual transmitter pairs terminate at this 
common terminal, and all have a common 
path to the battery, at least ten feet. ‘This 
common path causes an opportunity for 
a fluctuating drop of potential, which 
would not exist at the battery bus-bans, 
and thereby affecting every primary cir- 
cuit. If voice currents cause this fluctu- 
ating drop, cross-talk is heard at all oper- 
ating positions. 

There was another defect. Licensee 
companies had in operation many ground- 
ed lines—they have at this day, from 
considerations of rates. A new system 
had to possess the characteristic of suc- 
cessfully connecting metallic and ground- 
ed lines. This problem the independ- 
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ent designers have not had to meet. The 
repeating coil, wound in the usual fash- 
ion, shown in Fig. 6, does connect metal- 
lic and grounded lines quietly, providing 
that the metallic line is free from strong 
electrical disturbances. If the metallic 
line runs parallel with a trolley line for 
a considerable distance, a connection 
made with a grounded line is so noisy 
that conversation can not be heard. A 
metallic line run on a pole line for a 
couple of miles, paralleling the trolley, 
attains an electrostatic potential equal 
to the electromagnetic potential of the 
trolley line; ordinarily 600 volts with 
respect to the earth. This charge on the 
line at 600 volts potential goes quietly 
to ground in equal amounts through each 
quarter of the repeating coil on that half 
of the circuit, such as R,P, and R,P,, if 
the calling cord is in connection with this 
long disturbed metallic line. If the 
other half of the coil R,P, and R,P, were 
connected to another metallic line, there 
would be no unbalance caused, and a 
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aight-volt battery, in series with the cut- 
off relay. The act of testing a jack, into 
which a plug has been inserted, causes an 
extra path for the current to take. That 
path is through the quarter of the re- 
peating coil between ground and the tip 
of the plug. It has a resistance between 
twenty and thirty ohms, which is virtual- 
ly the same as the cut-off relay. The 
lamp then is placed in an eight-volt bat- 
tery circuit in series with two windings 
in parallel, twenty and twenty, or ten 
ohms. This causes the lamp to flash from 
an overvoltage of 30 per cent, which is 
destructive to any commercial lamp. What 
is worse, each operator testing usually 
gives the lamp cord three flashes. When 
shunted out, it is protected, but the de- 
struction of from six to nine cord lamps 
to one line lamp tells the story. 

The standard single battery system is 
composed of ten series storage cells, with 
one end cell. During charge, the system 
gets its energy from the ten cells, and 
upon discharge, from the eleven cells. 


CoMMON BATTERY TELEPHONE SyaTeEMs. 


quiet connection would result. But con- 
sider the half R,P, and R,P, connected 
to a grounded line. As a ground exists 
on the line, and one exists at the battery. 
the quarter of the coil R,P, will be short- 
circuited. This will affect R,P, inas- 
much as it will make R,P, non-inductive. 
This causes an unbalance, in which R,P, 
is a non-inductive resistance, and R,P, 
an inductive resistance, on opposite sides 
of the battery. The charge on the line 
is alternating in character, therefore the 
side R,P, offers a different resistance 
to the passing current of charge from 
R;P;, hence a plain Jaw of balance is 
broken, and the line and the whole con- 
nection made noisy. 

The mutti-voltage system is more ex- 
pensive to maintain. It means a greater 
number of storage plates, greater num- 
ber of commutators, a larger switch- 
board, and a greater amount of space 
taken up. The four-volt lamps are liable 
to destruction, particularly in the cord cir- 
cuit. The lamps get a current from an 


During charge the voltage of the cells be- 
comes two and one-half or twenty-seven 
and one-half. volts for the entire battery 
of eleven cells. As twenty-four-volt 
lamps are used in the line signals, it is 
not desirable to have such an overvoltage, 
which would be fourteen per cent. If 
ten cells are in use during this charge, 
then the lamps get only a slight over- 
voltage and then for a few hours only. 


‘When the charge ceases, the cells quickly 


fall to normal voltage of two volts, and 
the entire eleven will only make twenty- 
two volts, which is enough to brighten the 


lamps. It is plain that the higher the 


voltage of the lamp, the less destructive 
becomes a change of a few volts. 

The act of calling central is the same 
as in Fig. 6. The only change is shown 
in Fig. 10, in which the pilot relay is 
operated in a very different manner. The 
cut-off relay COR, connected between 
sleeve and ground, has a resistance of 
thirty ohms. The line signal or relay LR 


is in the neighborhood of aixty ohms. The 
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operation of the relay PR does not de- 
pend upon the presence of the lamp or 
shunt at all. For each panel, from twenty 
to forty line lamps, there is one pilot re- 
lay and lamp. When the subscriber re- 
moves his receiver, the current flows 
through LR, energizing it, causmg the 
contact c to meet the armature of the re- 
lav, and giving a path through the line 
` lamp LL and battery. At contact ¢ is an- 
other connection, which is a 300-ohm coil, 
ending at a strap wire, which gives a con- 
nection to the battery through the relay 
PR. When the armature of LR grounds 
the contact c, the current not only flows 
through LL, but it flows through the re- 
lay PR, and the 300-ohm coil, energiz- 
ing PR and lighting PL. 

The act of answering the connection, 
inserting the plug P,, in Fig. 10, causes 
a current to flow through relay COR, 
which energizes and opens the circuit 
through ‘battery and relay LR. When re- 
lay LR releases its armature, the lamp 
LL is extinguished, its circuit being open. 
Contact c being free also opens the cir- 
cuit through PR, and the pilot lamp goes 
out. If the night bell relay, in circuit 
of PL, was in circuit, it would ring a 
bell as long as PL remained lighted. Dur- 
ing the day, the night bell relay is short- 
circuited. 

Inserting the plug P to answer the call, 
restores battery to the subscriber through 
R,P, and R,P, and R,P, and R,P,, 
and the corresponding tip and ring con- 
tacts of plug and jack. It also causes the 
battery to flow through eighty-three-ohm 
resistance and the lamp AL, through the 
sleeve contacts of plug and jack, through 
the relay COR. AL isa lamp of 120 ohms 
hot resistance, and requires one-tenth of 
an ampere of current. If placed in series 
with relay COR, thirty ohms, the lamp 
would burn too brightly. A twelve-volt 
lamp, with a resistance of 120 ohms, placed 
in a twenty-four-volt battery circuit, re- 
quires a series resistance of 120 ohms. 
As COR has thirty ohms, there remains 


ninety ohms to be placed in the circuit. 


But the average voltage is twenty-two, 
hence the resistance in series is wound to 
eighty-three ohms, and compensates for 
this difference. But the lamp will not 
light, as the removed receiver causes cur- 
rent to flow through relay AR, which is 
the same non-inductive relay shown in 
Fig. 6. This relay closes the contacts of 
a forty-ohm shunt about AL, which with 
the aid of the opalescent shade gives it 
the appearance of extinguishment. 

The student invariably asks, why not 
make relay COR with a resistance of 120 
ohms, and save the extra eighty-three-ohm 
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winding? Another one will ask, why not 
leave COR with twenty ohms as formerly ? 
In Fig. 6 the insertion. of the plug puts 
an ostensible eight-volt potential on the 
sleeves of the multiple of jacks. When 
the operator tested, by touching the tip 
of her plug to this sleeve, a current flowed 
to ground through the repeating coil quar- 
ter produced by four volts potential, as 
the sleeve of the jack is really only four 
volts from the ground. The current from 
four volts is sufficient to give the operator 
a decided busy click, without being too 
Joud, or causing an excessive current in 
the coil winding. In Fig. 10, if the cut- 
off relay is twenty ohms, the sleeve of 
the jack will have a potential above 
ground of one-twelfth of the battery volt- 
age, or two volts. That will not give a 
strong enough test. If thirty ohms is 
resistance, it will have a potential of 
one-eighth of twenty-four volts, or three 
volts. That will give a proper busy click. 
The operator has enough natural annoy- 
ance, besides a sharp disagreeable test, 
and the repeating coil winding of sixty 
ohms would not be benefited by making 
and breaking a battery of twenty-two or 
twenty-four volts through it. 

After inserting the plug, the operator 
throws the listening key LK, placing the 
receiver and induction coil secondary 
across the line. In the ring side of the 
listening circuit is placed a condenser K,, 
which prevents the operator from re- 
ceiving a vicious receiver click when the 
key is thrown. It also prevents confusion 
of signals. Between the listening key and 
the listening set is the ring-down key 
R,D,K,, common to the entire operator’s 
position. The transmitter T is placed in 
a circuit including the primary winding 
of twelve ohms and the main common 
battery. To pass twenty-volt battery cur- 
rent througa a transmitter, even with 
twelve ohms in series, will heat it, and 
cause it to “fry.” To prevent this con- 
dition, a 140-ohm resistance RET is 
placed in the circuit. But this does not 
prevent cross-talk between the operators. 
It is obvious that this 140-ohm resistance 
lacks a core of iron. With a core of iron 
in the core, any fluctuations of the bat- 
tery will be flattened out and not heard 
in the receiver. If this impedance will 
prevent cross-talk by reason of its iron 
core, it will also prevent the actual use 
of the transmitter, because it will flatten 
out every impulse of current passing 
through it, and not a sound will be in- 
telligible in the receiver. To use this 
transmitter and prevent this flattening out 
of the impulses, a condenser is placed in 
the circuit connecting the grounded side 
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of the battery and the intersection of the 
140 impedance and the primary winding. 
It simply takes the place of the battery 
during operations. 

The condenser necessarily takes the 
place of the battery, on account of the 
element of time entering into the rise 
and fall of current passing through a cir- 
cuit containing impedance. Suppose the 
condenser missing, and a single impulse 
given to the diaphragm which would cause 
it to move forward and backward. The 
moving forward causes a decrease in the 
resistance of the primary circuit. The 
current tends to rise in value accordingly, 
and induce the impulse into the secondary 
winding without distorting the form of 
the impulse wave. But the current can 
not rise to full value swiftly enough, be- 
cause the impedance prevents it. There- 
fore, the induced wave is flattened out, 
and the sound in the secondary and re- 
ceiver would not resemble the sound given 
to the transmitter. As the diaphragm falls 
back, the current due to the forward 
movement has just arisen to its full value, 
and is too late to be of service. So it 
starts to fall in proportion to the back- 
ward movement of the diaphragm, with 
the same result. It is too slow. The in- 
duced wave is flattened out too. With a 
condenser K, it acquires a pressure pro- 
portional to the normal resistance of the 
transmitter. When the forward motion 
of the diaphragm takes place, it discharges 
an instantaneous impulse into the pri- 
mary, while the current from the bat- 
tery is trying to do it. The backward 
motion of the diaphragm causes a lower- 
ing of the current value, which is in- 


‘stantaneous, because the current passes 


into the empty condenser instead of hav- 
ing to fall through impedance. There- 
fore, the induced wave retains its form, as 
the impedance effect is counteracted by 
the capacity effect. 

Finding the number desired, the op- 
erator tests just as she did in Fig. 6. 
Finding the line unused, she inserts the 
plug, and momentarily throws key RK. 
This allows alternating current to pass 
through the subscriber’s condenser and 
ringers, whereupon the subscriber answers. 
The removal of the receiver causes the 
relay CR to become energized, and place 
the contacts of a forty-ohm shunt about 
the lamp CL. Both AL and CL light 
up, when both parties hang up receivers. 
The operator pulls down connection with- 
out challenge. 

The repeating coil of the cord circuit 
has eight windings, so arranged that the 
connection of any metallic line with a 
grounded line may be quietly accom- 
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plished. As shown in Fig. 10, R,P, and 
R,P, are windings between the tip of the 
answering plug and the ground, R,P, and 
R,P, are the windings of the quarter of 
the coil between the battery and the ring 
of the answering plug, R,P, and R,P, are 
the windings of the quarter between the 
ground and the tip of the calling plug, 
and R,P, and R,P, are the windings of 
the quarter of the coil between the bat- 
tery and the ring of the calling plug. 
Each eighth of the quarter of the coil is 
wound on opposite ends of the core; for 
instance, R,P, and R,P, are on opposite 
ends, also R,P, and R,P, and as well R,P, 
and R,P,, and the remaining quarter R,P, 
and R,P, R,P, and R,P, are wound on 
the core together, likewise R,P, and R,P,; 
also R,P, and R,P,, and R,P, and R,P,- 

If the answering cord may be supposed 
to have a grounded line on connection and 
the calling cord in connection with the 
long much-disturbed metallic line, having, 
therefore, a high electrostatic potential of 
600 volts, the charges on cach side of the 
line will flow through their respective 


quarters of the coil to ground in equal 
amounts, because each quarter offers the 
same retarding effect. The charge on the 


tip side will flow through R,P, and. 


R;P,, and that on the ring side through 
R.P, and R,P; ‘The unswering half 
of the coil being on a grounded connection 
causes R,P, and Rl’, to be idle, only 
R.P, and R,P, fulfilling the duty of 
repeating. Unlike the coil of the original 
system in Fig. 6, it was discovered that 
short-circuiting the idle quarter of the 
coil of Fig. 10 seriously impaired trans- 
mission, therefore causing the idle quar- 
ter to be left open. The reason for this 
is that each end of the coil is affected 
because there is a short-circuited coil on 
each.end, therefore rendering the entire 
coil partially non-inductive. A partially 
non-inductive coil would not repeat al- 
ternations of current efficiently, and of 
course could not be used. Leaving the 
idle coil open solves the transmission prob- 
lem. 

Considering R,P, and R,P, idle and 
open, let us examine the inductive condi- 
tion of the coils, with a view of their in- 
fluence upon the retarding effect of the 
respective eighths of the disturbed side. 
The tip quarter would have a stronger 
retarding effect, that is, R,P, and R,P, 
would not be weakened by the mutual 
effects of R,P, and R,P,, while the active 
windings R,P, and R,P, would weaken 
R,P, and R,Ps, consequently causing un- 
balance were it not for one thing. It is 
that R,P, and R,P, are wound on the 
same end of the core, and are in exactly 
the same manner weakened by the pres- 
ence of R,P;. and strengthened by the 
absence of R,P, Likewise, R,P, and 
R,P, are on the same end of the core, and 
are mutually weakened by the presence of 
R,P,, and weakened by the absence of 
R,P;. Therefore, a retardation balance is 
maintained in each quarter of the coil 
during grounded conditions. 
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The Electric Locomotive for the 
New York Central. 

The new electric locomotives which are 
heing built for the New York Central & 
Hudson River Railroad Company at 
Schenectady, by the General Electric 
Company and the American Locomotive 
Company, differ radically in their elec- 
trical features from any electric locomo- 
tive hitherto constructed. 

The motors are bipolar gearless, the 
magnetic circuit, the field windings and 
the motor poles being integral with the 
locomotive frame and spring supported. 
The pole-faces which are laminated are 
vertically tangential to the armature, thus 
providing for vertical movement of the 
locomotive frame with attached poles with- 
out affecting the armature air-gap. The 
armature is assembled on a quill which is 
pressed solidly on the axle. The dual 
weight of the assembled rotating part, in- 
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Harlem division, a distance of thirty-four 
miles and twenty-four miles, respectively. 

These conditions were, briefly, that the 
successful bidder should furnish an elec- 
tric locomotive, capable of maxing two 
regular successive trips of one hour each 
hetween Grand Central station and Croton 
with a total train weight of 550 tons, 4 
single stop in each direction and a lay- 
over not to exceed twenty minutes. In 
addition to this it was provided that a 
similar schedule should be maintained 
with somewhat lighter trains making more 
frequent stops. Finally, it was provided 
that with a total train weight of 435 tons, 
the electric locomotive should be able to 
run from Grand Central station to Croton 
without stop in forty-four minutes, and, 
with one hour layover, be able to keep 
up this service continuously. This last 
schedule is the equivalent of the present 
timing of the Empire State Express, 
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cluding the armature, axle and wheels, is 
less than on many steam locomotives, and 
there being no uncompensated reciprocat- 
ing parts there is a perfect rotative bal- 
ance. 

This design was submitted in accord- 
ance with specifications prepared by the 
electrice traction commission appointed by 
the railroad company, the members of 
which are William J. Wilgus, fifth vice- 
presidint, N. Y. C. & H. R. R. R.; John 
F. Deems, general superintendent of mo- 
tive power of the railroad company; Bion 
J. Arnold, Frank J. Sprague, and George 
Gibbs. The secretary to this commission 
is Mr. Edwin B. Katte, electrical engi- 
neer of the railroad company. 

This commission, after careful delibera- 
tion, had prescribed the conditions which 
must ‘be fulfilled by electric locomotives 
taking the place of steam locomotives as 
far as Croton on the Hudson River line 
and as far as North White Plains on the 


though the latter has a somewhat lighter 
train. 

Specifications embodying these condi- 
tions were prepared by the commission 
and sent to all the principal electrical 
manufacturing companies both here and 
abroad. It will be observed that no re- 
striction was placed on bidders as to 
whether direct or alternating current was 
to be used. The successful bidders were 
the General Electric Company in conjunc- 
tion with the American Locomotive Com- 
pany. The choice of a direct-current type 
of locomotive was dictated largely by its 
known reliability of service, owing to the 
amount of experience which had been ac- 
cumulated with the direct-current motor. 

The new electric locomotive will be 
thirty-seven feet in length over all. The 
wheel base will consist of four pairs of 
motor wheels and two pairs of pony truck 
wheels, the length of the total wheel base 
being twenty-seven feet; and of the rigid 
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wheel base, consisting of the four pairs 
of motor wheels, thirteen feet. 

The diameter of the driving wheels will 
be forty-four inches and of the truck 
wheels thirty-six inches. The driving 
axles will be eight and one-half inches 
in diameter. 

It will be what is known as a double- 
ender and will weigh approximately 190,- 
000 pounds. 

The frame will be of cast steel, the side 
and end frames being bolted together at 
machined surfaces and stiffened by cast- 
steel cross transoms. The journal boxes 
and axles will be designed to permit sufti- 
cient lateral play to enable the locomotive 
to pass easily around curves of 230-foot 
radius. 

The superstructure of the locomotive is 
to be of steeple form, so designed as to 
offer the least practicable wind resistance 
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consistent with the adequate housing of 
the apparatus and its convenient opera- 
tion. The cab is designed so as to afford 
a clear view of the track. The whole of 
the superstructure is to be of sheet steel 
with angle iron framing, and the doors 
and windows of the cab are to be fire- 
proof. 

The driving power of the locomotive 
will be furnished by four 600-volt direct- 
current gearless motors, each of 550 horse- 
power. This will make the normal rating 
of the locomotive 2,200 horse-power, with 
a maximum rating of about 2,800 horse- 
power, or about fifty per cent greater than 


that of the largest steam passenger loco- 
motives now in service. 

The armature will be mounted directly 
on the axles and will be centered between 
the poles by the journal boxes, sliding 
within finished ways in the side frames. 
The armature core will be of the ironclad 
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type, the laminations being assembled on 
a quill which will be pressed on the axle. 
The winding will be of the series drum- 
barrel type. The conductors will be de- 
signed so as to avoid by-currents and will 
be soldered directly into the commutator 
segments. 

The commutator will be supported on 
the quill. The commutator segments will 
be made of the best hard-drawn copper 
and will have the ears integral with them- 
selves. The brush-holders will be made 
of cast bronze and mounted on insulated 
supports attached to the spring saddle over 
the journal, maintaining a fixed position 
of the brush-holder in relation to the 
commutator. 

Unlike the ordinary four-pole motor, 
where the magnetic circuit is made 
through a separate box casting, the mag- 
netic circuits in this type of electric loco- 
motive are completed through the side 
and end frames. The pole-pieces are cast 
in the end frames and there are also 
double pole-pieces between the armatures 
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carried by bars which act as part of the 
magnetic circuit. 

The pole-pieces will be shaped so that 
the armature is free to move between 
them with ample clearance on the sides. 
As the poles move up and down with the 
riding of the frame on the springs, they 
will always clear the armature, and pro- 
vision is made so that the armature will 
not strike the pole-pieces even if the 
springs are broken. The field coils will 
be wound on metal spools bolted to the 
pole-pieces and will consist of flat copper 
ribbon. 

The Sprague-General Electric multiple- 
unit control will be used on this type of 
electric locomotive. There will be two 
master controllers in the cab, so placed 
that the operating engineer looking ahead 
will always have one of these under his 
hand. The control system will permit two 
or three locomotives to be coupled to- 
gether in any order in which they happen 
to come and to be operated as one unit 
by the engineer in the leading cab. 
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The control system will also be semi- 
automatic in its action, as it will provide 
a check on the rate of acceleration of the 
train, which the engineer can not exceed, 
while he may accelerate at any slower rate 
if he so desires. Should two locomotives 
break apart, the control current will be 
automatically and instantly cut off from 
the second locomotive without affecting 
the ability of the engineer in charge to 
control the front locomotive under his 
charge. The control system is designed 
for a minimum of 300 volts and a maxi- 
mum of 750 volts. 

The weight which will rest upon each 
of the driving wheels of the electric loco- 
motive will be about 17,000 pounds. 
Proper distribution and division of the 
weight among axles will be accomplished 
hy swinging the main frames from a sys- 
tem of elliptical springs and equalizing 
levers of forged steel, the whole being so 
arranged as to cross equalize the load and 
furnish three points of support. . 

The locomotive will be provided with 


all the usual accessories of a steam loco- 
motive, including an electric air com- 
pressor to furnish air for the brakes; it 
will have whistles, a bell and an electro- 
pneumatic sanding device and electric 
headlights at each end. The interior of 
the cab will also be heated by electric 
coils: 

In actual performance this locomotive 
is expected to give better results than any 
engine hitherto placed upon rails. With 
a light train the locomotive is expected to 
give speeds up to seventy-five miles an 
hour and with heavier trains similar 
speeds can be attained by coupling two 
locomotives together and working them 
at a single unit. Its tractive force will 
be greater than that of any passenger 
locomotive now in existence, and it is 
believed that in the simplicity and accessi- 
bility of its parts and in the provision 
made in its design to ensure continuous 
operation with the minimum chances of 
failure, that it marks an entirely new 
and successful type of electric locomotive. 
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Visitors to the First Electric Light 
Convention at Boston. 

The ELECTRICAL Review presents an 
interesting group of delegates and visitors 
to the Boston Electric Light convention, 
held in 1887—seventeen years ago. The 
National Electric Light Association was 
entering upon its third year, and the 
first president, Mr. J. Frank Morrison, 
of Baltimore, who had served since its 
organization, declined reelection at the 
Boston convention, and Mr. Samuel A. 
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Price. The group was photographed in 
the exhibit of the Pettingell-Andrews 
Company by the Cooper Hewitt mercury- 
vapor lamp, which was on exhibition at 
these headquarters. 


Dr. M. I. Pupin Lectures before the 
New York Electrical Society. 
The 243d meeting of the New York 
Electrical Society was held in the Have- 
meyer Building, Columbia University, 
New York city, on Wednesday evening, 
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secure legal advice on the point. 
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so passing these amendments was subse- 
quently called into question, and in order 
to determine its validity, the executive 
committee empowered the president to 
I have 
here the opinion on the same duly ren- 
dered by Parker & Aaron, 52 Broadway. 
The document, which is somewhat lengthy 
for present reading, advised the president 
of the society that the action of the special 
meeting in question was not legal and 
that he, the president, must not recognize 
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Duncan, of Pittsburg, was elected to fill 
the office. The association adjourned to 
meet in Pittsburg, and at that time was 
holding two sessions annually. 

In the group shown are ex-Presi- 
dmt Edwin R. Weeks, of Kansas City, 
and two former vice-presidents, Mr. A. J. 
De Camp, of Philadelphia, and Mr. E. 
F. Peck, of Schenectady. Among others 
present in the group are Norman McCarty, 
Frank Ridlon, W. L. Candee, H. G. Is- 
sertel, H. H. Fairbanks, Charles P. 
Brown, Captain William Brophy, W. C. 
Woodward, C. J. Field, and Charles W. 


May 25, 1904. The meeting was called 
to order about 7.45 o’clock, and a short 
business session ensued. 

The secretary read the following state- 
ment: 

“On the first of June last vear, a special 
meeting was held for the purpose of con- 
sidering and discussing the revision of 
the constitution and by-laws of the society 
which had been adopted by the executive 
committee for report to the 243d meeting 
of the society. At that special meeting, 
certain amendments were passed. The 
legality of the action of this meeting in 


any validity as attached to the attempted 
amendments. 

“This opinion was panied to the 
executive committee at its March 31 meet- 
ing, and duly approved and formally 
adopted by the committee. On the di- 
rection of the executive committee, the 
president subsequently appointed as a 
committee to revise the constitution and 
by-laws of the society three of its past- 


presidents, Francis W. Jones, Gano S. 
Dunn and Arthur Williams. The report 


of this committee was duly submitted to 
the executive committee, and approved 
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and adopted by it at its meeting of April 
26. The revision, as recommended by 
the committee and as approved by the 
executive committee, will now be submit- 
ted te the society. The further action 
necessary in this case is that this revised 
edition of the constitution and by-laws 
shall be further submitted to the society 
at its next meeting at which it shall re- 
quire a two-thirds vote for its adoption.” 

Immediately following the business 
session Dr. M. I. Pupin, past-president of 
the society and now adjunct professor in 
mechanics at Columbia University, gave 
a most able and interesting talk on 
“Selective Signaling by Electrical Reson- 
ance.” 

Dr. Pupin discourse] on the advan- 
tages of the alternating current over 
direct current for the electrical trans- 
mission of messages, and said that the 
great trouble in telegraphy and telephony 
was not the line loss, but the loss due 
to reflected current at the receiving ap- 
paratus. He discussed the analogy be- 
tween tuning in acoustics and electrical 
tuning, and discoursed at length on mul- 
tiple resonance. . 

He then explained the apparatus which 
he was making to exhibit at the St. Louis 
World’s Fair, at the request of the United 
States Patent Office, to transmit tele- 
graphic mess3ges by alternating currents 
of various frequencies; the receiving and 
transmitting apparatus being electrically 
tuned to the frequencies which they are 
intended to receive and transmit. 

The following members were elected: 
Ralph F. Gemre, Fort Wadsworth, Stat n 
Island, N. Y.; Albert C. Schweizer, 120 
West Fifty-third strect, New York; Leo 
S. Herzog,131 West Ninety-seventh street, 
New York; C. Kaiser, 76 William street, 
New York; George B. Hall, 245 East 123d 
street, New York. 

The annual meeting of the society is to 
be held in June at the Lamp Testing 
Bureau, Eightieth street and East End 
avenue, when the regular business of the 
occasion will be supplemented by some 
interesting features. A large attend- 
ance is expected. 

Reduction Phenomena Produced by 
the Action of Alternating 
Currents. 

In a recent issue of Comples Rendus, 
Messrs. F. Pearce and C. Couchet state 
that, when certain saline solutions are 
subjected to the action of an alternating 
current, either the electrodes are dissolved 
or the salts are more or less completely 
reduced. The latter phenomenon is de- 
pendent upon the nature of the electrodes 
—those formed of readily oxidizable 
metals being the most effective—and also 
on the density and frequency of the cur- 
rent. 
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The Sixtieth Anniversary of the 
Telegraph. 

Mr. Clarence H. Mackay, president of the 
Postal Telegraph-Cable Company, enter- 
tained at dinner at the Hardware Club, 
New York city, on the evening of May 
24, the company’s general and assistant 
superintendents from all sections of the 
country. This dinner was in celebration 
of the sixtieth anniversary of established 
telegraphy. Among those present were 
Colonel A. B. Chandler, chairman of the 
directors; Mr. George G. Ward, general 
manager of the Commercial Cable Com- 
pany; Mr. Charles R. Hosmer, vice-presi- 
dent of the Commercial Cable Company ; 
Mr. W. H. Baker, general manager of the 
Postal Telegraph-Cable Company; Mr. 
C. P. Bruch, assistant general mana- 
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October, 1832, during a conversation on 
the packet-ship Sully, upon the then re- 
cent discoveries in electromagnetism and 
the experiments of Ampere with the 
electromagnet. How true the unconscious 
idea that he could send an electric im- 
pulse around the world became was dem- 
onstrated when, on the Fourth of July 
last, President Roosevelt sent a message 
on the completion of the Pacifie cable, 
containing thirty-one words, which tra- 
versed the globe over 28,974 miles of wire 
in twelve minutes, or at the rate of 2,415 
miles per minute. Mr. Mackay’s answer 
to the President, of forty-two words, oc- 
cupiied exactly nine minutes over the same 
distance, or 3,219 miles per minute, 
Colonel Albert B. Chandler, chairman 
of the board of directors, in the course 
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ger, and = assistant secretary of the 
Postal Telegraph-Cable Company; E. C. 
Bradley and C. C. Adams, vice-presidents ; 
E. C. Platt, treasurer; Ford Huntington, 
treasurer of the New York Telephone 
Company; John I. Waterbury and Colonel 
George Harvey. President Mackay wel- 
comed the guests in a speech in which he 
paid a tribute to the genius of Professor 
S. F. B. Morse, in initiating commercial 
telegraphy. Speeches were also made by 
Colonel A. B. Chandler, Mr. G. G. Ward 
and Mr. W. H. Baker. 

Mr. Mackay said, that.sixty years ago— 
the twenty-fourth of May, 1848—the in- 
itial operation of the American telegraph 
took place. He spoke of the inspiration 
which had come to Professor Morse in 


of his address said that they had met for 
three purposes : first, to renew the personal 
and business acquaintance with each other, 
believing and fully expecting that both 
usefulness and happiness would be materi- 
ally promoted by such association ; second, 
to celebrate the sixtieth anniversary of 
the life of the electromagnet telegraph as 
an established factor in the development 
‘of commercial, industrial and domestic 
progress; third, to mark in a glad and 
substantial way the completion of the first 
decade of the oceupation by the companies 
of the elegant, convenient and commodious 
domicile provided so generously by a man 
of rarest qualities of mind and heart, to 
whose foresight, ability, persistence and 
just consideration of the public needs and 
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of all who were in any way related to him, 
the officers of the company and the world 
are indebted for the establishment of the 
business interests which they served. 

Mr. G. G. Ward, vice-president and 
general manager of the Commercial Cable 
Company, said that during the ten years 
since the gentlemen assembled had last 
been gathered together many changes had 
been made, and a policy of expansion had 
been adopted, with marked success. The 
company had laid two additional Atlantic 
cables and a Pacific cable, so that the 
system now encircles three-quarters of the 
globe. Through cooperation with the Ger- 
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Mr. William H. Baker, vice-president 
and general manager of the Postal 
Telegraph-Cable Company, said that 
no company of men had a_ better 
right to celebrate the sixtieth an- 
niversary of the telegraph or to glory 
in its achievements and progress than 
those who were present. All of them 
were directly associated with its wonder- 
ful development as a science, as well as 
with its marvelous growth commercially. 
Itwas a boast that the employés of the com- 
pany were diligent, energetic and enthusi- 
astic, and that they were in sympathy with 
their employers and were working in the 
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Trackless Railway in Prussia. 

A trackless railway is being erected by 
the community of Monnheim, which will 
be the first of its kind in Prussia. It will 
run from Monnheim to Langenfeld and 
will be about two and one-half miles long, 
with two short branches intended for 
freighting purposes. 

The main line will serve for the trans- 
portation of persons, baggage, mail and 
freight. An extension is possible at both 
ends. The roadway from Monnheim to 
Langenfeld is about twenty-three feet 
wide, with a good basaltic cover .about 
fifteen feet in width, running almost in 
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THE OFFICERS, MANAGERS AND ASSISTANTS PostaL TELEGRAPH AND COMMERCIAL CABLE COMPANIES. 


man cable company, Germany and the 
United States are: now connected by two 
cables, bringing these countries into di- 
rect touch with each other, and bringing 
traffic to the land system. The company 
has greatly improved the working of the 
cables by the introduction of automatic 
repeaters, so that messages are now trans- 
mitted direct to the other side of the At- 
lantic without relaying. The cable busi- 
ness has steadily increased, the number of 
messages exchanged between the cables 
and land lines having more than doubled 
since 1894, 


company’s interest, recognizing that their 
interests are identical with the company’s, 
and that unless the Postal service is the 
best, public patronage can not be retained. 
This is one of the reasons why the Postal 
is successful. The management of the 
company, he said, was to be congratulated 
on the harmony, good will, cooperation 
and mutual support existing throughout 
the service. They were, in fact, a happy 
family, and hoped to achieve still greater 
results and continue to merit the patron- 
age of the commercial and social 
world. 


an air line, with the exception of a few 
curves. A special ‘contrivance for coupling 
is provided in order to keep an exact rut 
of all the cars, which takes the place of 
wheel flanges in ordinary rail trains. The 
buildings to be erected for use of the rail- 
way are a power-house, car barns, repair 
shop and offices. For the running of the 
railway a current of about 550 volts will 
be furnished. The power will be conduct- 
ed to and from the cars, which are pro- 
vided with electromotors, by means of two 
rotary poles, placed on the top of the cars, 
and sliding blocks enabling the train to 
give way from ten to twelve feet. 

The wiring will consist of two hard cop- 
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per wires, with hard rubber insulators, 
carried by iron poles about eighteen feet 
above the middle of the road. “For enter- 
ing farmyards lying close to the road there 
will be used, instead of the regular wire, 
a connector and flexible cable fifty to 
seventy feet in length, by means of which 
the current will be transmitted to the mo- 
tor car. Ordinary electric cars have but 
one pole, and the second pole of these 
railless cars serves for conducting back 
the current which is otherwise done 
through the rails. 

When these trains pass each other one 
will remain standing under the wires and 
disconnect its current until the other has 


passed. The trains will consist of an 
electrie locomotive for drawing iwo or 


three cars, driven by two clectric motors 
of from twenty-five to forty horse-power, 
and will be furnished with the necessary 
illuminating apparatus and brakes. The 
conducting crew has its place on the loco- 
motive. The cars for carrying freight 
have a capacity of about five tons. These 
cars will be coupled in such a manner that 
the wheels of the car following run along- 
side the rut of the forward one, thus mak- 
Ing a wide rut and avoiding the damaging 
of the road on wet days. Some of the 
cars Wil] be open and some closed, and all 
will be fitted with the necessary brakes. 
Farmers’ wagons can be attached to the 
end of the train, provided the ordinary 
tongues are replaced by shorter coupling 
tongues. 

lFor the passenger service a motor omni- 
bus, having a seating capacity of sixteen 
and standing room for eight, is provided. 
In case of an increased passenger tratlic 
a similar car, but of lighter construction 
than the motor omnibus, will be added. 
Five or six double trips at the rate of 
eight to ten miles per hour will be made 
daily on schedule time. For the accom- 
modation of the workingmen, in the morn- 
ing and evening, two labor trains consist- 
ing of motor car and one or two passenger 
cars will be added. Freight will be car- 
ried on week-days only, as conditions may 
require, and during the intervals, between 
passenger trains. The fare for the entire 
trip will be six cents. For carrying freight 
the charge will be $2.38 per carload of 
ten tons. Subscribers and parties doing 
a large freight business will be allowed 
a discount. 


The Problems of Improving Electric 
Lamps. 

Through an oversight, an error occurred 
in the article by Mr. Henry Noel Potter, 
on “The Problems of Improving Electric 
Lamps,” which appeared in the ELEC- 
TRICAL Revikw for May 21. This is on 
page 764, second column, sixteenth and 
seventeenth lines from the top. As print- 


ed, this reads: “I.amps designed to oper- 
ate on a constant- potential svstem* * * 
would require no ballasts.” This should, 
of course, read: “Lamps designed to op- 
erate on a constant-current system* * * 
would require no ballasts.” 
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Measuring Instruments for Alternat- 
ing Currents. 

At a meeting of the Physical Society of 
London, held on May 6, a paper entitled 
“Some Instruments for the Measurement 
of Large and Smal] Alternating Cur- 
rents,” was read by Mr. W. Duddell The 
author, after some preliminary remarks 
on the available means for measuring 
alternating currents, proceeded to describe 
three thermal instruments which he has 
constructed for this purpose. The first 
instrument is essentially a sensitive Ayr- 
ton-Perry twisted strip ammeter, which is 
very quick in action for a thermal instru- 
ment, and has been used for observing 
and recording potential differences and 
currents which varied as rapidly as one 
per second. It is compensated for change 
in the surrounding temperature by form- 
the sides of the frame kieh holds 
the twisted strip with the same wire that 
the strip itself is made from. With the 
instrument exhibited a current of twenty- 
two milliamperes gave a deflection of one- 
quarter the sale distance, i. e., 250 milli- 
metres, at one metre scale distance: The 
mvochanical periodic time is only about 
one-fifteenth second. Using this instrument 
in series with a high resistance, the author 
has made observations on the variations 
in the voltages of alternators caused by 
cyclic irregularity of the engine. By work- 
ing to a false zero it is casy to obtain ten 
millimetres change in defleetion for one 
per cent change in the potential difference. 
The second instrument exhibited was a 
very sensitive thermal galvanometer called 
in the paper a “thermogalvanometer.” It 
consists of the combination of a radio- 
nrivrometer of the “Boys” type with a very 
small resistance which is heated by the 
current to be measured, and which in turn 
heats the thermojunction of the radio- 
micrometer by radiation and convection. 
‘he principle of its action is as follows: a 
loop of wire has its two ends fixed to the 
two bars of a single thermojunction, a 
mirror is fixed to the loop, and the whole 
is suspended in a magnete field by means 
of a quartz fibre. ‘The heat from the 
resistance raises the temperature of the 
thermojunction and causes a current bo 
flow round the loop which is deflected by 
the magnetic field. The sensibility of the 
instrument depends on the resistance 
of the heater. Using a heater having a 
resistance of 13,910 ohms, a deflection 
of 250 millimetres at a scale distance of 
one metre is obtained with a current of 
thirty-one microamperes; a heater hav- 
Ing eightecn ohins resistance required 800 
microamperes to give the same deflection. 
To illustrate the high sensrbility of this 
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instrument, the author showed the large 
deflections produedd by the currents 
through a telephone receiver even when 
the source of sound was many feet dis- 
tant from the microphone; he also showed 
that if the thermogalvanometer was placed 
in series with the vertical receiving wire 
in spark telegraphy over a short distance 
large deflections were produced. The 
third instrument described was a switeh- 


board instrument which works on the saime 
principle as the last, only that the mov- 
ing part is pivoted in the usual way. The 
author exhibited one of these instruments, 
arranged to give the whole scale deflec- 
tion for only 0.15 volt, which can be used 
in connection with shunts to measure 
large currents; for instance, to measure 
1,000 amperes, the power lost in the shunt 
would only be 150 watts. Transformers 
can also be uscd, as the power to produce 
the whole svale-defleetion is only 0.3 watt. 
«Similar instrument with a high resist- 
ance heater was also exhibited giving the 
whol scale-deflection for 0.1 ampere, 
al can be used as a voltmeter by put- 
tifgéresistance in series with it. 


A’ Reply from Dr. Kershaw. 
To THE EDITOR oF THE ELECTRICAL Review: 

With reference to Mr. C. E. Acker’s 
letter of May 4, published in your issue 
of May 14, 1904, may I point out (1) 
that my authority for the statements pub- 
lished in my note upon electrolytic alkali 
and bleach processes of January 30, was 
Mr. E. Hart, an American writer, and 
that the statements were printed and pub- 
lished at Berlin in May, 1903, without 
contradiction from the Acker Process 
Company. (2) That Mr. Hart’s report, 
evidently written before May, 1903, may 
have been a correct statement of the out- 
put of the Acker-Process Company at that 
date. (3) That the absence of any stock 


of bleach at the Niagara works of the 
Acker Process Company is not clear proof 
that difficulties have not been met with 
in its manufacture. 

Regretting if, unconsciously, I have put 
into circulation false statements regard- 
ing the Acker Process Company. 

Joun B. C. KERSHAW. 

taidon W. C., England, May 20. 


< 
Electrolytic Galvanizing. 

Electrolytic galvanizing is now used for 
large pieces of machinery which can not 
be galvanized by immersion in melted 
zine without becoming distorted. Even 
heavier objects, such as girders, sheet iron 
and boiler tubes, are now being galvan- 
im«l electrolytically. The electrolytic de- 
posit of zine adheres better to a clean 
metal surface than on one coated dipping. 
The electrolytic deposit of zine is uni- 
form and no turning is required, so that 
pressed rolls can be used just as they come 
from the zine bath. 


June 4, 1904 


Electrical Patents. 

An electrode for vapor electric appa- 
ratus is the subject matter of a patent 
recently obtained by Mr. Peter C. Hewitt, 
of New York city, N. Y., who has as- 
signed this patent to Cooper Hewitt Elec- 
tric Company, of New York citv. In the 
operation of a vapor electric device, where 
the “negative electrode resistance” is com- 
paratively small, this resistance is apt to 
he irregular. The current enters the nega- 
tive electrode at a spot and has the tend- 
ency to be constantly wandering over its 
surface. Mr. Hewitt has discovered that 
this may be overcome under the same con- 
ditions and that the resistance may be 
made stable. He has also discovered that 
physical or chemical disintegration takes 
place at the point where the current en- 
ters the negative electrode, and that hy 
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constructing the electrode so that physical 
or chemical change will take place at a 
predetermined spot more easily than an- 
other, the current can be made to enter 
this spot and cease wandering over the 
surface of the negative. In the case where 
the negative electrode consists of a vola- 
tilizable material, this may be done by ex- 
tending from it a point of metal or other 
material. This point when it becomes 
heated by the current will cause vaporiza- 
tion of the material forming the electrode 
on or at its surface of contact and conse- 
quently fixing the entering of the current 
at that place. If this point be of such 
material as to become wet by the material 
of the negative electrode, it then will act 
somewhat in the same manner as a wick 
and its operation appears certain and sta- 
ble. The disintegration of the negative 
electrode at a particular spot may be 
brought about by chemical means and also 
by the physical character and shape of the 
electrode. In the embodiment of the in- 
vention, an enclosing chamber is provided 
in the form of a tube having an enlarge- 
ment at one end. This enlargement serves 
as a condensing and cooling chamber for 
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the vapor of the negative electrode. The 
electrode is located at the end of the tube 
remote from the condensing chamber 
which has the negative electrode. The 
positive electrode is within the condensing 
chamber. Suitable leading-in conductors 
are connected with the respective elec- 
trodes. One of these leading-in conduc- 
tors is provided with an extension or 
platinum projecting slightly above the šur- 
face of the negative electrode. 

Mr. John A. Heany, of York, Pa., has 
assigned to the Tecter-Heany Developing 
Company, of Charleston, W. Va., a patent 
recently obtained by him on an improve- 


‘ment in electric safety fuses or cutouts. 


The object of the invention is to provide 
a safety fuse or cutout of very simple 
construction wherein the parts are so as- 
sembled that upon the destruction of a 


‘fuse wire it may be readily and quickly 


replaced to renew the fuse. In carrying 
out the invention, a spool of dielectric 
and indestructible material is provided, 
having a bore extending eccentrically and 
longitudinally therethrough in which the 
fuse wire is adapted to be received. Upon 
the spool at each end thereof is arranged 
a cap of metal adapted to turn upon the 
end of the spool, the caps each having a 
perforation arranged to register with the 
bore in the spool to permit the entrance 
or removal of the wire into or out of the 
spool, the caps being adapted when turned 


upon the spool to successively cut off the 


fuse into a required length, shave off the 


wire to required cross-section or ampere- 
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carrying capacity, bind the wire in the 
spool, and close the ends of the bore in 
the spool to enclose the wire within the 


spool. 


Mr. August W. Ball is the inventor of 
a process for curing and preserving meats, 
the patent on which he has assigned to 
George A. Towers, Hugh A. McCurdy and 
Frank L. Jobson, of Richmond, Va. The 
improved process consists essentially in 
employing an electric current in such 
manner that the preservative solution shall 
constitute an electrolytic bath and 
the article to be cured shall constitute, 
in effect, the cathode, so that the 
bath shall be subjected to the decom- 
posing action of the current and the en- 
tire current caused to pass throughout all 
parts of the meat, thereby causing the 
preservative ingredients to be thoroughly 
and upifermly deposited throughout the 


_ disposition. 
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mass of meat. In carrying out the inven- 
tion, a negative conductor or lead from 
the generator is employed, also a positive 
conductor or lead. A carbon or other 
positive conducting plate is immersed in 
the bath and constitutes the anode.. The 
meat is immersed in the solution and at- 
tached to a metallic rod, removably de- 
pending from the negative conductor and 
constituting the cathode. The rod is so 


. suspended that the meat will be prac- 


tically entirely immersed in the bath in 
order that to reach the rod the current 
will be compelled to pass through the 
meat. The voltage and amperage varv, 
of course, with the varying conditions, 
but experiment has shown that a current 
of an extremely low voltage, from five 
to ten, and an amperage of from two to 
four, is sufficient for ordinary conditions. 
The object of attaching the meat to the 
negative conductor is to compel the entire 
current to pass through the same, thereby 
utilizing to the fullest extent the effect 
of the current, so that the decomposed 
chemicals (salt and saltpeter, in the pres- 
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ent instance) of the preservative solution 
shall be deposited throughout the meat, 
the meat being sufficiently porous or cellu- 
lar to permit its thorough permeation or 
The inventor has not as- 
certained to an absolute scientific certainty 
just how the preserving ingredients are 
carried into the meat, but, in view of the 
great rapidity of the impregnation which 
his experiments have shown, he believes 
that the current not only opens the pores 
of the meat, but also actually carries the 
dissolved ingredients into the opened pores 
and deposits them after the manner usual 
in electrolytic processes. Experiment has 
further shown that the impregnation is 
substantially uniform in depth, so that the 


articles are properly and thoroughly pre- 


served. 


A New Arctic Expedition. 


It is reported that the St. Petersburg 
Physico-Chemical Society is considering 
the organization of a new Arctic expedi- 
tion. If the plan is carried out, observa- 
tions of solar variation and atmospheric 
refraction of cloud movements and of at- 
mospheric electricity will be made. Ter- 
restrial magnetism will also be studied, as 
well as ocean electric currents. A num- 
ber of analyses will be made of the com- 
position of the air, water and polar ice in 
the regions of the far north. 
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Lectures to Medical Practitioners on Physics 
Applied to Medicine. 

This article is a summary of a third 
lecture by Sir Oliver Lodge. The surgi- 
cal uses of X-rays are, the study of frac- 
tures and abnormalities, the exact lo- 
calization of foreign bodies, such as 
needles and bullets, and the detection of 
calculi. For preliminary inspection, and 
sometimes for aiding during a subsequent 
operation, a fluorescent screen is extreme- 
ly serviceable. 
of rays at present seem to be for skin 
disease, lupus, rodent ulcer and the like. 
For superficial or skin treatment, soft 
tubes are more active than hard tubes, 
siney penetrating rays are clearly un- 
necessary. To limit the rays to the de- 
sired area, special forms of tube can be 
umployed, and also a close-fitting screen 
or mask with one aperture is usually ap- 
plied to the patiant, so that only the in- 
tended area is exposed. A study of the 
deleterious or inflammatory or burning 
action which ‘accompanies the rays is 
most important. Sir Oliver believes it 
to be a secondary effect, and to be chiefly 
due either to ultra-violet light or to the 
dhemical or ionizing action of the rays 
upon the tissues or upon air in immediate 
contact with the exposed surface. Ultra- 
violet rays are curtainly blistering to the 
skin, amd are distinetly bactericidal; 
hence, when applied, they should be care- 
fully localized. Many electric actions— 
sparks and the like—give off ultra-violet 
rays as a secondary effect; hence precau- 
tions are neccessary in all these cases. 
Fortunately, it is casy to stop ultra-violet 
rays without stopping others, since they 
have no penetrating power. A sheet of 
black paper or any light cover is sufficient 
to stop them.—Abstracted from Medical 
Electrology and Radiology (London), 
May. 

A 


The Central Electric Supply Company’s 
Power Station. 

Parliamentary powers were obtained in 
1899, and a freehold site of seven and 
one-half acres was purchased, extending 
from Grove road, Marylebone, between 
Lodge road and the bank of the adjoin- 
ing canal to the boundary of the Great 
Central Railway Company’s property, for 
the site of the Central Electric Supply 
Company’s power station. Both the West- 
minster Electric Supply Corporation, 
Limited, and the St. James & Pall Mall 
Electric Light Company, Limited, were 
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formed in 1888, and have been carrying 
on the supply of electricity since 1890 
and 1889, respectively. On December 31, 
1903, the Westminster corporation had a 
total connection of 662,129 eight-candle- 
power lamps equivalent, and the St. James 
& Pall Mall company, 254,468. The com- 
bined output of the companies was over 
20,000,000 units. The Central Electric 
Supply Company, Limited, will supply 
power in bulk to these two companies. 
To solve the problem of the increasing 
demand for service, the two companies 
in 1897 agreed to jointly erect a large 
station in the suburbs, with facilities for 
extension to an ultimate capacity of 100,- 
000 horse-power. The first installment 
of the plant provides for a total capacity 
of 13,000 horse-power. The engineers 
were Dr. A. B. W. Kennedy and Mr. 
Sidney T. Dobson, the engineers-in-chief 
of the respective companies concerned. The 
three-phase system was adopted, at a press- 
ure of 6,000 volts and a frequency of 
forty-six cycles per second. The supply 
was begun in November, 1902, and has 
been carried on since then without in- 
terruption, the output last year being over 
2,600,000 units. About 1,500,000 units 
were supplied to the Westminster corpora- 
tion, and the remainder to the St. James 
company. The buildings are of the steel- 
frame type, with thick external walls. No 
woodwork is used, and the floors are fire- 
proof. The present engine room and boil- 
er house, while forming a complete and 
independent station, are so arranged as to 
be readily expanded by the addition of 
similar blocks to the westward. Ten Cli- 
max boilers, supplied by Messrs. B. R. 
Rowland & Company, of Reddish, have 
been installed. Each of these is nomi- 
nally rated at 1,000 horse-power, but is 
capable of generating 1,500 horse-power on 
occasion. The boilers are placed in three 
rows, space being provided for a fourth 
row. Two of the rows contain three each, 
and the third, or outer row, four boilers. 
The chimney is built of brick, 260 feet in 
height from the concrete foundation, and 
is eighteen feet square in cross-section in- 
side. Coal is brought to the works by rail, 
and is shoveled from the trucks into hop- 
pers, from which it is fed by automatic 
fillers to chain bucket conveyers. The 
conveyers are motor-driven, and each con- 
veyer is capable of handling twenty-five 
tons of coal per hour when traveung at a 
speed of forty feet per minute. Ash hop- 
pers are provided, into which the asheg 


collected by the conveyer in the basement 
of the boiler house can be tipped. From 
these hoppers the ashes can be discharged 
into carts or railway trucks for removal. 
The coal bunkers are of steel, and the 
three in use have a capacity of 1,200 
tons. They are provided with chutes and 
measuring chambers, by means of which 
the coal is delivered on the stoking floor 
in measured quantities, close to the fir- 
ing doors. For the provision of feed 
water, there are two independent pump 
rooms. ‘These contain Weir compound 
feed pumps and Berryman feed-water 
heaters. Owing to the hard quality of the 
feed water, purification is necessary, and 
a large water-softening plant of the Arch- 
butt-Deeley type has been installed at the 
entrance of the works. This is capable 
of treating 25,000 gallons of water per 
hour. Duplicate steam mains are carried 
along each side of the engine room, and 
branches are taken from each main to 
each engine. The main pipes are slung 
from brackets, and are provided with sepa- 
rators near their entrance into the en- 
gine room. The engine room is divided 
from the boiler house by fireproof iron 

doors, all of which are drilled with holes 

for fire hoses. In each bay a twenty-foot 

traveling crane is provided. The switch- 

boards are fixed at the north end of the 

engine room, commanding a clear view 
of the plant. The plant at present in- 

stalled comprises three 1,560-kilowatt sets 

and three 780-kilowatt sets, all generat- 
ing at 6,000 volts, forty-six cycles per 
second. There are also three direct-cur- 
rent light and power steam-driven dy- 
namos, and a combined booster and main 
charging set. A small “Tudor” battery, 
consisting of 110 cells of 450 ampere- 
hours capacity, is installed.—Abstracted 
from the Electrical Review (London), 
May 6. j 


Recommendations in Reference to the Con- 
struction of High-Tension Substations. 
The British Home Office has issued a 

memorandum of recommendations in 

reference to the construction of substa- 
tions, intended to minimize the danger to 
life connected with switching or other 
operations. A minimum height of seven 
feet is provided for. Single transformer 
stations up to thirty kilowatts have a mini- 
mum area of four feet. Where a larger 
capacity is required, the station shall have 

a minimum width of five feet and a mini- 

mum area of fifty square feet, the actual 
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shape depending upon local circumstances. 
For stations above seventy-five-kilowatt 
vapacity it is recommended that, for every 
additional ten kilowatts, not less than five 
square fect be added to the area. These 
dimensions are irrespective of the entrance, 
for which an additional two square feet 
and three square feet should be provided, 
for thirty and seventy-five-kilowatt sta- 
tions, respectively. There should be a 
clear space at the rear of switchboards of 
not less than three feet wide. This cham- 
ber will have to be proportionately larger 
for larger classes of switchboards. There 
should be ainple space to walk past trans- 
formers and to work switches. If the sta- 
tion be narrow, it should be long enough 
to allow of the low-pressure switchboard on 
one wall not being immediately opposibe 
the high-pressure switchboard on the other 
wall. Switclboards should be fixed so 
that the switches can be worked without 
the operator being in contact with the 
cases of the transformers. Double-floor sta- 
tions may be used for twice the output of 
single-floor chambers of the same area, 
provided the height from the working plat- 
form to the roof is not less than seven 
fect, and the height below the working 
platform to the floor not less than six 
feet. The chamber should be rendered 
impervious to the maximum pressure of 
water in the surrounding soil. It is 
recommdnded that the sump be not con- 
nected with the town drainage system. 
For ventilation, the inlet duct should be 
near the floor, and the outlet duct near the 
roof. The scctional area of each duct 
should not be less than one square inch 
for every ten cubic feet capacity of the 
station. All high-pressure apparatus 
should have a color distinction. It is 
recommended that telephonic communica- 
tion bu provided between the generating 
station and substations. Insulating plat- 
forms or india-rubber mats are desirable. 
Abstracted from the Electrical, Engi- 
neer (London), May 13. _ 
l r 
A Remote Control Switchboard. 

This article deseribes a remote control 
switchboard for the London County Coun- 
cil Tramway power-house. This is one 
of the most interesting parts of the equip- 
ment. The extra high-tension switch gear 
will be the most important part of the 
plant. This is, of course, for the purpose 
of connecting the main generators to the 
feeders, and also to supply means for par- 
alleling the generators and regulate their 
pressure and output. Provision has to be 
made for isolating speedily from the bus- 
bars any feeder circuit that has become 
defective or short-circuited. There will, 
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in all, be eight generators, supplying 
three-phase current of 350 amperes at 
6,600 volts between phases. These ma- 
chines are star-connected, the centre point 
of the star being permanently earthed. 
There will be thirty-two feeders, divided 
into eight sets of four each. Each of 
these sets of four fecders will correspond 
to one of the generators, and a bus-bar 
will be provided for this group and the 
generator. Provision is made, however, 
for all cight bus-bar sections to be con- 
nected together on one of two sets of 
main bus-bars, and this, in fact, will be 
the normal method of working the sta- 
tion; all the generators running in paral- 
lel, according to the usual practice. The 
cables from the generators to the switch- 


board are three-core, and are first connect- 


ed through trifurcating boxes and isolat- 
ing plugs to the instrument transformers. 
On the other side of these transformers 1s 
again a trifureating box, and the cables 
run three-core to one of the two sets of 
main bus-bars, being connected to them 
through oil switches and isolating plugs. 
The feeders are laid through instrument 
transformers in the same way before 
reaching the switchboard, the only differ- 
ence being that connections are taken 
from the first trifurcating box to spark- 
gaps which are for the purpose of dis- 
charging any excess pressure which may 
occur in the cable on switching on or off. 
All the main switches and isolating plugs 
are placed in brick chambers on a gallery 
which runs on the side of the engine 
room farthest from the boilers. Lead- 
covered cables are used to connect the ma- 
chines and feeders to their switches. These 
cables are laid symmetrically, and are al- 
ways visible. The operating ‘board will 
be placed on a gallery overlooking the 
engine room. The switches will be placed 
on a sloping desk, and on part of this, 
corresponding to the generator panels, will 
be four hand wheels for working the field 
rheostats. The rheostats themselves will 
be placed below the gallery, and will be 
actuated by mechanical gearing. Above 
this desk is a canopy, upon which the 
measuring instruments are placed, and the 
space between these and the desk allows 
the attendant to have a full view of the 
engine room. <All the switches are worked 
by low-pressure continuous current from 
the operating board, the switches on this 
hoard closing the circuits of the tripping 
coils, of the main switches in the brick 
chambers. When synchronizing. no sig- 
nals will be transmitted from the switeh- 
hoard attendant to the engine driver, but 
by each machine there will be a syn- 
chronoscope, and ‘he driver will regulate 
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the admission of steain in accordance with 
its indications.—Abstracted from the 
Electrician (London), May 13. 
$ 
The Thermal Effect and the Practical Utility 
of Superheated Steam. 

The author of this article, Mr. Robert 
If. Smith, has made calculations which to 
him make clear that the utility of super- 
heating has no reason beyond that of 
keeping the engine cylinder walls, piston 
surface and valve seats and faces dry. This 
dryness is of immense utility. Steam 
of any quality parts with its heat to a 
wet iron wall very readily and quickly, 
but only slowly to a dry wall. The differ- 
ence is still more marked when it is super- 
inposed upon the difference between dry, 
superheated steam and wet steam, or just 
dry saturated steam. Any incipient wet- 
ness, elther in the steam or on the wall, 
leads to rapid loss of heat and to conse- 
quent condensation, which increases the 
evil accumulatively. Dryness also appears 
to diminish the steam leakage past valve 
seats. Occasionally there seems to be a 
vague idea that the superheating takes 
place otherwise than at constant pressure. 
Superheating otherwise than in this man- 
ner is, of course, a mechanical possibility, 
either by mechanical compression or by 
reduction of pressure by passage through 
a reducing valve, accompanied by conduc- 
tive heating; but no such mians are em- 
ployed, and elementary common sense, the 
author states, will prevent their emplov- 
ment. The pressure is the same through- 
out the boiler steam space and the super- 
heater, except when there is a great 
rush of steam through a super- 
heater whose tubes have been made too 
sfall, when there will be a small unin- 
tended drop of pressure through the super- 
heater tubes. The whole merit and utility 
of using superheated steam in engines 
hes in that it prevents condensation and 
keeps the eylinder and parts dry. This is 
so because, once any condensation is start- 
ed, it is dificult or impossible to prevent 
excessive condensation far beyond what 
corresponds to adiabatic expansion. The 
excess beyond the adiabatic expansion 
drags down the curve without compensat- 
ing advantages, and so as to destroy ther- 
modvnaimie efliciency altogether. In the 
eylinder this excess of condensation occurs 
chicfly before cutoff. It is well to remem- 
ber that calling the period after cutoff 
the “period of expansion” is a purely 
conventional usage of language. The ad- 
mission from boiler’ to cylinder is also 
expansion, and if it could be made adia- 
batie, most of the evil of the use of satu- 
rated steam would be obviated:—A bstract- 
ed from the Electrical keview (London), 
May 13. ~ | 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Kellogg Harmonic Four-Party 
System. 
Notwithstanding a widespread prejudice 
against party lines, the Kellogg Switelh- 
board and Supply Company, Chicago, Ill., 


Mutticycle Ringing Set 
commen to exchanye = 


The principle of this system is simple. 
Advantage is taken of the fact that every 
reed has a natural] period or rate of vi- 
bration, and can be made to take up this 
vibration by applying to it a succession 
of comparatively small 
impulses of force occur- 
ring in the same period 
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on the line, the armature having the 
proper period of vibration takes up its 
swing, strikes its tapper against the gong, 
while the reeds at the other three stations 
will not he affected. 

Fig. 1 shows the system adapted to a 
Kellogg two-wire multiple switchboard. 
The ringers, each with a condenser in 
series, are bridged across the line at the 
four stations, the order in which they 
appear and their distance apart being im- 
material. A four-party ringing key is 
wired in connection with each circuit, and 
to these keys are connected the leads from 
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Fig. 1.—THE PLAN OF THE KELLOGG HARMONIC FOUR-PARTY SYSTEM. 


has maintained a constant effort in the di- 
rection of perfecting a party-line service 
which would obviate all practical difti- 
culties and establish this service on thor- 
oughly workable lines. The harmonic four- 
party selective system for common bat- 
tery work which has been brought out by 
this company quite recently is really se- 
lective and non-interfering, free from 
ground connections, and has been a large 
factor in bringing party-line service into 
favor, both with the operating companies 
and telephone. users. A very desirable 


Fic. 2.—Tue Ringer Usep wita KELLOGG 
Four-PAarty SYSTEM. 


business is possible only through the use 
of some good selective system. Where 
there are a number of residences which it 
is possible to connect up, in a good many 
cases if an individual line were run, the 
service would not be bought. 
possible to connect four on a party line, 
this feature is. eliminated. 


Where it is 


to take up a full swing. It remained, 
then, to design a ringer having a reed or 
armature which would be acted upon by 
electromagnetic impulses, due to ringing 
current passing through the ringer coils, 
and thereby made to take up its full swing 
when the impulses were of a frequency 
corresponding to the natural period of vi- 
bration of the armature. Four different 
reeds were designed and given different 
rates of vibration by putting at their ends 
metal balls of different sizes, which were 
also to serve as tappers, striking the gong 


the multicyele ringing set. As usually 
wired, the frequencies controlled by the 
four buttons are, beginning with that 
nearest the operator, 4,000, 6,000, 8,000 
and 2,000 alternations per minute. In 
the diagram these keys are numbered 1, 
2, 3 and 4, respectively. 

The construction of the ringer is shown 
in Figs. 2 and 3. To adapt it to alternat- 
ing-current circuits, the ringer is polarized 
by means of a heavy and powerful per- 
manent magnet. This magnet, the coils 
and the armature are all mounted on an 


Fig. 3.—THe RINGER IN ASSEMBLY, KELLOGG HARMONIC FouR-PARTY SysTEM. 


direct. A ringing machine was provided, 
giving ringing current of four different 
frequencies, and also a suitable ringing 
key for throwing any one of the four fre- 
quencies on the line. The four instru- 
ments were bridged across the line, each 
with a condenser in series. Then, when 


current of a given frequency is impressed 


iron and brass frame, this frame, in turn, 
being mounted on an iron shelf. ‘The soft- 
iron pole-pieces are held under nuts 
threaded on the ringer cores, which ex- 
tend through the frame and are slotted 
so that their distance from the armature 
may be adjusted to take up variations in 
manufacturing. The ringers for all four 
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parties are the same, with the exception 
of the size of the tappers. These are 
shown in Fig. 4. The mounting of the 
gong is such that it may be adjusted to 
the different sized tappers. ‘The rigid 
hody of the armature is suspended by a 


Fic. 4.—THe POLARIZED TAPPERS OF THE 

KeLLOGG HARMONIC FOUR-PARTY System. 
stiff steel spring. The brass tapper is 
suspended from the lower end of the arma- 
ture by a flexible steel spring. 

When party lines form a large propor- 
tion of all the lines of the exchange, it 
is the ‘best practice to install in each cord 
circuit an individual four-party key, such 
as that shown in Fig. 5. 

The listening-in is controlled by the 
cam, while the four buttons are for ring- 
ing. All are mounted on one escutcheon. 
Beginning with the button nearest the 
operator, they are colored black, green, 
red and blue, respectively, so as to be 
the more readily distinguished. It is 
necessary, in order to ring, to press the 
button clear down. Upon being released, 
the ringing circuit is opened, but the key 
does not revert to its normal position. 
Instead, it remains somewhat below the 
line of the other buttons, so that, in case 
a called subscriber does not answer 
promptly and must ‘be rung a second time, 
the operator, if she has forgotten, may 


Fire. 5.— Four-Parry KEY. 


know which party is wanted, without 
again asking the calling subscriber. As 
soon as a second button on the same 
escutcheon is pressed, the one last used is 
fully restored. 


switch 
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When party lines are to form but a 
small proportion of all the lines of the 
exchange, a master key may ‘be used in- 
stead of a party-line ringing key in each 
individual cord circuit. One of these is 
installed at each operator’s position, and 
so wired that it will 
the ringing 
current from any one 
of the four generators 
to the ringing strap 
wires common to all 
the regular ringing 
keys of the position. 
To signal a party- 
line subscriber, the 
operator first sets the 
master key and then 
rings in the usual 
way with the ringing 
key of the cord cir- 
cuit in use. This 
master key is shown 
in Fig. 5. To st 
the key, the proper 
button is pressed 
down to the face of 
the escutcheon, and in 
that position it locks. 
When a second 
key on the same escutcheon is depressed, 
the first one is released. A small trip 


Fic. 6.—MAsTER KEY. 


lever is provided, by means of which any 
or all of the buttons may be restored. 
This system requires for its operation 
ringing current at four different fre- 
quencies, as noted above. This current 


“is obtained from four generators, having 


two, four, six or eight poles, respectively, 


-and driven at 1,000 revolutions per min- 


ute. These generators are mounted on a 
aingle subbase with a suitable direct- 
current motor, to which they are direct- 
connected. A separate machine for ring- 
ing individual lines is not necessary, as 
the current from the 4,000-alteratiion 
generator is used for that purpose. 

It is necessary, sometimes, to make the 
system successful, to equip the motor with 
a speed governor. This governor has been 
carefully worked out, and is mount- 
ed on the right-hand end of the ringing 
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set, Fig. 7 giving a detailed view. The 
left-hand end of the ringing set is equip- 
ped with a busy-back. The diagram shown 
in Fig. 8 gives the theory of the governor. 
A weight on the end of a spring is mount- 
ed on the end of the shaft of the ringing 
set, and is so arranged that, when thrown 


Fic. 7.—SPEED GOVERNOR FOR MULTI-CYCLE RINGING SET, KELLOGG 
HARMONIC FouR-PARTY SYSTEM 


outward ‘by centrifugal force, it makes one 
contact. This contact opens and closes 
a shunt circuit around a resist- 
ance in series with the field coils 
of the motor. A resistance, when 
introduced into the field cireuit, 
cuts down the amount of current 
flowing, and therefore weakens 
the ficlds and increases the speed 
of the motor. It is desired, how- 
ever, to keep the speed of the 
ringing set constant at 1,000 
revolutions per minute. ‘The 
maximum variation of the power 
circuit being determined, the 
motor is designed to run too slow 
without the governing resistance 
in circuit on the highest voltage it can ever 
get, and to run too fast with the governor 
resistance in circuit on the lowest voltage 


Fig. 8.—THEORY OF SPEED GOVERNOR, KEL- 
LOGG HARMONIC FOUR-PARTY SYSTEM. 


it can ever get. The contact controlled 
bv the governor is then adjusted -so that 
the machine will run at 1,000 revolutions 
on its normal voltage. Then, as the ma- 
chine tends to rise and fall with the 
variations in line pressure, the resistance 
in the field circuit will be constantly cut 
in and out, and the speed of the ma- 
chine will remain practically constant. 
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Long Scale Portable Instruments. 

Electrical engineers who employ the 
portable standard instruments in general 
use for the making of exact measurements 
of electrical quantities or in the conduct 
of tests know how diflicult it is to take 
accurate observations in those portions of 
the scale where the divisions are narrow, 
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embarrassments, the department of stand- 
ards of the Westinghouse Electric and 
Manufacturing Company has designed the 
portable instruments illustrated herewith. 
The assortment comprises voltmeters, am- 
meters and single-phase and polyphase 
Their principal characteris- 
tics are convenience in use, permanence of 


wattmeters. 


Vol. 44—No. 23 


fore unaffected by external fields, and 
may be used on either alternating or di- 
rect currents without a change in calibra- 
tion and without requiring “reverse” read- 
ings to be taken on the latter. It is 
regularly made in capacities up to 600 
volts, but may be furnished for any high- 
er range desired by the use of a multi- 


PORTABLE VOLTMETER. 


and the consequent uncertainty regard- 
ing results and difficulty in checking up 
a series of measurements taken with differ- 
ent instruments. The fact that only a 
portion of the scale is accurately legible 
and that it is not always possible to have 


calibration, accuracy and mechanical ex- 
cellenee. 

As shown by the illustration, the volt- 
meter is zero-reading, this form having 
found most suitable for measure- 


ments for which a voltmeter is used. In 


heen 


PORTABLE AMMETER, 


plier. The action is dead- 
beat. 

The ammeter is similar in external ap- 
pearance to the voltmeter, with the ex- 
ception of the terminals, whicn are de- 


signed for the use of heavier connecting 


entirely 


PORTABLE SINGLE-Pyask WATTMETER. 


at hand instruments of the proper range 
to cover all capacities properly, make it 
at times impossible to avoid the use of 
comparatively illegible divisions, and as a 
result the curve sheets of tests and tables 
of measurements show irregularities which 
rob the work of value. 

To obviate such troubles and the other 


this form the readings are determined 
by the deflection of the milled head re- 
quired to bring the index pointer to zero. 
Each instrument is made in two capacities, 
which in connection with the very long, 
open scale enables the readings to be 
taken over a wide range of voltage with 
great accuracy. It is astatic and there- 


PoRTABLE POLYPHASE WATTMETER 


wires, and the absence of the knurled head 
with its indicating pointer, this instru- 
ment reading direct. It is furnished with 
coils wound in two sections, which by 
means of small connectors on the top may 
be connected in series or in parallel, thus 
greatly increasing the range of the in- 
struments. The scale is very long and 
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open, being similar to the voltmeter in 
this respect. 

This instrument can be used on alter- 
nating currents only, but it is accurate 
over a very long range of frequencies and 
may be used on circuits varying from 
3,000 to 8,000 alternations without appre- 
ciable error. It is also unaffected by 
changes of wave-form on the circuit. The 
moving element is extremely light, and be- 
ing dead-beat will accurately follow any 
variation of current. 

In the wattmeters, the scheme of sub- 
dividing the coils as adopted tor the am- 
meters is carried out for both the series 
and potential windings, thus giving in one 
instrument four ranges in capacity. In 
addition to this, as the scales are uniformly 
spaced from zero to maximum, readings 
may be taken at any point with equal ac- 
curacy, so that one instrument will give 
a range several times that of any other 
heretofore obtainable. 

The wattmeters are suitable for use with 
alternating currents only, but, lke the 
ammeters, they may be used over a con- 
siderable range of frequency. The poly- 
phase instrument consists of two single- 
phase mechanisms connected to one shaft, 
and indicating on a single dial the sum 
of the forces of the two mechanisms. It 
may be used for either two-phase or three- 
phase circuits and will indicate correctly 
the total energy of a polyphase circuit 
irrespective of power-factor or any un- 
balancing of the difference phases. As 
they are not affected by external fields 
or proximity to large masses of iron, they 
afford a very convenient medium for mak- 
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care has been exercised to provide a high 
degree of accuracy with a mechanical con- 


struction and finish of a superior order. 
— ——--<>-—____ 


The Gladstone-Lalande Battery. 


This new battery is an improvement 
on the original Lalande battery, invented 
by De Lalande and Chaperon, and of 
which there are several modifications on 
the market at the present time. 

In the Gladstone-Lalande battery, the 
negative electrode is composed of a plate 
of agglomerated oxide of copper, having 
its surfaces reduced to the metallic state. 
This copper oxide plate is carried in a 
supporting hanger, made of copper rod, 
formed into a U-shaped frame, the two 
free ends of which are threaded to receive 
clamping nuts, by which it is fastened to 
the porcelain cover of the battery. This 
supporting hanger is provided with two 
perforated flat spring copper clamps at- 
tached to the opposite sides of the hanger. 
One of these spring clamps is riveted at 
each end to the hanger, and the other 
spring clamp is detachable, having slotted 
eyelet holes at each end, which fit over the 
two rivet heads on the sides of the hanger, 
and the clamp is locked in position by be- 
ing pulled slightly in a downward direc- 
tion. The copper oxide plate is placed 
in the hanger, so that one of its flat 


surfaces bears against the fixed spring 


clamp. The detachable spring clamp is 
then locked to the hanger, as described 
above, so that it bears against the other 
flat surface of the oxide plate, which is 
held firmly between the two spring clamps. 

The advantages possessed by this form 


NEw GLADSTONE-LALANDE BATTERY. 


ing tests of polyphase motors or other 
devices of this nature under actual serv- 
ice conditions. 

The mahogany carrying-cases are finely 
polished and the general finish and ap- 
pearance of the different instruments are 
uniform. Covers are made removable for 
convenience in use. In every particular, 


of construction are seen at a glance, as 
when the tattery needs to be recharged 
the exhausted oxide of copper plate can 
be removed from the hanger and a new 
one substituted, with the least possible 
loss of time, and without soiling the fin- 
gers. The wide surfaces of contact pre- 
sented by the perforated spring clamps 
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render it unnecessary for any cleaning or 
sandpapering of these parts when re- 
charging these batteries. 

The positive electrode consists in all 
cases of two flat plates, composed of an 
alloy of zinc and mercury, which are sus- 
pended from the cover. In some models 
these flat zine plates are cast on an in- 
verted U-shaped hanger, having a thread- 
ed extension, which passes through a hole 
in the cover, to which it is clamped by a 
suitable nut. In other models (as shown 
in the illustration) the two zine plates are 
cast on separate stems, having a hole ai 
the upper extremity, which allows them 
to be bolted to the projecting knob on 
the top of the cover, which is provided 
with a horizontal hole to receive a thread- 
ed bolt for this purpose. 

The electrolyte in all cases is a twenty 
per cent solution of the very highest grade 
of caustic soda, and a layer of pure 
mineral oil is poured on the top to prevent 
evaporation and creeping. 

Although these batteries have been ou 
the market only a short time, the excellent 
construction described above, and the high 
quality of material used in the maviufac- 
ture of same, have already ensured them 
a large and increasing sale. They are 
manufactured by the Battery Supplies 
Company, Avon and Jelliff avenues, New- 
ark, N. J., the proprietor of which, J. W. 
Gladstone, is the inventor. 


Bristol’s Thermometer-Thermostat. 

The Bristol Company, of Waterbury, 
Ct., is placing a new instrument upon the 
market which has been given the com- 


Fie. 1.—EXTERNAL VIEW OF THERMOMETER- 


THERMOSTAT. 


pound name as above, since it is a com- 
bination thermometer and thermostat. 
There is a demand for an instrument of 
this character which will give correct indi- 
cations of the temperature of the atmos- 
phere, gases or liquids at all times, and 
also serve as a thermostat to make elec- 
tric connection at any predetermined 
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limits of temperature for the purpose of 
operating controlling apparatus, alarme 
and the like. . 

Fig. 1 shows external view of the in- 
strument which is provided with a six- 
- inch scale graduated in degrees Fahren- 
heit. 

The construction and capabilities of 
this instrument will be best understood 
bv referring to the interior view, Fig. 2, 
in which A is an arm pivoted at lower 
portion of the case, terminating in a 
point resting on the arc of the graduated 
scale and is held by friction at whatever 
point it may happen to be set. Two ad- 
justable contact pieces B and C are carried 
by this arm. These contact pieces are ca- 
pable of adjustment by means of the screw 
D, which is threaded so as to cause the con- 
tact pieces B and C to approach or recede 
at equal rates and distance from the cen- 
tre line of the arm A, upon which they 
are supported. They are also connected 
to binding-posts, as shown, which are 
used for making outside connections. 
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Fig. 2.—INTERIOR VIEW, SHOWING OPERAIION 
OF THERMOMETER-I HERMOSTAT. 


These binding-posts are located within the 
case to avoid any possibility of the wires 
or connections being disturbed without 
detection. Three holes with insulating 
eyelets are provided in the lower portion 
of case, as shown, for the insertion of 
connecting wires. The high and low con- 
tacts can be placed on a single or on in- 
dependent circuits. The arm E, mov- 
ing over the graduated scale, indicatcs 
the changes of temperature where the in- 
strument is located. This arm is oper- 
ated by one of Bristol’s recording ther- 
mometer tubes placed in the perforated 
protecting projection extending from the 
hack of the case as shown in the illustra- 
tion. On the back of the indicating 
pointer E there is a raised portion which 
makes electric connection with the con- 
tact pieces. . 

A novel feature of the instrument is 
that the temperature indicating arm E 
is not restrained by the thermometer- 
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thermostatic contacts. Thus it will be 
seen that the controlling effect of the 
thermostat is perfectly adjustable as to 
position on the scale of the thermometer, 
and also as to high and low limits of 
operation, without in any way interfer- 
ing with the correct indications of the 
thermometer in case the temperature does 
not remain, or is not controlled, within 
the limits for which contact pieces may 
be set. 

The instrument may be readily ap- 
plied to liquids, as for instance, to indi- 
cate the temperature and set into oper- 
ation controlling apparatus for the brine 
in a refrigerating system or tank. 

For temperatures above the atmos- 
phere, as that occurring in ovens, kilns, 
closed spaces, or of liquids in pipes under 
pressure, a small bulb is located within 
the closed space or pipe. This bulb is 
connected with the thermometer-thermo- 
stat by a capillary tube filled with alcohol. 
The temperature at the bulb is communi- 
cated to the instrument which may be 
located at any convenient point for ob- 
servation. 

The electric wires connecting with the 
adjustable thermostatic contacts may be 
carried to any point where the control- 
ling apparatus may be located or where 
it is desired that an alarm shall be given. 

From the foregoing description it will 
be seen that the instrument is very flexible 
in its application and it is not improbable 
that other applications may suggest them- 
selves to the reader which have not been 
thought of in the preparation of this de- 
seription. 


Railless Electric Roads in Germany. 

For several years experiments have been 
made in Germany with railless electric 
roads. Among the most important are 
several in Westphalia and two in the vicin- 
ity of Dresden—the socalled “Haide- 
bahn,” connecting with an electric tram- 
way terminus at the outskirts of the town, 
and the “Koenigsstein” road starting 
from Koenigsstein, a town lying on the 
Elbe about twelve miles above Dresden. 
A large proportion of the passengers car- 
ridd by both lines are tourists or Sunday 
strollers. 

The Haidebahn covers a distance of 
3.1 miles. Wagons run every half hour, 
the fare being ten pfennigs (2.38 cents) 
for the shortest ride and twenty pfennige 
(4.76 cents) for the full distance. The 
Haidebahn runs over a slightly undulat- 
ing road, while the one at Koenigsstein 
covers about two miles of hilly highway. 
The speed of coaches varies considerably 
with the slope of the road, not, it seems, 
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because of a lack of motor force, but for 
the sake of the comfort of passengers and 
the reduction of wear and tear on the ma- 
chinery. 

It seems that neither of these two lines 
has proved a marked success from a fi- 
nancial point of view, partly because lo- 
cated at points where travel is sparse, 


but mainly because of the expense in 
operating. The electric energy required 
to move cars over dirt roads exceeds by 
100 per cent the power necessary to draw 
cars over iron rails, and this difficulty 
should be carefully considered by parties 
in the United States who contemplate 
similar enterprises. 


American Institute of Electrical 
Engineers. 
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Henry Nikola Miiller, Pittsburg, Pa. 
Lloyd Carlton Nicholson, Columbia, Mo. 
William Joh Norton, Baltimore, Md. 
Kerson Nurian, St. Louis, Mo. 
Otto Ernest Osthoff, Chicago, Ill. 
James Edward Pettit, Chicago, Ill. 
Henry G. Pierson, South Orange. N. J. 
Herbert Sturgis Potter, Boston, Mass. 
George Clifford Roberts, Philadelphia, Pa. 
“Carl Albert Schneider, Perth Amboy, N. J. 
L. Schuler, St. Louis, Mo. 
Frank Schwabacher, New York city. 
Gustaf Emanuel Skog, Wilkinsburg, Pa. 
Harry C. Slemin, Rochester, N. Y. 
Robert J. Smith, Perth. Ontario, Canada. 
- Clarence A. Stimpson, Philadelphia, Pa. 
Samuel W. Stratton, Washington, D. C. 
Lewis Starr Streng, Newark, N. J. 
S. A. Thomas, Port Richmond, S. I., N. Y. 
John Eugene Wallace, Brooklyn, N. Y. _ 
Frederick Carl Weber, Schenectady, N. Y. 
Ozro N. Wiswell, Snoqualmie Falls, Wash. 
William A. Wolls, Columbus, Ohio. 
Fay Woodmansee, Chicago, Ill. 
F. J. Youngblood, Stretford, England. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW POWER COMPANY SEEKS A CHARTER IN GEORGIA— 
An application for a charter for the Piedmont Power Company has 
been filed at Macon, Ga. The application is made for the generation 
of power from the water streams of the state. The capitalization of 
the company is placed at $2,000,000, with the right to increase to 
$3,000,000. 


SOUTH AMERICAN POWER INSTITUTIONS—The Rio Janeiro 
Light and Power Company, recently organized under the laws of the 
state of New Jersey, will soon begin operations. The company pro- 
poses the reorganization of the gas company, and the consolidation 
and improvement of various street-car lines in Rio Janeiro, Brazil. 
Mr. James Mitchell, of Sao Paulo, Brazil, is the head of the company. 
Mr. Mitchell is now manager of the Sao Paulo Tramway, Light and 
Power Company, which is one of the largest companies of its kind in 
Brazil. 


CHICAGO TO HAVE POWER FROM ITS DRAINAGE CANAL— 
The Chicago (IIl.) commissioner of public works, Blocki, at a recent 
conference between trustees of the drainage canal, city officers and 
representatives of civic organizations in Chicago, made the statement 
that, when it secures 30,000 horse-power which will be generated by 
the current in the drainage canal at Lockport, Chicago will be the 
best lighted city in the United States. It is said there will be an arc 
light at every street intersection within the city limits, or three 
times the number of street lights in use at present. 


TO GO AHEAD WITH NIAGARA POWER PLANS—Notwith- 
standing the veto by Governor Odell of the bill to extend the life 
of the charter of the Niagara, Lockport & Ontario Power Company, 
the capitalists back of this corporation have determined to proceed 
with their plans under the unamended charter. Three new directors 
have been named: Robert E. Drake and Paul T. Brady, of Syracuse, 
and Cassius M. Wicker, of New York. Work will be started imme- 
diately at the Niagara river, near La Salle, and at Lockport. Di- 
rectors have authorized the officers to call a stockholders’ meeting, 
to increase the capital stock to $10,000,000 and mortgage the com- 
pany's property. It is stated, also, that a new bill for increased 
charter privileges will be made to the New York state legislature 
next winter. 


COMMERCIAL TELEGRAPH SYSTEMS—The census bureau has 
made its preliminary report on the commercial telegraph systems 
of the United States for the year ending December 31, 1902. ‘This 
report includes only commercial telegraph companies owned and 
operated within the United States, which were in operation during 
any portion of the year. No statistics are given for foreign compa- 
nies operating in the United States. There were twenty-one com- 
panies, with an authorized par value of $104.383,075, and an issued 
par value of $99,870,225. The gross income was $37,552,450, and 
the total expenses, $28,490,219. The miles of wire operated were 
1,248,602. The number of messages sent during 1902 was 90,844,789. 
The number of telegraph offices was 27,352. There were 634.491 
primary batteries in offices, and 19,639 cells of storage battery. The 
authorized par value given is exclusive of the capitalization of the 
Postal Telegraph-Cable Company. 


NAVY DEPARTMENT TO CONTROL WIRELESS TELEG- 
RAPHY ON THE UNITED STATES COAST—It is announced in 
Washington, D. C., that the navy department, as an initial step to 
the acquisition and control by the government of all wireless tele- 
graph systems in operation on the seacoast of the United States, 
will shortly place its coast wireless telegraph stations at the dis- 
posal of the gencral public, newspapers, maritime exchanges and 
telegraph companies, for the transmission of commercial and news 
messages. It is probable that no charge will be made for the trans- 
mission of these messages, but the government will not assume any 
responsibility in handling them. The details of the proposed plan 
are being perfected by the bureau of equipment, navy department, 
under the direction of the chief, Rear-Admiral Henry N. Manney. 


Twenty-three wireless telegraph stations have been or will be estab- 
lished, under the control of the navy department, and negotiations 
are in progress for obtaining sites for about as many more. Of the 
stations completed or practically so, sixteen are on the Atlantic and 
Gulf coasts, two on the Pacific coast, two in the West Indian posses- 
sions of the United States, and three in the Pacific Ocean possessions 
of the United States. These stations are located at Cape Elizabeth, 
near Portland, Me.; Portsmouth, N. H.; Thatcher's Island, at the 
extreme end of Cape Ann, and about a mile from Rockport, Mass.; 
at the Boston navy yard, Cape Cod Island light, the Newport torpedo 
station, Montauk Point, L. I., the Brooklyn navy yard, the High- 
lands of Navesink, the naval academy at Annapolis, the Washington 
navy yard, the Norfolk navy yard, Cape Henry, the Key West naval 
station, the Dry Tortugas, the Pensacola navy yard, the Mare Island 
navy yard, the naval training station on Yerba Buena Island, the 
naval station at San Juan, Porto Rico; Culebra Island, Porto Rico; 
the naval station at Cavite, Philippine Islands; Cubra Island, Hawaii, 
and the island of Guam. The navy department contemplates ac- 
quiring the exclusive right to use wireless telegraphy on the sea- 
coast of the United States, and will recommend to congress, through 
the President, that appropriate legislation to enable the government 
to control all coast wireless telegraph business be enacted without 
delay. 
ELECTRIC LIGHTING. 


ISHPEMING, MICH.—The Cleveland Cliffs Iron Company is 
installing an up-to-date power plant at its Lake mine, Ishpeming. 


ETNA, CAL.—The Siskiyou Electric Power Company has bought 
the electric plant of the Etna Development Company. 


THOMSON, GA.—The city has decided to erect an electric light 
plant and install a waterworks system. The cost of the electric 
light plant will be $12,000. 


LIVERPOOL, N. Y.—It is reported that the. village board has 
contracted with the Syracuse Electric Light Company to place in 
this village arc lights at twenty-five cents each per night. 


ALBANY, N. Y.—The Tannersville Electric Light and Power 
Company, organized with a capital of $20,000 to supply electricity in 
the town of Hunter, Greene County, has filed papers of incorporation 
with the secretary of state. 


CONSTABLEVILLE, N. Y.—It is expected that a company will 
be formed to light this village and Talcottville with electricity. 
The plan is to take the current from the Boonville line at Leyden 
Station and supply it to the company that will erect the line. 


SCRANTON, PA.—The annual meeting of the stockholders of 
the Electric Light, Heat and Power Company was held recently, 
when the following directors were elected: A. L. Snowden, E. M. 
Stack, F. B. Ball, H. T. Hartman and G. M. Hallstead. The di- 
rectors afterward organized by electing Mr. Snowden president and 
Mr. Stack secretary and treasurer. 


ALBANY, N. Y.—The Granville Gas, Electric Light and Fuel 
Company, composed of Sandy Hill capitalists, is about to begin the 
construction of a dam at lake St. Catherine, near Granville. This 
dam will have a fall of thirty feet. About 2,000 horse-power will be 
developed. Surveyors are now on the preliminary work. The com- 
pany furnishes gas, electric light and power for Granville, and as 
soon as the work of constructing the dam is under headway will 
begin the construction of a line to Whitehall to furnish electricity 
for light and power. 


NEW ORLEANS, LA.—The city notary reports that the contract 
for lighting the city for ten years has been signed by the New 
Orleans Railways Company. The company will begin to execute 
this contract in September. 1905. It agrees to furnish overhead 
system at $69 per light, the underground system at $85 per light, 
and a charge of six cents per kilowatt for power for the various 
public buildings for elevators, etc. The city will have 2,500 large 
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electric lights, and the company has given bond in the amount of 
$50,000 for the faithful performance of the contract. 


COLORADO SPRINGS, COL.—A contract has been let by the 
Yak Mining, Milling and Tunnel Company for an electric plant which 
will be installed at the tunnel. The plans include an electric light 
and power plant to be located at the mouth of the tunnel and an 
electric railway to extend through the tunnel to the score or more 
mines tapped. Work will be begun on the plant immediately and 
the system is expected to be in operation before the end of the 
summer. 


HARRISONBURG, VA.—The town council, by a unanimous vote, 
has decided to install a municipal electric lighting plant costing 
about $70,000. The power will be secured by harnessing the Shenan- 
doah river at one of three points between Island Ford and Elkton, 
the dam being at least sixteen miles from the town. The estimate 
of the engineer is that the maximum power of the plant will be 900 
horse-power and the minimum 400. A complete municipal lighting 
plant will be installed and power will be furnished factories and 
mills in the town. Bonds to the amount of $60,000 will be floated. 


PERSONAL MENTION. 


PROFESSOR G. H. DARWIN, F. R. S., has been elected foreign 
associate of the United States National Academy of Sciences. 


MR. W. H. LYMAN has recently been elected president of the 
Galesburg & Kewanee Electric Railway Company, Kewanee, Ill. 


MR. ERNEST M. NORMAN has been reelected superintendent 
of the electric light plant and waterworks at Huntingdon, Tenn. 


MR. PAUL C. BEARTON has been appointed superintendent of 
maintenance of the Chesapeake & Potomac Telephone Company’s 
system at Baltimore, Md. 


MR. T. F. J. McGUIRE, electrical expert, has joined the United 
States Reclamation Service, and will assist in the installation of 
electric power plants at various points in the West. 


MR. ARTHUR J. STEWART, of Tecalitlau, state of Jalisco, 
Mexico, is to erect a large power plant on the Animas river, in 
order to generate energy to operate a reduction works. 


MR. C. R. HUNTLEY, vice-president and manager of the Buffalo 
General Electric Company, Buffalo, N. Y., sailed this week for a 
vacation in Europe. He is accompanied by Mrs. Huntley. 


CAPTAIN O. B. STEEL has been appointed manager of the 
Baton Rouge (La.) Electric Light and Street Railway Company's 
power plant, to succeed Mr. King Harding Knox, resigned. 


MR. FRED BILLINGS, formerly chief engineer of the Manitowoc 
(Wis.) & Northern Traction Company, has been appointed chief 
engineer of the Sterling, Dixon & Eastern Electric Railway, Sterling, 
Ill. 


MR. L. G. MOUTON, of San Francisco, Cal., is reported to have 
been investigating the matter of establishing electric light and 
power plants in several of the mining towns in the state of Sonora, 
Mexico. 


MR. W. F. HAYNES, who was connected with the sales depart- 
ment of the Wagner-Bullock Company for some time past, has 
severed his connection with the company to engage in a general 
electrical engineering business in Los Angeles, Cal. 


MR. MARK REPLOGLE, of Akron, Ohio, has been retained by 
the Replogle Governor Works as chief engineer. Mr. Replogle has 
recently perfected his new differential water-wheel governor, and 
the manufacture and sale of this machine will begin in earnest. 


MR. FRANK E. COLBERT, who was for several years identified 
with the staff of the ELECTRICAL Review at the Chicago office, has 
recently accepted a connection with the National Electric Company, 
of Milwaukee. Mr. Colbert has recently recovered from quite a 
severe illness. 


MR. ARTHUR STANLEY RIGGS, the newspaper correspondent, 
returned last week from a two years’ sojourn in Manila, Philippine 
Islands. Mr. Riggs spent some time studying the history of the 
Philippine Islands and their inhabitants, and secured much inter- 
esting data which will probably appear in the magazines of this 
country. He does not intend to return. 


MR. W. W. DONALDSON, of the Gould Storage Battery Com- 
pany, New York city, spent some time recently at the power-house 
of the Lexington Railway Company, Lexington, Ky., superintending 
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battery tests, in conjunction with Professor Topping and a number 
of students from Purdue University, La Fayette, Ind. The Lexing- 
ton Railway Company several months ago installed a storage battery 
at a cost of $35,000. 


MR. H. V. CROLL, who has been in charge of the Salt Lake 
City, Utah, office of the AllisChalmers Company for some time past, 
and previous to that time a representative of the E. P. Allis Com- 
pany at Spokane, Wash., is to take charge of the Allis-Chalmers 
Company’s office in San Francisco, Cal., succeeding Mr. George 
Ames, resigned. Mr. Croll’s headquarters will be located at 623 
Hayward Building. 


MR. J. RAUSCHER, St. Paul, Minn., manufacturer of electric 
push-buttons, has invented and received a patent for a floating cur- 
rent motor. Mr. Rauscher, during his leisure hours, has made a 
model of the motor, which has been tested in the Mississippi river. 
This test, he states, has been satisfactory. A new motor which he 
has built, and which has been covered by patents, will be given a 
thorough test on the Mississippi river about July 1. It is claimed 
that this machine can be built to produce 500 horse-power, and may 
be used for electric power plants, lighting installations, heating and 
irrigation purposes. 


MR. EDWARD C. BOYNTON has been retained as electrical 
engineer of the Poughkeepsie City & Wappingers Falls Electric 
Railway Company, Poughkeepsie, N. Y. Mr. Boynton was formerly 
connected for some time with the New York office of the National 
Electric Company. He was one of the pioneers in the application 
of electricity to heavy electric railroading and was for a long time 
on the electrical engineering staff of the New York, New Haven & 
Hartford Railroad, and at the time of leaving the company to go 
with the National Electric Company he was electrical engineer of 
the New Haven road. 


MR. HERBERT H. VREELAND, president of the New York City 
Railway Company, addressed the New York Railroad Olub recently, 
on the subject of “The Roundhouse Foreman of 1904.” Mr. Vree- 
land said that the troubles in connection with roundhouse work, 
electrically, were much greater than anything else that goes with the 
motive power proposition. The question of men to handle the new 
work is a serious problem. It will become, on a larger scale, a more 
serious problem. One of the greatest difficulties has been in secur- 
ing competent men, by reason of the limited experience that neces- 
sarily could be gathered in the short interval in which such a great 
electrical development has taken place. He said it had been almost 
impossible to secure the type of men required. 


MR. ELLIS B. BAKER, New Haven, Ct., who was for many 
years the general superintendent of the Southern New England 
Telephone Company, has recently become associated with Mr. W. M. 
Anthony, formerly president of the New Haven Car Register Com- 
pany; L. B. Wheildon, formerly general manager of the Portland & 
Yarmouth Railroad Company, and J. W. Cushing, electrical engi- 
neer, in the Knickerbocker Construction Company, with offices at 
15 Cortlandt street, New York city. The Knickerbocker company 
is a corporation organized under the laws of Connecticut. It is 
engaged in the building of underground conduits, telegraph, tele- 
phone, electric light and power lines, and the installation of under- 
ground and submarine cables, as well as other kinds of electrical 
construction. l 

MR. JAMES W. LYONS, who 
has been for many years &580- 
ciated with the Allis-Chalmers 
Company, Milwaukee, Wis., 48 
engine salesman, has been ap- 
pointed manager of the newly 
created power department of the 
company, with headquarters in 
Chicago, Ill. This department 
will control the sale of recipro- 
cating steam engines, steam tur- 
bines (entire unit, including 
turbo-generators), condensers, 
gas engines, pumping engines, 
blowing engines, hoisting ¢D- 
gines and air compressors. Mr. Lyons’s well deserved promotion 
will gratify his many business friends throughout the country. 


MR. JOHN B. ALLAN, formerly vice-president and general man- 
ager of the Allis-Chalmers Company, will shortly commence his 
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duties as Western manager of the Westinghouse Machine Company, 
with headquarters at 171 La Salle street, Chicago, Ill. Mr. Allan 
has been prominently associated with 
the AllisChalmers Company for the 
past twenty-four years, and has filled 
positions of progressively increasing 
importance, including those of sales 
manager, general manager and vice- 
president. Mr. Allan was born in 1860, 
at Davenport, Iowa, where he received 
a common and high-school education. 
This was followed by a course at the 
Wooster Polytechnic Institute, from 
which he graduated in 1880 as mechan- 
ical engineer. Shortly after leaving 
college, he entered the employ of 
Edward P. Allis Company, where he 
served as draughtsman, machinist and 
erecting superintendent, in turn. Mr. Allan had charge of making 
economy tests of engine and steam plants during this time, and 
in 1895, when the company opened a general sales office in Chicago, 
was made manager, the engineering, as well as the selling depart- 
ment, coming under his supervision. Following up his early 
successes, Mr. Allan’s subsequent career has been one of con- 
tinuous advancement, and he has made a wide and popular 
acquaintance throughout the field. He is a prominent member 
of the American Society of Mechanical Engineers and the Engi- 
neers’ Club of New York. Mr. Arthur °-West, formerly engi- 
neer with the Allis-Chalmers Company, will also augment the 
organization of the Westinghouse Machine Company as chief engi- 
neer, and will make his headquarters at East Pittsburg. Through 
his experience, Mr. West is eminently fitted for his new position. 
He was born at Milwaukee, Wis., in March, 1867, where he received 
a common school education. This was supplemented by a technical 
course at the University of Wisconsin, from which he graduated 
in the class of 1887. He followed this by a post-graduate course 
at the same institution. Entering the employ of the Edward P. 
Allis Company as machinist, his career has been one of continuous 
successes, Some of the positions which he has filled have been 
those of erecting engineer, assistant to shop superintendent, assist- 
ant superintendent, private engineer for Edward Reynolds in his 
special work, general trouble engineer on all steam-engine work, 
salesman in the pump department, engineer of tests, manager of 
pump department, and finally assistant chief engineer. He is a 
member of the American Society of Mechanical Engineers and the 
Engineers’ Club, of New York. Mr. West recently made a trip to 
Europe, to investigate the most recent practice of British and 
continental engine builders. 


OBITUARY NOTICE. 


MR. FREDERICK SIBMENS, the well-known German technician, 
died May 27, 1904. He was born at Menzendorf, Germany, 1826. 
In 1848 he went to England to introduce his brother’s (Dr. Werner 
Siemens) telegraphic apparatus, but not having met with success 
he took to practical engineering with his brother (the late Sir Will- 
iam Siemens). Mr. F. Siemens applied the regenerative principles 
to furnaces in combination with gaseous fuel, and thereby made 
possible the production of open-hearth steel and of glass melting 
by the continuous process in tanks. Mr. Siemens is also the in- 
ventor of a regenerative burner and stove. He also brought out 
many inventions in connection with the glass industry. Whlle his 
principal achievements are to be found in the field of invention 
and industry, he has likewise distinguished himself in scientific 
research and has read papers and delivered lectures before many 
scientific societies. Among the more prominent papers of which he 
is the author are those on “Heating by Radiation,” “Distributing 
Light and Heat,” “Tempering Glass,” “Dissociation” and “Combus- 
tion,” all of which he took up from the theoretical and practical 
points of view. 


MR. JOHN B. ALLAN. 


LEGAL NOTES. 


SELF-RESTORING DROP SUIT—The United States Circuit 
Court of Appeals on May 28 denied the petition for-a rehearing in 
the case of the Western Telephone Manufacturing Company versus 
the American Electric Telephone Company, for infringement of the 
self-restoring drop patent. 
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SALE OF SECOND-HAND EDISON LAMPS ENJOINED—A pre- 
liminary injunction was granted on May 16, 1904, by Judge Arch- 
bald, in the United States Circuit Court for the District of New 
Jersey, in the case of the General Electric Company versus’ McKeon, 
et al., enjoining and restraining the defendants from directly or 
indirectly selling or otherwise disposing of any old or second-hand 
Edison incandescent lamps without plainly and unmistakably mark- 
ing them with the words “used” and “second-hand” until further 
notice of the court. 


ELECTRICAL SECURITIES. 


It is hard to find a word that will adequately describe the dis- 
position in the stock market during the past week. In general, 
there was a three-days’ holiday in sight, and this was hailed as a 
deliverance from a period of dull routine. The continued reports 
of good weather throughout the country promise a bountiful, if 
rather late, crop. This will mean more money for the farmer, who 
is very often a good investor. The money situation is a prominent 
factor, and it is significant that the entire remittance for the Pan- 
ama Canal payments was made without sending much gold from 
this country. Commission houses are about ready to go out of 
business, so small is the demand for their services. From several 
quarters have come tidings of wage reductions. In every case, how- 
ever, there is no apprehension of permanent retrenchment; but the 
feeling is very strong that all that is needed now fs a fair and 
square understanding of the necessity of conserving finances, and 
that with the passing of the presidential campaign prices will take 
a long swing upward. ) 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 28. 


New York: Closing. 
Brooklyn Rapid Transit..............cece0e 47% 
Consolidated Gas......... cece cee ce wees 206%, 
General. Blectric..........sesssssosoressese 165% 
Kings County Blectric.................-.00. 185 
Manhattan Blevated..........esosssssssss. 143% 
Metropolitan Street Railway................- 109% 
New York & New Jersey Telephone......... 143 
Westinghouse Manufacturing Company...... 180 


It is reported that the gross earnings of the Brooklyn Rapid 
Transit Company are increasing at the rate of 10 per cent, and 
should show gross receipts for the year to end June 30 next of 
$14,400,000, against $13,200,000 last year. 


Boston : Closing 
American Telephone and Telegraph........ 125 7 ~” 
Edison Electric Illuminating............... 234 
Massachusetts Electric............... cc ee eee 71 
New England Telephone......... MEDETERA 121 


Western Telephone and Telegraph preferred. 77 


Directors of the Massachusetts Blectric Companies have declared 
a regular semi-annual dividend of 2 per cent on the preferred stock, 
payable to stockholders of record June 4 on July 1. Books do not 
close. 


Philadelphia : | | Closing 
Electric Company of America.............. 8% 
Electric Storage Battery common.......... 55 
Electric Storage Battery preferred.......... 55 
Philadelphia Electric........ NENIET TS 5 
Union Traction...:........... EEE 49% 
United Gas Improvement.......sessssesese. 814% 

Chicago : Closing. 
Chicago Telephone.............ceeceeeceees 116 
Chicago - Edison. Light.............0...006- 145 
Metropolitan Elevated preferred............ 50 
National Carbon common.................. 29 
National Carbon preferred.................. 102 
Union Traction common.............e0..e0% 6% 
Union Traction preferred.............0.22: 27% 


It is reported that Chicago Edison will vote to issue two millions 
new stock at par at the annual] meeting, June 13. 
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NEW INCORPORATIONS. 
MADISON, WIS.—Tenny Telephone Company. $2,000. 
CAMPUS, ILL.—Campus Telephone Company. $2,500. 

- WALTON, N. Y.—Delevan Telephone Company. $3,000. 
BUFFALO, N. Y.—Warner Telephone Company. $50,000. 
DENVER, COL.—The Garfield Telephone Company. $50,000. 
SALAMONIA, IND.—Salamonia Telephone Company. $2,500. 
CALAIS, ME.—Charlotte County Telephone Company. $7,500. 
COLUMBIA, 8. C.—The Edgemoor Telephone Company. $2,500. 


PLYMOUTH, IOWA—The Plymouth Telephone Company. $10,- 
000. . 


RALEIGH, N. C.—Ivey Telephone and Telegraph Company. $25,- 
000. 


NASHVILLE, TENN.—The Henry County Telephone Company. 
$800. 


INDIANAPOLIS, IND.—Morning Star Telephone Company. 
$5,000. | 


JEFFERSON CITY, MO.—Cass County Telephone Company. 
$50,000. 


INDIANAPOLIS, IND.—Northwestern Long-Distance Telephone 
Company. $2,000. 


RICHMOND, VA.—The Patrick County Telephone Company. In- 
creased to $5,000. 


RICHMOND, IND.—Richmond & Northwestern Electric Railway 
Company. $50,000. l 

AUSTIN, TEX.—Fort Worth & Rosen Heights Street Railway 
Company. $100,000. 


PADUCAH, KY.—Kentucky & Ohio River Interurban Railroad 
Company. $250,000. 


` SAN FRANCISCO, CAL.—The Watsonville Light and Power 
Company. $250,000. 


LANSING, MICH.—Battle Creek & Coldwater Electric Railway 
Company. $433,000. 


MADISON, WIS.—Orfordville Telephone Company. Increased 
from $10,000 to $15,000. 


ST. LOUIS, MO.—The North Arkansas Electric Railroed and 
Power Company. $150,000. 


WOODSTOCK, VA.—Woodstock Electric Light and Power Com- 
pany. Increased to $10,000. 


ALBANY, N. Y.—The Cooperstown Telephone Company. In- 
creased from $7,000 to $10,000. 


MADISON, WIS.—Milton & Milton Junction Telephone Company. 
Increased from $5,000 to $20,000. 


RICHMOND, VA.—TazeweH Electric Light and Power Company. 
Increased from $10,000 to $15,000. 


MERCER, ME.—People’s Telephone Company. $2,700. Incor- 
porators: C. K. Allen and N. E. True. 


TOPEKA, KAN.—Potwin Mutual Telephone Company; $15,000. 
Mound City Telephone Company; $4,000. 


AUGUSTA, ME.—Centre Lincolnville Telephone Company. $1,500. 
Incorporators: J. S. Mullin and N. D. Ross. 


ANCHOR, ILL.—Anchor Telephone Company. $1,400.  Incor- 
porators: J. Marten, J. F. Ware and J. H. Nafziger. 


DES MOINES, IOWA—Kendalliville & Burr Oak Telephone Com- 
pany. $400. Incorporators: Thomas Fleming and others. 


CHICAGO, ILL.—Western Water and Power Company. $100,000. 
Incorporators: W. C. Whitcomb, James Dalzell, Walter Dalzell. 


GREENFIELD, IND.—Cleveland Telephone Company. $160. 
Incorporators: Arthur Thomas, Riley Evans and William Jones. 


SHERMAN, TEX.—Sherman Light and Power Company. $100,- 
000. Incorporators: M. B. Pitts, W. R. Brents and C. N. Roberts. 


ALBANY, N. Y.—Keesevill« Telephone Company. $20,000. Di- 
rectors: J.H. A. P © J. B. Mace and W. C. Polmer, of Keeseville. 


LINCOLN, NEb.—Ashland Telephone Company. $50,000. In- 
corporators: Herbert H. Harndon, W. R. Shankland and E. J. Rose. 


MADISON, WIS.—Crosby & Blaisdel Telephone Company. $25. 
000. Incorporators: A. N. Crosby, W. C. Blaisdel and W. R. Bixby. 


MANLIUS, N. Y.—The Manlius Gas and Electric Company. $10. 
000. Directors: M. Murphy, of Manlius, and G. M. Corwin, of 
Oswego. 


EVANSVILLE, IND.—Evansville & Eastern Electric Railway 
Company. $10,000. Incorporators: M. S. Sonntag, J. W. Fuquay, 
Louis E. Fricke. 


DENVER, COL.—The Hydraulic Water, Motor and Power Com. 
pany. $500,000. Incorporators: William Hubartt, Bernard Beer and 
Henry B. Higgins. 


LINCOLN, NEB.—The Hardy Telephone Company. $10,000. In- 
corporators: E. Kauffmon, N. W. Bixby, O. D. Althouse, J. H. Fair 
and R. J. Gillilan. 


DES MOINES, IOWA—North Central Telephone-Telegraph Com- 
pany. $10,000. Incorporators: L. J. Tutt, T. W. Krohute, W. H. 
Bloom, R. J. Locke. 


MADISON, WIS.—Duke’s Prairie Telephone Company. $5,000. 
Incorporators: Charles Collicutt, James M. Pile, Joseph Whitford 
and William Harford. 


WASHINGTON, D. U.—Terra Telephone Company. $100,000. In- 
corporators: James R. Porter, Eugene Schooley, J. L. Cohencious 
and Frederick C. Geiger. 


SALT LAKE CITY, UTAH—Salt Lake & Suburban Railway Com- 
pany. Changed to Salt Lake Southern Railway Company. Increased 
from $50,000 to $2,000,000. 


CARDINGTON, OHIO—The Waldo Home Telephone Company. 
$25,000. Incorporators: W. Klingle, A. Oborn, M. Lewis, W. D. 
Krane and S. Schraderer. 


LEISURE, IND.—The Leisure Telephone Company. $3,500. Di- 
rectors: Arthur L. Hiatt, David T. Hutcherson, David S. Wadswell, 
Frank Smith and William Steel. 


HARRISBURG, PA.-—Beaverdale Electric Company. $5,000. 
Directors: W. L. Hicks, T. J. Gates, C. O. Templeton, Tyrone; F. B. 
Cartwright, C. F. Fraser, Altoona. 


SPRINGFIELD, ILL.—Springfield, Petersburg & Beardstown In- 
terurban Railway Company. $2,500. Incorporators: John S. Hurie, 
James G. Miles and Robert E. Bone. 


DENVER, COL.—The Denver-Boulder Interurban Railway Com- 
pany. $1,000,000. Incorporators: J. R. McKinnie, Sterling B. Toney, 
Charles F. Potter, L. L. Aitken, Henry V. Johnson, Denver. 


ST. LOUIS, MO.—-The Hutchison Wireless Telephone Concession 
Company. $3,000. Incorporators: M. R. Hutchison, Hallon C. 
Spaulding, Edward C. Husted, L. Z. Harrison, Joseph A. Wright. 


WASHINGTON, D. C.—Lake Park Power and Lighting Company. 
$500,000. Incorporators: Charles Sailor, Norman Van Nostrand, 
Alexander William Brinck, Paul E. Vallum and William E. Sailor. 


GREENWOOD, MISS.—The Greenwood Electric Railway Com- 
pany. $12,000. Monroe McClurg, president; Samuel G. Stein, vice 
president; R. T. Jones, second vice-president, and R. T. Thayer, secre 
tary and treasurer. 


ST. PAUL, MINN.—-Montrose Farmers’ Telephone Company. 
$10,000. Incorporators: C. A. Stalzman, A. C. Strey, E. W. Swaa- 
son, F. E. Belden, C. P. Stapleton, J. P. Thornquist, Louis F. Miller, 
F. G. Miller and C. F. Denoon, all of Montrose. 


SALEM, ORE.—W. W. Telephone Company; $10,000; incor- 
porators, Charles Baker, G. H. Rogers, G. P. Gross, C. G. Huntley 
and Henry Aden. Lytle Electric Light and Water Company; $10, 
000; incorporators, C. C. Hutchinson, John Steidl and H. W. Reed. 


JERSEY CITY, N. J.—Indiana & Michigan Electric Company. 
$2,000,000. Incorporators: George W. Flaacke, Jr., H. H. Porter, 
Francis Blossom, H. L. Cranford, Lyman L. Dyer, Frederick V. Dele- 
field, Frederick W. Longfellow, Henry S. Colwell and Harold 8. 
Mackays. ‘ | aka 
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NEW HARTFORD, I[OWA—The Fatu.ners . cual Telephone Com- 
pany will extend its lines east and south. 


TAYLORVILLE. ILL.—The Interstate Telephone Company has 
decided to establish an exchange in this city. 


OTTAWA, ONTARIO—The city council has granted an exclusive 
two-year franchise to the Bell Telephone Company. 


AUSTIN, TEX.—The Kizer Telephone Company, of Mena, Ark., 
has been granted a permit to do business in Texas. 


TOPEKA, KAN.—E. B. Kellam, of Topeka, has bought the tele- 
phone rights of Chase County and is extending and improving the 
service. 


INDIANAPOLIS, IND.—The Cairo Telephone Company, of Battle- 
ground, has been sold to E. T. Roadruck, one of the original stock- 
holders. » 


FARMER, N. Y.—The Empire State Telephone Company is at 
work rebuilding its line from Ovid to Trumansburg, via Lodi and 
Farmer. 


ELDON, IOWA—Clyde A. Mann, of Sioux City, has bought the 
Eldon Independent Telephone Company's plant, and will improve and 
enlarge it. 


PENN YAN, N. Y.—The People’s Telephone Company, owned by 
H. J. Brush, has been sold to the Overland Telephone Company, of 
Prattsburgh. 


DUSHORE, PA.—The Bell Telephone Company is building a line 
from Overton to Forksville, and, it is said, will eventually build to 
Shunk and Wheelerville. 


PLYMOUTH, MICH.—The Plymouth Telephone Company is build- 
ing a line to Canton Center, and also one to Livonia Center, Lap- 
nam’s Corners and Newburg. 


ST. PETER, MINN.—The farmers of Lake Prairie and Lavasse 
have organized a telephone company. The line will connect with 
the St. Peter telephone lines. 


WATERLOO, N. Y.—The Seneca County Home Telephone Com- 
pany has connected its line with Geneva, and now announces a long- 
distance service to points west. 


TRENTON, N. J.—The Delaware & Atlantic Telephone Company 
has assumed control of the wires and instruments of the Hopewell 
Telephone and Construction Company. 


JEFFERSON CITY, MO.—The Bell Telephone Company of Mis- 
souri has filed articles with the secretary of state, increasing its 
capital stock from $4,000,000 to $10,000,000. 


SERGENT, KY.—A telephone line has been erected from Whites- 
burg, via Eolia to Stonega, Va., twenty miles, and will be extended 
to Sergent some time during the present year. 


CHICAGO, ILL.—The Lake County board of supervisors has 
granted a twenty-year franchise, covering all the Lake Shore towns 
in that county, to the Chicago Telephone Company. 


BIG TIMBER, MONT.—Work on the construction of the Northern 
Telephone Company’s line, which is to connect the Swamp Creek 
and Melville districts with Big Timber, has been begun. 


MANCHESTER, N. H.—The Claremont Independent Telerhone 
Company has been incorporated by E. B. Heywood, H. R. Beckwith, 
Ira F. Chandler, J. L. Rice, C. A. Ashcroft, F. F. Haskell and E. E. 
Leighton. 


YANKTON, S. D.—The Independent Telephone Company will 
push the extension of its long-distance lines north to Mitchell and 
through to Sioux Falls and to Sioux City, with stations at all inter- 
mediate towns. 


OCEANSIDE, CAL.—The Sunset Telephone Company has com- 
menced work on the extension of its lines from Oceanside to San 
Luis Rey. A continuation of the line sixteen miles further to Fall- 
brook is probable. 
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COLUMBUS, OHIO—The Citizens’ Telephone Company has com- 
menced work upon the extension of its service, and during the sum- 
mer expects to install about 4,000 new telephones. Fhe main cables 
will be in conduits. 


EL PASO, TEX.—The Southwestern Telegraph and Telephone 
Company has let the contract for its new building, and work has 
been commenced. The company has also completed a new line from 
Conroe to Cleveland. 


SODUS, N. Y.—Work has been commenced on the construction 
of the Wayne-Monroe telephone system. The long-distance wire will 
extend to Rose, Wolcott and Red Creek, meeting the Ontario Tele- 
phone Company at Fair Haven. 


GLACE BAY, NOVA SCOTIA—The Eastern Telephone Company 
has installed an additional line from Glace Bay to Sydney. It is 
stated that the business done by the company between these points 
has increased three hundred per cent in two years. 


ST. JOHN, NEW BRUNSWICK—At the annual meeting of the 
St. Martins Telephone Company the following ofticers were elected: 
C. M. Bostwick, president; C. D. Trueman, vice-president; A. W. 
McMackin, secretary. The secretary reported a good year’s business. 


PLATTSMOUTH, NEB.—A merger has been formed by the union 
of the Plattsmouth Telephone Company with other companies, which 
is to be Known as the Interstate Independent Telephone Company. 
By this merger the Plattsmouth company, which has been unsuccess- 
ful in its attempts to secure a foothold in south Omaha, will now be 
able to gain entrance. 


TRENTON, N. J.—The local Bell Telephone Company has com- 
pleted a traffic arrangement with the Farmers and Traders’ Tele- 
phone Company, of Hightstown, by which the lines of the latter 
company may now be used for long-distance calls with the Bell 
standard equipment. The Hightstown line was started in 1899, and 
touches the following places: Lawrence Station, Plainsboro, Cran- 
bury, Prospect Plains, Windsor, Edinburg and Princeton Junction. 


BALTIMORE, MD.—The Maryland Telephone and Telegraph 
Company announces that the company will soon be ready to open 
up a long-distance service to Pittsburg and other points in the West. 
A line being built from Martinsburg, W. Va., to Cumberland is near- 
ing completion and will link up the various lines that will furnish 
the through service by way of Hagerstown, Martinsburg, Cumber- 
land, Johnsiown and Pittsburg. This, it is stated, will give the 
company connection with about 60,000 additional telephones. 


KANSAS CITY, MO.—lIt is stated that Kansas City will very 
shortly have communication with Pittsburg, Pa., over independent 
lines, as the gap that now exists in the circuit between Kansas City 
and Sedalia will be closed by the Kansas City independent company. 
The territory between Pittsburg and Kansas City, extending to 
Louisville and Cincinnati on the south, and about on a line with 
Indianapolis on the north, will be divided into districts, and the 
care and construction of the necessary telephone lines in these terri- 
tories has been assigned to the companies occupying them. 


ALBANY, N. Y.—The annual meeting of the stockholders of the 
Albany Home Telephone Company was held at the office of the 
company recently. The following directors were elected to serve 
for the ensuing year: James Moore, Henry Dumary, William H. 
Keeler, Albert Hessberg, E. B. Toedt, Howard Hendrickson, George 
C. Lee, Jr., Eli M. Woodward, Irving H. Griswold, Samuel B. Raw- 
son, Theodore M. Brush, Frederick H. Sudro, W. E. Brooks, E. E. 
William and Richard Stephens. At a meeting of the board of 
directors held at the conclusion of the stockholders’ meeting the 
following officers were elected: Howard Hendrickson, president; 
Irving H. Griswold, vice-president; George C. Lee, Jr., treasurer, 
and H. J. Prince, Jr., secretary. The affairs of the company are in 
a flourishing condition. The annual report submitted at the stock- 
holders’ meeting shows a net increase of 1,159 telephones for the 
year, or about 100 increase per month, with about 200 contracts on 
fille waiting for installation. The report also shows that the com- 
pany after operating for fifteen months, has an earning on stock of 
nine per cent after paying operating, maintenance and all fixed 
charges. . 
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INDUSTRIAL ITEMS. 


THE MOORE ELECTRIC COMPANY, 52 Lawrence street, New- 
ark, N. J., will be pleased to send its booklet descriptive of the 
Moore electric light. This light is the invention of Mr. D. McFarlan 
Moore. 


THE FOSTORIA INCANDESCENT LAMP COMPANY, Fostoria, 
Ohio, distributed at the convention of the National Electric Light 
Association, held in Boston, Mass., recently, a serviceable souvenir 
in the form of a glass paperweight. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, HI, is call- 
ing attention to its elaborate line of heating apparatus. This com- 
pany is prepared to show that central stations can greatly increase 
their power load by adding and pushing these appliances for heating 
and cooking. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is distributing bulletins No. 3054 and 3056. These 
describe and illustrate, respectively, Emerson electric tool grinders 
and Emerson direct-connected exhaust fans for alternating and 
direct currents. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY, INC., 
Stamford, Ct., reports that it has heen awarded the contract for the 
creosoted lumber and piling for the new sea-wall that the United 
States government is to build at New London, Ct. The contract will 
be filled from the company’s works at Portsmouth, Va. 


THE DIELECTRIC MANUFACTURING COMPANY, St. Louis, 
Mo., is distributing several booklets descriptive of its products. 
These include insulating materials in liquid form, and the several 
specialties are “Dielectrol,” ‘Dielectric’ varnish, “W. D.” paint 
and “Dielac.”” These booklets will be sent upon request. 


THE WESTERN ELECTRIC COMPANY, New York, Chicago, 
Philadelphia, Denver and St. Louis, is sending out a leaflet listing, 
illustrating and describing ‘“‘Fletcher’s” electrical specialties which 
it handles, together with a leaflet illustrating and describing the 
“Bookkeeper’s” electric lamp. Both of these leaflets will be sent on 
request. l 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburg, Pa., 
is again calling attention to Pittsburgh transformers. A recent bul- 
letin shows various forms of power and lighting transformers. 
Pittsburgh transformers are made in a number of styles, for differ- 
ent capacities. The company’s calendar for June is attractive, and 
should be requested at an early opportunity. 


THE DE VEAU TELEPHONE MANUFACTURING COMPANY, 
27 Rose street, New York city, is calling attention to its telephone 
apparatus. A novel postal folder which the company recently dis- 
tributed directs attention to the installation of De Veau telephones 
in the White House at Washington, and states that the next Presi- 
dent will be a constant user of this apparatus. 


THE BULLOCK BLECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in its calendar card for June, of the great men of 
science and engineering series, prints a photograph in colors of Sir 
William Siemens. The characteristic biography is reproduced on 
the back of the card. This series of calendars and sketches forms a 
most interesting contribution to engineering literature. 


THE PETTINGELL-ANDREWS COMPANY, Boston; Mass., dis- 
tributed a valuable souvenir at the convention of the National Elec- 
tric Light Association last week to all of the visitors and delegates. 
This was in the form of a leather binder containing a set of national 
electrical code rules and requirements of the National Board of Fire 
Underwriters for the installation of electric wiring and apparatus. 


THE NERNST LAMP COMPANY, Pittsburg. Pa., is distributing 
a neat booklet descriptive of its forty-four and fifty-five-watt Nernst 
lamps for alternating-current circuits. This is a revised edition of 
catalogue No. 3. These lamps operate at 0.4 ampere, 110 volts, and 
0.25 ampere, 220 volts.’ The descriptive matter is enhanced by sev- 
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eral half-tone illustrations of paris of the Nernst lamp and typical 
installations. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has published a beautiful souvenir en- 
titled “The Works of the Westinghouse Electric and Manufacturing 
Company.” This souvenir is handsomely bound in a green board 
cover, and the title is an illuminated decorative design in gold. 
There are a number of illustrations of Westinghouse works, and 
also some interesting reproductions showing the large number of 
employés arriving at the works. Some of the larger machines are 
illustrated, as well as typical installations in which the Westing- 
house company's products have been erected. 


THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. J., 
calls attention to its exhibit in Mining Gulch, in connection with 
the outside mines and metallurgy exhibits at the World’s Fair. St. 
Louis, Mo. This will be a working exhibit of high-pressure and low- 
pressure centrifugal pumps, direct-connected to De Laval steam 
turbines and electric motors. Besides this, the company will have a 
300-horse-power steam turbine dynamo and twelve electro-motor 
pumps with the Bullock Electric Manufacturing Company’s exhibit 
in the electricity and machinery building, and a steam turbine 
blower in connection with the Western Gas Construction Company’s 
exhibit in the manufacturers’ building. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
Chicago, Ill, has just finished settling in its new building. 184 Lake 
street, and its prominent location, new store and salesroom, in- 
creased shipping facilities, enable it to take care of its large, 
increasing business in a most satisfactory way. This company’s 
business is rapidly extending not only in this but in foreign coun- 
tries. The company handles a line of first-class specialties, such as 
“Eureka” flexible conduit, “Toerring’ are lamps. “Shedd” oscillat- 
ing fans, etc. It is carrying a very large stock of general supplies. 
and is increasing its line constantly by adding new specialties as 
fast as they are perfected. 


THE ALLIS-CCHALMERS-BULLOCK, LIMITED, announces that 
it has taken over the business and representation in Canada of 
the Bullock Electric Manufacturing Company, the Canadian Bul- 
lock Electric Manufacturing Company, Limited, Allis-Chalmers 
Company, Ingersoll-Sergeant Drill Company, Lidgerwood Manufac- 
turing Company, Wagner Electric Manufacturing Company and the 
Canadian Engineering Company, Limited. The head offices and 
works will be at Montreal. The branch offices will be in Toronto, 
Vancouver, Winnipeg, Rossland and Halifax. The new organization 
will operate in close relations to the American companies, and will 
manufacture machinery identical in design and of the same grade 
of material and workmanship. 


THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD. 
through its passenger department, has published a bulletin entitled 
“The Open Door to Japan, Korea and Manchuria.” The sub- 
title is as follows: “Nine Letters, an Editorial and an Explanation 
Tell the Whole Story.” This booklet contains a most interesting 
series of letters and an editorial note concerning a map of Man- 
churia which was published some time ago by the New York Central 
& Hudson River Railroad Company. The map was engraved by 
Rand, McNally & Company, of Chicago, and is included in bulletin 
No. 28 of the “Four Track” series, which was published early in 
1901. It is peculiar that this is acknowledged to be the best English 
map of Manchuria which has been published, and it has been widely 
sought after by both civilians and military men in all grades of life. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has decided to increase the capacity of its engine plant, and has 
contracted with the Westinghouse Machine Company for a 300. 
horse-power horizontal double-acting gas engine. This engine wili 
be of the type introduced in 1902 by the Westinghouse Machine Com- 
pany. It has two cylinders sixteen and one-half inches in diameter, 
twenty-four inches stroke. arranged in tandem with a single crank. 
The engine will drive a 210-kilowatt Westinghouse alternating-cur- 
rent generator, which will operate in parallel with four alternating- 
current generators now installed, and furnishing 220-volt, two-phase 
sixty-cycle current for power and lighting throughout the works. 
The plant contains at present 500 brake-horse-power in Westing- 
house three-cylinder vertical gas engines of the direct-connected 


type. 
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MORE SURPRISING PROPERTIES OF N-RAYS. 

In addition to the other surprising properties ot N-rays, 
it is now stated by well-known scientific men that N-rays—or, 
rather, those substances which have the property of emitting 
these rays—are affected by anesthetics. A statement to this 
effect was made recently by Meyer, who found that plants sub- 
His 
work has been carried further by Becquerel, who has investigated 


jected to chloroform lose their power of emitting N-rays. 


the influence of anzsthetics on other sources of this surprising 
form of radiation. He found that several inorganic sources of 
N-rays lose temporarily their power under the action of chloro- 
form, ether or nitrous oxide. These experiments raise the ques- 
tion, whether the emission of N-rays is a fundamental vital 
process. If so, where lies the dividing line between organic and 
inorganic bodies? In view of other investigations of a somewhat 
similar character, although along an entirely different line of re- 


search, this topic is becoming of increasing interest. 


ELECTRIC LOCOMOTIVES FOR THE NEW YORK CENTRAL. 

The electric locomotives built by the General Electric Com- 
pany, Schenectady, N. Y., for the New York Central & Hud- 
son River Railroad, and which were described recently in the 
ELECTRICAL Review, are interesting from several points of 
view. In the first place, the motors of these large locomotives 
are two-pole machines, an apparent return to a primitive de- 
sign, a type of construction which was adopted so as to allow 
of vertical movement of the armature between two horizon- 
tally placed poles. This requirement also made it necessary 
to use peculiar pole construction. The pole-face is not curved, 
but flat. Looked at in this way, the return to an early type is 
even more marked; but it is evident that the great advance 
which has been made in motor construction makes it possible 
to adopt this apparently less-efficient design, and yet, by dis- 
carding gearing and its consequent losses, to turn out a loco- 
motive which the company believes ie better than a geared 
motor construction. The electric motor is an efficient machine, 
and a case might easily arise in which a decrease in its effi- 
ciency, due to the use of an inferior design, might still give a 
more efficient result than would the use of the best design, 
when handicapped by gearing losses. How far this result has 
been accomplished in the design of these locomotives. it, will be 
interesting to learn. In general, the simpler the machine, the 
better. 


Track Forms Part of Magnetic Circuit. 

In another respect, also, these motors are unique: the 
magnetic circuit does not consist of the usual separate box 
casting. The path of the flux is completed through the side 
and end-frames of the truck. Here we have a motor which 
forms an integral part of the locomotive, and which is not 4 
separate piece of mechanism mounted on a truck. 


Maltiple Unit System of Control. 

The method of control is one of the well-known multiple 
unit systems, which, in addition to other advantages, enables 
one or more of these locomotives to be coupled together at will. 
Thus, one standard unit only is required—that suitable for han- 
dling the average passenger train. For longer trains, and heavy 
freight trains, two or more of these locomotives may be coupled 
together and operated by one engineer. The multiple unit sys- 
tem of control may also solve the trailer problem. Trailers are, 
as a rule, abhorred by the operating street railway officer, but 
occasions do arise when they could be used with good results, 
did they not upset the running ‘schedule by decreasing the run- 
ning speed of the cars. But if the trailer is itself a motor 
car, and is merely coupled to the leading tar and*is controled 
by the motorman on the latter, this trouble, toa large extent 
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THE WORLD’S FAIR. 

The World’s Fair at St. Louis is undoubtedly the largest 
and, from the electrician’s point of view, the most instructive 
that has vet been held; but although the visitor will find there 
many opportunities for instruction, what he learns will depend 
largely upon his own efforts. We are apt to think of an exposi- 
tion as a means to get wise easily. One thinks that if he can 
examine any machine or system in operation he will quickly 
There 


learn all there is to know about it. This is not true. 


is no roval road to learning, and an ‘exposition of this kind 
only approaches such a road by bringing together many things 
of a widely varying character. In this way it reduces the effort 
which would be necessary to investigate each of these at its home, 
but in no way makes the work of understanding each lighter. 
A visitor to the fair will find that how much he profits by his 


trip will depend upon himself. 


Variety of Exhibits. 

At the fair practically every branch of electrical application 
is represented by a working exhibit, and where this has not been 
possible, models illustrating the method are shown. Many 
countries are taking part, though one could wish that they were 
more adequately represented in certain branches. France and 
Japan are the only countries which have dynamos on exhibition 
in the Palace of Electricity. In other branches, however, the 
foreign ‘countries are well represented, notably in the con- 
struchion of instruments and scientific apparatus, and in electric 
light appliances. 

A Notable Power Equipment. - | z 

The electrical exhibits at the exposition are not confined 
to one building, but are to be found in the Palace of Machinery 
and the Palace of Transportation, as well as in the Palace of 
electricity. In the former are gathered the large machines, 
which, in addition to being exhibits, form a working part of the 
exposition. In this respect the fair is notable, as the aggregate 
output is much greater than that of any previous exposition, 
being over 20,000 kilowatts. In the variety of electrical exhib- 
Its, this fair is also noteworthy and if it is not entirely suc- 
cessful, so far at least as the electrical features are concerned, 
it will not be because of a neglect to secure representation from 


every branch of electrical application. 


ELECTRIC BRAKES. 

From time to time one sees- descriptions of very elaborate 
mechanical ‘brakes designed to give perfect control of the un- 
winding of a rope or cable.. Occasionally the machines to which 
these brakes are applied are, when winding in, driven ‘by an 
electric motor. This combination suggests that, in such cases, 
and even 1n other cases where a smooth retarding force, variable 
at will, is desired, an clectric or electromagnetic brake be adopted. 
Where a motor furnishes the driving force, it can easily be 
adapted to furnish also the retarding force. 

Troubles of Mechanical Brakes. 


A satisfactory mechanical brake is hard to realize. The re 


tarding force is apt to be irregular, and the motion as the rope 
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This can hardly be avoided, 
since the friction between two rubbing surfaces is a variable 


runs out more or less jerky. 


quantity, affected easily by slight changes in the conditions 
of operation. Moreover, the action of the brake itself causes 
wear which may tend to change the conditions and to affect 


the smoothness of operation. Then to conduct away the heat 


set free at the brake requires some elaborate cooling system. 


Electric Brake Easily Controlled. 


The electric brake, on the other hand, is under complete 
control at all times. The brake wheel can not jam, because the 
retarding force is due to the motion of the wheel. Then, again, 
there is no mechanical wear, and thus no uncertain and vary- 
ing factor. The heat, set free by the electric brake 1s easily 
handled, particularly when, for this purpose, a motor is being 
driven backward as a generator. The absorbing rheostat may 
be placed anywhere, and kept cool by circulating water. The 
only objection to an electric brake is that it does not hold when 
standing still, so that a mechanical brake for locking the ap- 
paratus, when not in motion, would be required in addition. 
This is really not a disadvantage, as, in nearly all cases, two 
brakes are required, and one of ‘these would naturally be me- 
chanical and could be operated automatically. 


Other Advantages of the Electric Brake. 


There are other minor advantages incident to the use of 
an electric brake which, at times, would be useful. Thus, it is 
easy to adjust the current-measuring instruments so as to indi- 
cate directly the torque exerted in pounds. The brake is more 
or less automatic, as it offers a greater retardation should the 
speed of unwinding increase for anv reason. This renders 
running away practically impossible. Brakes of this type have 
met with great success on electric cars and in elevator service, 
and their use will doubtless increase when those in other lines 
of work appreciate the advantages of this type of apparatus. 


CROSS-TIES. 

In a recent publication of the Department of Agriculture, 
Washington, D. C., Mr. Ilerman von Schrenk makes a plea 
for a thorough trial of chemically treated ties. He anticipates 
unfavorable reports from those roads which do not make thor- 
ough trials, and which do not recognize the difference between 


such ties and untreated hardwood ties. The great advantage 
of the chemical treatment lies in the fact that it makes it possi- 
ble to utilize soft wood; but the treatment can not prevent me- 
chanical wear, which, on account of the softness of the wood 
and the increased life of the tie, is more pronounced unless 
proper mechanical protection is provided. 

The problem of preserving forests, and yet meeting the 
Increasing demand for ties, can best be solved, it seems, by 
adopting new tie forins. Ties of these types may be cut most 
advantageously from large logs, which produce two or more 
ties and, in addition, a number of boards. This will encourage 
the cutting of larger trees, and thus preserve the young growth. 
The form of these ties is discussed fully, as well as the means 
required to protect them against undue wear, by means of tie- 
plates and dowels. The monograph is a very valuable one, and 
will, no doubt, receive the attention which this important subject 
deserves. It is becoming more difficult each year for railroads 
to secure a sufficient supply of hardwood ties, and substitutes 
for wood have not found sufficient favor with railway engineers 
to promise any relief—at least, for many years to come. 
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Electricity at the Louisiana Purchase Exposition. 


the great fair now being held at 

St. Louis, Mo., is one of total 
inability to appreciate even a small part 
of what is there laid before him. The 
grounds are so large and the buildings 
so enormous, that the mere thought of 
inspecting them all is wearisome. And 
when it comes to the actual work of view- 
ing the vast number of exhibits distributed 
throughout the 128 acres of buildings, he 
realizes how useless any effort upon his 
part will be. He is in somewhat the po- 
sition of the man who, wishing for some- 
thing pleasant and instructive to read, 
turns to an encyclopedia. He first reads 
one or two articles carefully, but he sees 
so many others before him, each present- 
ing some claim for his attention, that he 
passes rapidly from one to another, read- 
ing a line or two here and another there, 
learning but little and soon becoming 
wearicd by the number 


y HE first impression of a visitor to 


and diversity of the 
subjects before him. 
So it is in these great 
buildings. © Wherever 
one turns there is al- 
something to 
catch the eye and call 
for closer inspection. 
One or two exhibits 
possibly seem to need 
study, but the ob- 
server is so distracted 
by the many others 
waiting for him that 
ere long he finds him- 
self wandering through 
the building, glancing here and there, sce- 
ing but little and remembering less, until 
he reaches a condition when nothing im- 
presses him and all seems commonplace. 

This is true not only of the exposition 
as a whole, but also of each of the ‘beau- 
tiful exposition palaces; and, indeed, the 
same fault might be found with some of 
the fine exhibits themselves, though pos- 
sibly the’ fact that the observer's capacity 
is limited should not be called a fault of 
the exhibit. This is particularly true of 
the display in the Palace of Electricity 
and Machinery. Electrical energy is ap- 
plied in so many ways, and for such di- 
verse purposes, that the visitor is apt 
to come away with the idea that nothing 
is impossible to electricity. 

To learn the lesson of the Louisiana 
Purchase Exposition, unless one has un- 


ways 


Some Features of the Great St. Louis Fair. 


limited time at his disposal, one must 
devote himself to some one subject. In 
other words, he must specialize. If he 
is interested in electric lighting, he will 
find more than enough fully to occupy 
his time. He will be shown all the differ- 
ent systems of electric lighting, including 
several which he will see for the first 
time, together with ornamental electroliers 
and lighting fixtures which are indeed 
‘beautiful works of art. He will see in 
operation generators representing the 
highest development of dynamo construc- 
tion, and will be given a practical demon- 
stration of the effects produced by differ- 
ent shades and reflectors; and at night 
he will have an unequaled opportunity 
for studying the illumination of the 
buildings and grounds. Never before has 


there been such a lavish use of light, and 
possibly never before were so many beauti- 
ful and varied effects produced. No two 


THE PALACE OF ELECTRICITY, NIGHT SCENE, WoRLD’s FAIR, 


of the palaces are alike, and this difference 
is brought out by the brilliant illumina- 
tion asswell by night as by day. 

If the visitor is interested in any other 
branch of the electric arts, the effect is 
the same. Should his specialty be trans- 
portation, he will find presented for in- 
spection all types and makes of motors, 
controlling apparatus, cars and car equip- 
ments. Should it be power transmission, 
he will be able to examine not only gen- 
erators and motors, ‘but all the auxiliary 
apparatus necessary for a successful sys- 
tem. The telephone engineer will see ex- 
amples of the most perfect exchanges, 
both of the manual and automatic types. 
Telegraphy by wire and wireless, electric 
heating, electrotherapeutics, electrometal- 
lurgv, and, in fact, every branch of elec- 
trical application is here not only well 


Sr. Louis, Mo. 


represented, but, in practically all cases, 
shown in actual operation. 

The one distinctive feature of the Palace 
of Electricity and Machinery—in fact, the 
keynote of the electrical exhibition—is 
operation. So far as has been possible, 
all the exhibits are working exhibits, and 
not mere displays of machines. It was 


thought that this plan would not only 


add greatly to the interest of the exhibits, 
but would prove far more instructive, 
since the visitor would not only be shown 


the machine, but as it would be at work, 


he could see what it would actually do. In 
this way not only would the specialist 
have demonstrated to him what others 
working along the same lines are doing, 
but those less familiar with the electric 
arts would be given some idea of the 
rapid strides which have been made in 
recent years. 

Probably the best way to give an idea 
of the plan adopted 
and carried out, as far 
as possible, by Profes- 
sor W. E. Goldsbor- 
ough, chief of the de- 
partment of elec- 
tricity, would be to de- 
scribe briefly a few 
typical exhibits. To de- 
scribe or even to men- 
tion all would be im- 
possible. Upon enter- 
ing the building from 
the plaza of St. Louis, 
the first thing to catch 
the eye is the large en- 
closure containing the 
German exhibit. If the visitor has time, 
he will find here much of interest, but, 
unfortunately, this section of the German 
exhibit is given up mostly to education 
and chemistry. There is, however, an 
excellent collection of apparatus which 
bore an important part in the develop- 
ment of electrochemistry. While the 
greater part of this electrochemical ex- 
hibit is of more importance to the chem- 
ist than to the electrical engineer, the 
furnaces used by Borcher and the electro- 
chemical apparatus of Nernst and Ost- 
wald will detain him for a moment or two. 
The electrical apparatus exhibited by Ger- 
many has, for some reason or other, been 
placed in the Palaces gf Education. and 
Varied Industries. ; 

Passing through this German section, 
one comes upon the fine exhibit made by 
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the General Electric Company, of Schenec- 
tady, N. Y. This contains electrical ap- 
pliances erected so as to demonstrate the 
practical operation of each device. Rail- 
way motors and the new controlling sys- 
tems, transformers of various types il- 


EXHIBIT OF THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY. 


lustrating the several methods of cooling, 
liigh-tension apparatus, electric lamps and 
motors for machine driving are all there 
in operation. One of the striking feat- 
ures of this exhibit is an outer armature 
casing of the vertical internal field type 
of generator, developed for use with water 
and steam turbines. This has been erected 
on an imitation foundation, and thus 
forms a unique booth which is used as 
an office and for receiving visitors. 

Across the hall from the General Elec- 
tric Company are the Edison exhibits. 
Here are to be seen, in one section, the 
Mdison storage battery and -kinetoscope. 
Adjoining this are three booths which 
form the handsomely furnished headquar- 
ters of the National Electric Light As- 
sociation, American Institute of Electrical 
Engineers and the Association of Edison 
Illuminating Companies. Adjoining the 
latter is the fine historical Edisonian ex- 
hibit. It contains some of the early 
Edison dynamos, among them being the 
celebrated “Jumbo” machines, and speci- 
mens of the first successful incandescent 
lamps. 

Diagonally across the hall from this ex- 
hibit is located the Holophane Glass Com- 
pany, New York city. This company has 
erected an exceedingly handsome booth, 
and has spared no expense in fitting it 
up. The inner room is furnished with 
hardwood panels, which were taken from 
a residence on Fifth avenue, New York 


city. The furniture is in keeping with 
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the handsome walls, and upon the latter 
are hung a number of fine water-colors. 
From the paneled ceiling are hung vari- 
ous types of electroliers. This room serves 
not only for entertaining visitors, but to 
illustrate the different lighting effects 


ab 
oe | 


oe. 


which may be secured by using the Holo- 
phane globes and reflectors. The room 
can be divided by a central curtain, and 
each half may be illuminated independent- 
lv of the other, thus making comparison 


of effects easy. At each end of this room 
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where visitors will be entertained. On 
the outside, this booth has been fitted up 
with electric flashing signs, some of which 
At the two ends 
of the booth are porticos, also brilliantly 
lighted by means of Holophane appliances. 

East of the Holophane company, across 
the aisle, is the large section reserved for 
the National Bureau of Standards, Wash- 
ington, D. C., which is entirely enclosed, 
and where the delicate scientific appa- 
ratu- and standards of this bureau are 
he ng set up. 

Very appropriately, in this section of 
the building is the exhibit of the Weston 
Electrical Instrument Company, of 
Waverly Park, Newark, N. J., which is 
just across the aisle from the National 
Bureau of Standards, and which faces the 
southeast entrance to the ‘building. This 
is a large booth very handsomely fitted 
up, in which are displayed a large num- 
ber of those celebrated instruments. Here 
will be found also some of the newer 
types recently brought-out by Dr. Edward 
Weston. 

In the block just west of this is the 
working exhibit of the Kellogg Switch- 
board and Supply Company, Chicago, Ill. 
This consists of a working exchange with 
a capacity of 3,500 subscribers, which is 
giving actual service to the officers of the 
exposition and the exhibitors. The switch- 
board panels are identical with those re- 


show seven color effects. 


EXHIBIT OF THE AUTOMATIC ELECTRIC COMPANY. 


are two demonstrating rooms fitted with 
darkened booths and shades, and within 
these are fixtures to which the different 
globes may be attached, and the effect 
The roof of the 
booth has been fitted up as a roof garden 


attained at once shown. 


cently installed in the Cleveland exchange, 
and have a capacity for 19,000 subscribers. 
The capacity of these panels is much 
greater than that of any heretofore con- 
structed, and it has only been made possi- 


ble by skillful design and by reducing 
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the size of all parts. The Kellogg com- 
pany is also exhibiting here its new har- 
monic system for four-party wires. Ona 
table beside the generator for the work- 
ing exchange are two harmonic ringers, 
and a rack is set up, upon which are 
mounted several sets of apparatus adjust- 
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being such that the visitor can watch the 
entire operation of sending and calling, 
and the action of the switches in making 
connections. 

The American Telephone and Tele- 
graph Company, Boston, Mass., has a 
working exchange located opposite the 
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New York city. Around the inner court 
of the Palace of Electricity a wire has 
been laid in the ground. This is con- 
nected to a booth within the building, 
where the person who is to send the mes- 
sage takes his position. By means of a 
portable receiver carried in the hand, one 


THE OPERATING TELEPHONE EXCHANGE, EXHIBITED BY THE 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY. 


ed to the different calling frequencies. In 
addition to the working switchboard, two 
other panels of the Cleveland type are 
shown, which enable the construction and 
arrangement of all the parts to be seen. 
The companv has also a fine display of 
telephone appliances, and, in an adjoin- 
ing section, has two machines in opera- 
tion covering wire with silk. 

Adjoining the Kellogg Switchboard and 
Supply Company’s booth is the booth of 
the Automatic Electric Company, Chi- 


ELECTRICALLY-DRIVEN MACHINE TOOoLs, EXHIBITED BY 
J. CLARK, JR., & COMPANY. 


cago, Ill., where an automatic telephone 
exchange has been erected, which is giv- 
ing actual service. Its capacity is only 
100, but the apparatus is of the 10,000- 
subscriber type. ‘The Strowger system, 
which is here shown in operation, attracts 
considerable attention, the arrangement 


TooLs. 


southwest entrance to the building. This. 


exchange also is giving service to the 
building and grounds, and is a model 
of what a small exchange should be. The 
ultimate capacity of the panels is 9,000 
subscribers. In addition to the working 
exchange, there is here shown a collec- 
tion of historical telephone apparatus. Be- 
sides the above, the American Telephone 
and ‘Telegraph Company is exhibiting the 
Ruhmer system of wireless telephony. Two 
searchlights are set up, one adjoining the 
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booth and the other at the northern end 
of the hall, over 400 feet away. This 
latter is the transmitting station, the other 
being the receiving station. The system 
is in successful operation. 


Another wireless telephone system is ex- 
hibited by Miller Reese Hutchinson, of 


CONTROLLERS FOR ELECTRIC CRANES AND Moror-DRIVEN MACHINE 
THE ELECTRIC CONTROLLER AND SUPPLY COMPANY. 


can move about within the court and hear 
distinctly whatever is being spoken into 
the transmitter. 

To the left of the south entrance, as 
one enters the building, is the excellent 
exhibit of the Electric Storage Battery 
Company, Philadelphia, Pa. This consists 
of a model fireproof and acidproof bat- 
tery house, in which is a railroad battery 
of chloride accumulators. This battery 
is controlled by a booster set, and is 
used to regulate the voltage of the system 
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THE WAGNER EXHIBIT AT THE WORLD’S FAIR, SHOWING APPLICATIONS ` 
OF THE SINGLE-PHASE INDUCTION MOTORS. 


in the building. Standard battery and 
booster switchboard panels are in place, 
and standard combined power and light 
panels and feeder panels are also shown. 
There is, in addition, a 100-kilowatt Gen- 
eral Electric booster, and electrically op- 
erated and electrically controlled end-cell 
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switches for the Edison three-wire system, 
with the corresponding switchboard 
panels. Various types of battery are on 


exhibition, as well as the different types 
A striking feature of this ex- 


of plate. 
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ators and motors for all purposes. The 


National Electrice Company, Milwaukee, 
Wis. ; the Warren Electric Manufacturing 
Company, Sandusky, Ohio; the Northern 
Electrical Manufacturing Company, Mad- 


THE ELECTRIC STORAGE BATTERY COMPANY, 


hibit—to many, at least—is the large 
map, thirty by forty-five feet, which is 


hung on the wall. This is illuminated 
from behind, and is dotted with jewels, 
each indicating by its position and color 
a battery installation: of a particular type 
which has been made by this company. 
The Gould Storage Battery Company, 
New York city, is making a fine display. 
Its booth is along the west wall of the 
building, just south of the west entrance. 
‘The exhibit consists of various types of 
Gould cell, some of these having a Very 
large capacity. The large battery» ex- 
hibited at Buffalo is again shown here. 
There are shown, also, the various. types 
of Gould plates, switchboards, * boosters 
and charging sets. An interesting piece 
of apparatus here is the twelve-horse- 


power four-volt “unipolar” generator, 


which is driven by a twelve-horse-power . 


direct-current motor. This is used to 
charge a ‘battery consisting of two cells, 
each of fifty-one plates of the U-type, 
having a capacity of 5,600 ampere-hours. 
After charging, this equipment will be 
used in the reverse order, the batteries 
discharging through the “unipolar” 
erator, thus driving the motor as a gener- 
ator, which will return power to the line. 
© All of the well-known firms which 
build motors and generators make a good 
showing of their apparatus. The Western 
Electric Company, Chicago, T., 
hibiting its are-light system and gener- 


IS eX- 


gen- | 


BATTERY HOUSE AND AUXILIARY APPARATUS. 


Wis.; the 
Works, Fort Wayne, Ind., 
mercial Electric Comune, 
Ind., all show their machinery at work. 
In the west part of the building, in 
the blocks adjoining the court, are found 


Fort Wayne Electric 
and the Com- 
Indianapolis, 


ison, 
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being followed successively by the others, 
until the largest comes up to full speed. 
This cuts out the smallest, which in turn 
cuts off the next, and so on until the 
whole line has been brought to a stand- 
still, when the process begins again. This 
not only illustrates the action of the auto- 
matic controllers, but serves to attract 
considerable attention to this — section. 
This company ‘is showing also balancers 
for its multi-voltage system, street rail- 
way motors and controllers, and a pair of 
direct-current generators driven by a De 
Laval steam turbine. It shows also a 
number of motors driving machine tools, 
one of these acting through a mechanical 
device for varying the speed. To the elec- 
trical engineer the best part of this exhibit 
consists of the testing table and the 
machines associated with it. This is the 
standard table used in the Bullock com- 
pany’s testroom, and is here in actual use, 
showing the Hopkinson circulating test 
and the Behrend method for testing alter- 
nators. In this section of. the exhibit 
there is a 500-kilowatt rotary with a 
switchboard and transformer equipment. 
Another interesting feature of this exhibit 
is an alternating-current generator illus- 
trating the different stages — 


tion. It shows how the 


aie the field-poles assembled < 
tached to the hub,. and how the fie 
is wound and held in position. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, GENERATORS, ROTARY 
CONVERTERS AND APPLIANCES. 


two very interesting exhibits. The Bul- 
lock Electric Manufacturing Company, 
Cincinnati, Ohio, shows a line of its 
direct-current motors operating auto- 
matically, the smallest starting up first, 


Adjoining this exhibit is that of the 
Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo. The purpose of this 
exhibit is to demonstrate the applicability 
of the single-phase motor for general 
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power purposes. ‘This motor is shown 
driving machine tools, organ blowers, 
dough machines and ventilating fans. 
The speed of the machine tools is varied 
giving changes from eight to one—by 
means of the controller. There are also 
shown motor-generator sets, a direct-cur- 
rent generator being driven by the single- 
phase motor. The application of this 
motor to house pumps is demonstrated by 
it: differing equipments. ‘The action of 
the motor is controlled automatically by 
the height of the water in the tank. This 
merely opens or closes the switch, the 
cutting out of the starting devices being 
controlled by the motor itself. The com- 
pany shows a full line of its well-known 
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forward on a short track. Across the 
hall from this are two large sections con- 
taining the main Westinghouse exhibit 
where are shown typical generators for 
direct and alternating currents, motor- 
generators, transformers of various types, 
direct and alternating-current railway 
motors and controllers, induction motors, 
variable-speed motors, both for direct and 
alternating currents, switchboard appa- 
ratus and instruments, regulators and 
The Westing- 
house Companies are showing here the 
various types of electric lamps which are 
controlled by the Westinghouse interests. 
the Westinghouse-Baldwin 


electric railway systems. 


Adjoining 


exhibit is a verv interesting exhibit made 
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Electric Controller and Supply Company, 
of Cleveland, Ohio, located at the west side 
of the building, near the northwest en- 
trance, is showing controllers for motor- 
driven machines and cranes. These are 
automatic, and it is only necessary for 
the attendant to throw the handle one way 
or the other, the starting resistance be- 
ing cut out automatically as the motor 
comes up to speed. The most striking 
part of this exhibit is the large Niles- 
Bement-Pond planer, driven by a fifteen- 
horse-power Westinghouse direct-current 
motor, and governed by one of these con- 
trollers, which automatically starts, stops 
and reverses the motor. The company 
shows also a small electric crane with a 


transformers, of the air-cooled, sclf{-cooled 
and water-cooled types. ‘There is, too, a 
five-panel with 
high-terision switches and instruments. 
The largest exhibit in this part of the 
Palace of Electricity is that of the West- 
inghouse Companies. 


switchboard, equipped 


This is located in 
the ‘northwestern part of the ‘building, 
and, together with the exhibit of the 


Baldwin Locomotive Works, occupies por-. 


The Baldwin- 
is opposite the 
Here there are two 
mining locomotives, and a switching loco- 
motive is shown running backward and 


tions of three large blocks. 
Westinghouse exhibit 
northwest entrance. 


by the Standard Underground Cable 
Company, of Pittsburg, Pa., and the Mc- 
Roy Clay Works, Brazil, Ind. This con- 
sists of two brick manholes of standard 
construction, connected: by McRoy con- 
duits. Through several of the ducts cables 
have been drawn and are laid in place 
on. the manhole racks. One large cable 
is shown in the process of being drawn 
in. The arrangement is such that visitors 
can descend into the ditch and examine 
the exhibit. 

In addition to the exhibits of machine 
tool driving already mentioned, there are 
several others which deserve mention. The 


A CORNER OF THE WESTINGHOUSE EXHIBIT IN THE PALACE OF ELECTRICITY, WORLD’s Farr, St. Lovis. 


lifting magnet for handling bars and 
plates of iron. 

The exhibit of James Clark, Jr., & 
Company, of Louisville, Ky., which is on 
the south side of the building, near the 
southwest entrance, consists of electrically 
operated machine tools. The feature of 
these tools is the method of attaching 
the motor, this, in fact, being really a part 
of the tool itself, as the frame of the 
motor is cast solid with that of the tool. 
This company is showing planers, shapers, 
punches, drill presses, grinders and other 
tools at work making motor parts. The 
method of controlling these motors al- 
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lows the speed to be varied, the large drill 
press shown having nine motor speeds, 
and, with the back gear, nine more, mak- 
ing eighteen in all. 

_ Among the other interesting exhibits in 
this building is that of the United States 
Incandescent Lamp Company, St. Louis, 
Mo., where incandescent lamps are being 
made. 

The Postal Telegraph-Cable Company 
and the Western Union Telegraph Com- 
pany have model telegraph offices. The 
Automatic Fire Alarm Company, New 
York city, shows its various systems of 
hand and automatic fire-alarm instru- 
ments. The National Cash Register Com- 
pany, Dayton, Ohio, shows its electric cash 
register system, which indicates the 
amount of a sale at any point of the 
building. The American Electrical Heater 
Company, Detroit, Mich., has a fine dis- 
play of electric stoves, ranges and heating 
appliances of all descriptions. The Ameri- 
can De Forest Wireless Telegraph Com- 
pany, New York city, has a large trans- 
mitting station near the southwest en- 
trance, where there are three towers seven- 
ty-five feet high supporting the antennz. 
Here messages are sent and received from 
a number of stations located about the 
grounds, one being on the observatory 
tower, and one in the Government Build- 
ing. There is also one a short distance 


along the aisle in the Palace of Electricity, ` 


which, when acting with the transmitting 
station, demonstrates easily the method of 
sending and receiving. 

Besides the German exhibit, France has 
reserved a large space adjoining the Ger- 
man section, where many French houses 
are showing machinery and appliances. 
Here is seen a model of a cable-making 
plant. In one corner is a historical ex- 
hibit, where the original dynamo may be 
seen. Electric lamps and carbons are 
shown, and some exceedingly beautiful 
electroliers, electrical supplies and bat- 
teries,.meters, both of the indicating and 
recording types, and samples of ocean 
cables. The administration of postage, 
telegraph and telephone shows a number 
of telegraph equipments. The Société 
Gramme, Paris, is exhibiting transform- 
ers and motors, among the latter being 
a variable speed machine, the variation 
being accomplished by a lateral movement 
of a number of iron cores inserted through 
openings in the pole-piece. The Société 
Alsacienne de Constructions Mecaniques, 
Belfort, shows a large three-phase induc- 
tion regulator. ~ 

The exhibit of the English. companies 
is on the left as one enters from the 
north or main entrance. The most notice- 
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able exhibit here is a model of the Behr 
mono-rail system. The rest of the exhibit 
consists mainly of electrical and scientific 
measuring instruments and telephone and 
telegraph apparatus. Among the interest- 
ing scientific appliances are six Crookes 
spinthariscopes, showing the scintillations 
of radium. Elliott Brothers, Lewisham, 
London, have a fine display of portable 
voltmeters and ammeters. Everett, Edg- 
cumbe & Company, London, show insu- 
lation indicators, twa@phase and three- 
phase power-factor indicators and rotary 
synchronizers. Nalder Brothers & Com- 
pany, Queen Anne’s Gates, London, have 
some fine examples of standard apparatus. 

Robert W. Paul, London, among other 
instruments shows a horizontal moving 
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graph apparatus, indicating and record- 
ing instruments, lightning arresters and 
other appurtenances are shown. 

Japan, in a section near the southwest 
corner, shows a 100,000-volt testing trans- 
former and a direct-current generator, 
telegraph, telephone and electrotherapeu- 
tic appliances, and a number of charts 
and large photographs illustrating the 
power developments now going on in 
Japan. 

Other foreign countries exhibiting in 
this building are Argentine, Brazil, Den- 
mark, Mexico, Portugal and Spain. 

In the court of the Palace of Electricity 
and Machinery is laid a mine railway, 
upon which is operating a storage battery 
locomotive, exhibited by the C. W. Hunt 


HiGH-TENSION TRANSFORMER AND DrRECT-CURRENT GENERATOR IN THE JAPANESE EXHIBIT. 


coil galvanometer. The coil is circular, 
surrounding a spherical core, the pivot 
of the coil having its bearing at the centre 
of the core, so that the instrument is 
practically independent of leveling. 

Sherard Cowper-Coles & Company, Lon- 
don, show examples of a new process 
for coating metallic objects with zinc, 
which is known as sherardizing. This con- 
sists of placing the article to be coated 
in a receptacle in contact with finely di- 
vided zinc and kept at a comparatively 
low temperature, and the result is a uni- 
form, smooth zine covering, which, it is 
said, does not add to the thickness of 
the metal nor affect its physical state. 

This company is also showing samples 
of electrically deposited parabolic reflec- 
tors and tubes, and sheets manufactured 
by the centrifugal process. 

Italy has a section on the southern side 
of the building, where telephone and tele- 


Company, West New Brighton, Staten 
Island, N. Y. Here will also be found 
sections of electrical conduits of various 
types, constructed by the H. B. Camp 
Company, Chicago, Ill., and G. M. Gest, 
Cincinnati, Ohio, and an electric water- 
purifying apparatus built by the Elec- 
tric Water Purifier Company, of St. 
Louis, Mo. | 

The Palace of Machinery is directly 
west of the Palace of Electricity and Ma- 
chinery, being separated from the latter 
by one of the lagoons. ‘This building 
contains a great deal of interest for the 
electrical engineer. Entering it from the 
Palace of Electricity, one sees first some 
fine exhibits of machinery. Passing 
through these toward the power station, 
which is in the rear of the building, the 
first object to attract the attention is the 
fine generating unit in the Allis-Chal- 
mers-Bullock exhibit. This is a large 
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Reynolds combined vertical and horizontal 
compound condensing engine, direct-con- 
nected to a three-phase Bullock alternator. 
The engine is rated at 5,000 horse-power, 
the cylinders being forty-four and ninety- 
four inches by sixty inches. The speed 
is seventy-five revolutions per minute, at 
a steam pressure of 150 pounds. This 
engine is of the type adopted for the Inter- 
borough Rapid ‘Transit Company’s power- 
house in New York city, except that the 
low-pressure cylinder is six inches larger. 
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THE ALLIs-CHALMERS-BULLOCK EXHIBIT IN THE PALACE OF MACHINERY, WoRrLD's FAIR. 
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a three-phase machine, generating at 
6,600 volts, twenty-five cycles. It has 
forty poles, and the overload capacity is 
thirty-three and one-third per cent for 
five hours. The winding is laid in 240 
slots, there being two coils per phase per 
pole. The machine will give, if desired, 
10,000 volts. The guaranteed regulation 
is eight and one-half per cent with unity 
power-factor, and seventeen per cent with 
a power-factor of eighty-five. The tem- 
perature rise, after running for twenty- 
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Brown vertical compound Corliss engines, 
made by the Brown Corliss Engine Com- 
pany, Corliss, Wis. The National Elec- 
tric Company, Milwaukee, Wis., has a 
6,600-volt, three-phase, twenty-five-cycle 
alternator; running at eighty-five revo- 
lutions per minute, being driven by a 
vertical compound engine, built by the 
Hooven, Owens, Rentschler Company, 
Hamilton, Ohio. 

The Warren Electric Manufacturing 
Company, Sandusky, Ohio, has a 150- 


pe 
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A 3,500-KILOWATT GENERATOR 


DIRECT-CONNECTED TO A 5,000-HoRsE-POWER ENGINE. 


The fiywheel of this engine is twenty-five 
feet in diameter and weighs 300,000 
pounds. The length of the engine over- 
all is thirty-nine feet, and the height 
above the top of the foundation is thirty- 
nine feet two inches. This engine is 
operating with a barometric condenser 
made by the Alberger Condenser Com- 
pany, New York city. The Bullock gen- 
erator, which is connected directly to this 
engine, is rated at 3,500 kilowatts. It is 


four hours on full load, is thirty-five 
degrees centigrade. 

Passing beyond this unit, there will be 
found a number of fine equipments. The 
Crocker-Wheeler Company, Ampere, 
N. J., has a 900-kilowatt 550-volt gener- 
ator, running at 100 revolutions per 
minute, and directly connected to a cross- 
compound Buckeye engine. There are 
also two 500-kilowatt, 500-volt generators 
running at 135 revolutions, driven by two 


kilowatt inductor alternator, giving 220 
volts, running at 212 revolutions per 
minute, and being driven by an engine 
made by the Skinner Engine Company, 
Erie, Pa. The Stanley Electric Manu- 
facturing Company, Pittsfield, Mass., has 
a 600-kilowatt two-phase inductor alter- 
nator giving 2,400 volts, running at 277 
revolutions per minute, being driven by a 
Willans engine, the latter built by the 
Bradley Manufacturing Company, Pitts- 


900 


burg, Pa. The Stanley company also 
shows a 132-kilowatt, 2,400-volt, two- 
plrase generator driven at 225 revolutions 
por minute by a tandem compound engine 
furnished by the Buffalo Forge Company, 
Buffalo, N. Y. 

All of these machines are being oper- 
ated, each being called upon to do its 
work in running the motors and lighting 
the lamps throughout the grounds. How- 
ever, they do not constitute the main serv- 
ice plant. This consists of four magnifi- 
cent units, each being a 2,000-kilowatt 
generator directly driven by vertical com- 
pound engines. The engines were built 
by the Westinghouse Machine Company, 
Pittsburg, Pa., and were installed by 
Westinghouse, Church, Kerr & Company, 
New York city. The two outside engines 
drive Westinghouse three-phase generators 
at eighty-three Yevolutions per minute, 
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Diesel 
has installed three 300-horse-power Diesel 


The American Engine Company 
engines in the plant which furnishes light 
and power to the Tyrolean Alps, one of 
the principal attractions on the Pike. 
One will also see celebrated European en- 
vines, some of them driving generators of 
European make; one being a 700-kilowatt, 
fifty-eyele alternator of the 
field type built by the Société Alsacienne 
de Constructions Belfort, 
France, directly driven by a tandem com- 


revolving- 
Mecaniques, 


pound horizontal engine constructed by 
the Societe 
Gesellschaft, Muelhausen, Germany. 

In addition to the exhibits in these two 
buildings, there are other points which 
the electrical engineer should not fail to 
Visit. 
under’ the cascades, where there are three 
large: centrifugal pumps, each driven by 


Elsaessische Maschinenbau 


One of these is the pump house 
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Worcester Polytechnic Institute. 

The exercises of the 
Worcester Institute was 
held during the week commencing Sun- 
At 7.30 P. M. Sunday the 
preached by 


commencement 
Polytechnic 


day, June 5. 
baccalaureate sermon was 
the Rev. Andrew Burns Chalmers, in Ply- 
mouth Church, Pearl and Chestnut streets, 
Worcester. Monday, June 6, 11 A. M., the 
entrance examinations began in Boynton 
Hall, Tuesday, June 7, at 8 P. M., the 
annual commencement lecture was 
given in the electrical engineering- lec- 
ture rooms, Salisbury laboratories, by Mr. 
Arthur W. French, professor of civil engi- 
neering at the Worcester Polytechnic In- 
The subject of the address was 
Wednesday, June 8, 
8 to 10 r. M., the president’s reception to 
Thursday, 
June 9, 10.30 a. M., graduating exercises 


stitute. 


“Nkyscrapers.” 


the alumni and senior class. 
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“PANORAMA OF THE CASCADES, NIGHT SCENE, WORLD’s Farr, St. Louis, Mo. 
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giving 6,600 volts, twenty-five cycles. The 


inner two drive General Electric gener- 
ators of the same output and type. In 
the rear of these units are found the 
exciting sets, and above the main oper- 
ating switchboard. Over them are the 
ways for three traveling cranes, one fur- 
nished by the Shaw Electric Crane Com- 
pany, Muskegon, Mich., which has a 
capaeity of 120,000 pounds; one by the 
Niles*Bememt-Pond Company, New York 
city, and one by the Pawling & Harnis- 
chfeger Company, Milwaukee, Wis., the 


latter company having also a fifty-ton 


crane in the Palace of Electricity. 

The Westinghouse Companies show here 
also the, Parsons turbine and the West- 
inghouse gas engine. The General Elec- 
trie Company is showing the Curtis tur- 
bine. .Jn fact, one can see in this build- 
ing all.the principal makes of gas and oil 
engines..,, Among those which may be 
mentioned are those of the Otto Gas En- 
gine Works, Philadelphia, Pa., and Fair- 
banks, Morse & Company, Chicago, Ill. 


a 2,000-horse-power Westinghouse induc- 
tion motor. The whole equipment is de- 
signed to supply 90,000 gallons of water 
per minute for the cascades. 

One feature which will be appreciated 
is the provision which has been made. by 
some of the exhibiting companies for the 
comfort and entertainment of their 
visitors. The Allis-Chalmers Company 
has provided in Machinery Hall, adjoin- 
ing its exhibit, chairs and tables for the 
use of its visitors, and has here telephone. 
telegraph and messenger service.” There 


is also a specially fitted-up room for 
ladies. The Westinghouse company has, 
too, in this building, every facility for 
comfort and enjoyment of its callers. 

A visitor to the fair will find also on 


the already famous Pike a number of 


shows which are’ well worth visiting. 
Here electric lighting and electrical 


phenomena have been made use of to a 
greater extent than ever before, and some 
of the storm scenes represented in Grea. 
tion and the Galveston flood are very 
realistic and beautiful. 


in the assembly room, Boynton Hall. The 
commencement address was delivered 
by Dr. Ira Remsen, president of Johns 
Hopkins University. At 1 P. M., the 
alumni dinner was held at the insti- 
tute, followed by the annual meeting of 
the Alumni Association. The buildings 
and laboratories of the institute, includ- 
ing the dormitory at Newton Hall, was 
open for inspection on commencement 
day. 
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An Electric Furnace. 


Dr. Harmon V. Morse, of Johns Hop- 
kins University, Baltimore, Md., has de- 
vised an ingenious electric furnance for 
use in the chemical laboratory. The fur- 
nace consists of a copper oven, doubly 
lined with asbestos, and with an air 
space between the linings. Without, the 
furnace is painted with aluminum paint, 
which is not only a poor radiator, but is 
unaffected by high temperatures. The 
heater, which is placed within the oven, is 
formed of a number of parallel slabs of 
soapstone, each coated with graphite. The 
graphite forms the conducting resistance, 
and the soapstone insulating slabs are 
unaffected by the high temperature. 
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NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CLXXIXp2—ON THE CONSTRUCTION 
OF A TRANSFORMER FOR ETHER AND 
ELECTRON THERAPEUTICS. 


The transfermer here illustrated is of 
the type described in the last note. It 
has «been repeatedly shown in earlier 
papers that alternating currents were not 
suited for exciting the primary of a trans- 
former to be used in operating X-light 
tubes for use in diagnosis where a steady 
light and delicate adjustments were neces- 
sary, unless some means of rectifying the 
current in the secondary were employed. 
The best means of doing this will be 
illustrated in a future note. Unrectified 
currents are, however, of value in tubes 
for therapeutic purposes where a steady 
‘light and delicate adjustments are of less 
importance than the ability to use large 
currents for long periods without the 
annoyance of a break in the primary cir- 
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Note 179p2—Fie. 1.—Hrngep FARADAY RING 
WITH Two SECONDARIES FOR Usk IN ETHER 
AND ELECTRON THERAPEUTICS.. 


cuit. No breaks at present available are 
perfectly satisfactory as they waste most 
of the energy as heat and require atten- 
tion. Apparatus for physicians requires 
to be as simple as possible, for anything 
in the shape of mechanism which distracts 
attention from the patient is objectionable. 
The ‘transformer here illustrated is 
valuable for diagnostic work—if a rectifier 
or a double focus tube is used—and for 
therapeutic purposes; especially for ex- 
citing my derma ray tubes! which when 
placed in a casa with a handle, as shown 
in Fig. 2, note elxxix, and connected with 


1 Refer to note clxxiv, and for description of tubes to 
notes clxvi and clxvii. As one of my friends has re- 
cently said derma rays were X-ra ee te it may be well to 
mention a difference. When Lenard brought the cathode 
rays out of a vacuum tube he found he was observing a 
complex erase Though he did not give separate 
names to his ra aay one who will repeat his experi- 
ments will find light and derma rays. Recentgen, 
finding that pi roe Lenard’s rays would show the 
Lora yea gave to these rays a specific name, the X-rays, 

in these notes the term derma rays has been ap- 
lied to other Lenard rays which do not yras the bones 
ause they are too much absorbed by the superficial 
layers and too much scattered in the tissues. They 
penetrate black paper and pass Lehi e thin layers of 
glass, in these ways differing from ultra-violet light. 
After passing through thin glass or black paper t ey 
will illuminate a screen of platinocyanide of rium. 
They are produced from a tube whose resistance is so 
low the particles of the cathode stream do not strike the 
target with sufficient velocity to produce X-light, 
though X-light can be obtained from a derma-ray tube 
if the generator has sufficient electromotive force to 
drive the cathode stream particles rapidly through the 
dense mist of low-resistance tube. The derma rays 
was selected to distinguish these Lenard rays from 
others because of their good effect in skin diseases 
due to their being largely absorbed by the superficial 
tissues which they ionize. 
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anode is bright yellow and behind the 
anode blue, whichever way the tube is con- 
nected with the transformer.: 


the transformer by flexible cords, are very 
convenient to operate and give little more 
trouble than an incandescent lamp. 
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VARIABLE POTENTIAL 


HINGED FARADAY RING 
FOR 


ETHER AND ELECTRON 
THERAPEUTICS, 
THE SECONDARIES HAVING 
INTERCHANGEABLE, 
INDEPENDENT, 
REMOVABLE SECTIONS 
AND 
ADJUSTABLE SERIES 
SPARK GAPS, 

THE PRIMARY WITH 
VARIABLE RESISTANCE 
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Note 179p2—Fia. 4.—VARIABLE POTENTIAL HINGED FARADAY RING witH Two SECONDARIES 
WHICH May BE USED IN SERIES OR INDEPENDENTLY, AND PROVIDED WITH THE ARRANGE- 
MENTS FOR VARYING THE POTENTIAL ILLUSTRATED AND DESCRIBED IN NOTE CXII. 

The sections of the secondary are free from each other and from the tube separating them from the core; there- 
fore when a section is injured the end bar of the coil may be unlocked, turned k on its hinge, the injured 

section easily removed and replaced by a new section. The primary is arranged to allow the sections to be 


used singly, in series, or | rallel. Multiple series spark gaps enable the vacuum tubes to be operated over a 
considerable range in resistance. 


When this transformer is excited by the 
ordinary 110-volt, sixty-cycle street eur 


To secure the greatest efficiency from 
the transformer, a special dynamo is re- 
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Fic. 5.—HINGED FARADAY RING FoR ETHER AND ELECTRON THERAPEUTICS. 
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rent, the current being used to light a 
single-focus X-light tube, the same clear 


quired in which the rate of change is 
higher than in commercial alternating cir- 
f) 
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‘TO ASPIRATOR 


Nore 179p2—Fig. 6.—DETAIL OF A MULTIPLE SERIES SPARK GAP SHOWN IN Fig. 5. 


It consists of a micanite tube containing a row of metal balls, as shown in note exii. 
toa pA of mica, as in the illustrations to notes exii, cxxxvii, cxl and clxxixp, holes are bored through the 


series spark op require a be enclosed to prevent the nitrogen acids from irritating the respiratory organs. 


The gas sho drawn off f 
notes cxii and cxi, Fig. 6 


demarcation of the tube is seen as when it cuits. This plan of exciting y an | open-cir- 
1S excited by the so-called unidirectional ' When powerful transformers are employed in thera- 
currents from static machines. The anode  Pevties, especially when they are used to excite vacuum 


pte a hich are brought in contact with the body or 
line is ag sharp. The tube in front of the nserted in the mouth or other cavities, insulating plat. 


forms should be used. 
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cuit transformer has already been recom- 
mended. The method is not likely to be 
much used at present because of the ex- 
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ducing a similar current.’ For a trans- 
former of this type when used to produce 
ultra-violet light or electrons for thera- 


Notre 179p2—Fic. 7.—PERSPECTIVE VIEW OF THE HINGED FARADAY RING, SHOWN IN Fas. 


This transformer is of the type illustrated in Fi 


The transformer 


4 AND 5—WITH THE SECONDARY SECTION IN SERIES, 


.4 and 5, though some of the details of construction are different. 
The core is unusually light to make the transformer portable, being only four centimetres square in cross-section. 
It is provided with a hinge like those already illustrated. To facilitate closing, each of the plates of one 
of the side bars is made one millimetre longer than the next, allowing the sheets to be inserted one at a time. 
This is a point of practical importance. The construction is shown at CS. The PERT coils (PC) are wound 
more openly, air s of three millimetres being left between the ayoni and between the strands of each 
layer to allow of a er current being used without injurious heating. The primary contains four coils, each 
having fort -nine turns of No. 10 copper wire. The grece É contains thirty-eight sections, constructed on 
the plan illustrated in notes cxii ard cxxxvii, each section having two coils attached to a micanite plate one 
millimetre thick. Half the coils are wound with No. 32 copper wire, each containing nine hundred turns. The 
other coils are wound with No. 34 wire, and each coil contains fifteen hundred turns. 


There are four Leydens as in the transformer illustrated iu Figs. 4 and 5. Two are connected with the terminals 


of the united secondaries. If the vacuum tube is attached to the terminals FT of the secondaries. which are 
connected by bringing the spark-gap rods SGR together, the transformer has sufficient voltage to excite a 
double focus or Roentgen X-light tube and amperage enough to melt even a cooled target unless it is cooled 
by a constant circulation as described in note i. It will also excite a single focus or Crookes X-light tube. It 
is not particularly recommended for exciting any form of X-light tube for diagnosis, because, as already 
frequently stated, a generator should have a very high voltage for this purpose. For therapeutics the case is 
different, as quantity is of more importance than ability to regulate the X-light with great nicety. 
especially suited for exciting derma-ray tubes, either of the type shown in Fig. 2 or of other 
types having two terminals from both of which cathode streams are sent forward to the wall of the tube near- 
est the patient, there producing the derma rays by their impact. Little energy is required in the primary of 
the transformer when it is used for this purpose with a small derma-ray tube. Enough current will pass 
through a fifty-candle, 110-volt Edison lamp in series with the al naa tf or, if the condensers are used, the tube 
will be lighted with the current which will through a similar thirty-two candle-power lamp. The trans- 
former is valuable for producing the ultra-violet arc for treating lupus. For this purpose a greater current is 
used in the primary. e arc should be between aluminum terminals. If it is about three millimetres long it 
is almost noiseless and so cool that it may be brought almost in contact with the patient's skin. The alumi- 
num, high-voltage arc was mmended in earlier papers as far superior to the low-voltage arc between carbon 
or iron terminals, because most of the energy of the current is converted into short ether waves on which we 
depend for wearin! the tissues to get therapeutic effects, while with the low-voltage arc most of the energy is 
converted into the long heat waves which are not useful and require complicated apparatus to absorb them. 
For the high-voltage arc the inner coating of the condensers is connected, otherwise the arc is a pale yellow 
flame. The transformer is also useful for pesaucng the electron arc mentioned in note clxxix. When it is 
used for this | aaa the wires leading to the arc are attached at FT and the inner coatings of the Leydens 
connected. In case, also, the energy in the primary should be considerable Absence of heat and ability 
to bring the source of electrons in near contact with the patient are valuable features. As it has been shown 
by the experiments on animals and on man, briefly mentioned in earlier papers, that these electrons have the 
same therapeutic effects as the beta radium rays; a transformer for producing them should be interesting. 
. The transformer is also valuable when it is desired to subject a patient to rapic larizations of the ether in 
his tissues, such, for example, as is obtained by pla A part or the whole of his y in a solenoid through 
which alternating currents from the secondary of the Faraday ring are passing. For this work connection is 
made between the solenoid and the main terminals of the transformer at FT. If more rapid changes in the 
ether are desired, the inner coatings of the Leydens should be connected by a rod, or the solenoid may be 
laced in series with the inner coatings of the Leydens in a similar way to the small solenoid shown in Fig. 8. 
Etin more rapid ether changes may, of course, be obtained by connecting the solenoid with the terminals of the 
secondary of the Tesla coils which were designed for this apparatus. ese coils, as already stated, will form 
the subject of a future note, as théy require many illustrations and a detailed description. The transformer 
can be used with direct currents if some form of break is employed. When excited by alternating currents from 
commercial circuits it is the most convenient source of ultra-violet light, derma rays, X-light and electrons for 
examining minerals. As one large enough could be sold for seventy-five dollars, it is hoped that some manu- 
facturer will make them commercially available, for no examination of a mineral can be considered to be 
complete until the specimen has been bombarded by electrons and short ether waves. A transformer of the 
size illustrated in Fig. 1 is large enough for these examinations and weighs so little that it can be easily moved 
about by one man. A voltmeter (VM) and an ammeter (AM) are mounted on the base, as it is important to 
know the amount of energy employed in the treatment. A fuse (BF) is desirable for preventing too strong a 
current, The wires from the commercial circuit are attached to the switch. 


pense of the special dynamo. On this 
account the transformer was constructed 


to use the street alternating 110-volt, 
sixty-cycle current, or where this was not 
available a small commercial dynamo pro- 


1 Refer to note clix. 


peutics, the primary may have four sec- 
tions, each of forty-nine turns of No. 10 
double cotton-covered copper wire. The 
secondary may be in thirty-eight coils, 
each containing 900 turns of No. 32 


E7 1,200-watt dynamo, givin both alternating and 
pulsating currents, costs about $140. 
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double cotton-covered copper wire. For the 
method of preparing, insulating and con- 
necting these coils refer to notes exii, 
Cxxxvli, clxxixa, where these matters are 
fully illustrated in connection with open- 
circuit transformers. The primary is ar- 
ranged to use the sections in series, each 
section independently, or two or more in 
parallel. . The voltage which may be ob- 
tained is always sufficient for, the ultra- 
violet or electron are when the transformer 
is excited by the current mentioned. 
Where a lower voltage is desired from the 
secondary, it may be obtained easily as 
the variable potential principle, illustrated 
and decribed in notes exii, exxxvil and 
exl, is employed in the construction of 
the secondary. Wihen a higher voltage is 
required, instead of arranging the second- 
ary and primary as in Fig. 1, note clxxixp, 
they may be equally divided on the two 
arms as in Figs. 3, 4, 5, 7 and 8. As 
there are two secondaries there are double 
the number of turns of wire, bucause tihe 
number of sections is doubled. The two 
last forms are more suitable for exciting 
vacuum tubes used to produce derma rays 
as the reserve of energy allows the tubes 
to be worked over a greater range of 
resistance by means of spark-gaps in 
series with the tube.’ 

‘Transformers of this type are con- 
venient for exciting the primary of a 
Tesla coil for use in therapeutics. De- 
signs will be given in a future paper on 
Tesla coils which have been made to form 
part of the transformers illustrated in 
this note. ‘These types of transformer 
are perhaps the most convenient source 
of ultra-violet light to be used ‘directly 
or for the production of electrons, as 
recommended in note elxxix, for ionizing 
the tissues in skin diseases. For these 
purposes the are should be between alumi- 
num terminals, as Lyman, who has 
photographed the spectrum below 1,200, 
has found strong lines there from alumi- 


num. 
(To be concluded.) 


--- 
New Form of X-Light Tube. 

Dr. J. Mount Bleyer, of New York 

city, who has for many years made a 

special study of light phenomena, has dis- 


covered a new composition of glass from 
which has been constructed an X-ray tube, 
which Dr. Bleyer claims may be used to 
generate both X-rays and the bi-ultra 
violet rays at the same time. The quality 
and richness of the rays emitted from 
this tube are considered by Dr. Bleyer 
to be the finest he has observed. The 
perfection of a tube of this nature will 
place in the hands of therapeutists an 
instrument of much value in the treat- 
ment of lupus and other allied diseases. 
Dr. Bleyer credits Mr. G. J. Monohan 
with the construction of the tube. 
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THE ADVISABILITY AND METHODS OF 
GROUNDING THE NEUTRAL ON 
HIGH-POTENTIAL ALTERNATING- 
CURRENT GENERATORS.' 


BY GEORGE N. EASTMAN. 


[t is the principal object of this paper 
to present a few conditions which will 
arise on any alternating-current system, 
resulting in a production of dangerous 
potentials relative to earth, and to show 
that these conditions will only arise on 
a system which is insulated from the 
earth. The conditions and problems pre- 
sented, when carefully considered, will, I 
believe, show that any advantages which 
may be obtained by operating a system 
insulated from earth, -will be more than 
offset by the liability of obtaining high 
potentials relative to the earth, as here- 
in described. 

The relative potentials between any 
part of a high-potential alternating-cur- 
rent system and ground will be gov- 
erned by the distribution of the electro- 
static capacity of the line conductors and 
the apparatus connected thereto. In gen- 
eral, the insulation resistance to ground 
will have practically no influence on the 
relative ground potentials. This will be 
readily seen by comparing the insulation 
resistance of an ordinary circuit with 
its reactance of condensance, for example. 
The insulation resistance of a circuit one 
mile in length, consisting of two 4/0 
conductors, placed twelve inches apart in 
air, would normally exceed 500 megohms. 
The reactance of condensance between the 
conductors with sixty cycles, would be 
approximately 160,000 ohms. In a 4/0, 
paper-insulated, 10,000-volt, lead-cover- 
ed cable, the insulation resistance between 
any conductor and the lead should ex- 
ceed 500 megohms. The reactance of 
condensance between a conductor and 
lead will be approximately 14,000 ohms. 

Any condition which will arise on a 
high-potential alternating-current system, 
Which is insulated from earth, disturb- 
ing the relation of electrostatic capacities 
in any part of the system, will affect the 
ground potentials throughout the entire 
system. ‘This can be best shown, by con- 
sidering the problems which will arise 
in a particular installation. For this 
purpose, I have chosen a four-wire, three- 
phase system and will describe some con- 
ditions, the consideration of which has 
lod the engineer of the Chicago Edison 
Company and Commonwealth Electric 
Company to permanently ground the neu- 


' Read before the National Electric Light Association 
at its twenty-seventh convention, held at Boston, Mass.. 
May 24, 25, 26 and 27, 1904. 
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tral of all their high-potential alternating- 
current generators. 

In December, 1900, the Commonwealth 
Electric Company, of Chicago, completed 
a new power station in which was installed 
one 500-kilowatt, and one 1,000-kilowatt, 
star-wound, sixty-cyele, three-phase, alter- 
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Fig. 1.—DIAGRAM OF SystEM, SHOWING PAR- 
ALLEL OPERATION OF GENERATORS. 


nating-current generators, designed to 
operate at a star potential of 2,300 volts 
or 3,980 volts between phases. 

The switchboard was so arranged that 
the distributing circuits could be oper- 
atel all in multiple on one four-wire bus 
with parallel operation of generators 
or divided between two buses with 
the generators operating independently. 
The distributing system consisted of 
350 miles of overhead conductor and 
14.5 miles of underground cable, the 
greater part of which had previous- 


ly been operated as single-phase cir- 
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Fic. 2.—CONDENSANCE BETWEEN EACH PHASE 
AND GROUND.’ — 


cuits at a potential of 2,000 volts. 
These circuits were rearranged and sub- 
divided into two-wire, single-phase tight- 
ing circuits, three-wire, three-phase power 
circuits, and two four-wire, three-phase 
transmission lines, connecting the gener- 
ating station to a distributing substation. 
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A diagram of system showing parallel 
operation of generators is given in Fig. 1. 

Since the three-wire circuits have no 
neutral and the four-wire transmission 
lines have but one neutral conductor for 
the three-phase conductors, the total 
length of line conductors connected to the 
neutral bus was less than the total length 
of line conductors connected to the phase 
buses. Of the 364.5 miles of circuit con- 
ductors, 158 miles of overhead lines and 
six miles of underground cable were con- 
nected to the neutral bus, the remaining 
192 miles of overhead lines and 8.5 miles 
of underground cable being distributed be- 
tween the phase buses. 

As shown in Fig. 1, the lighting cir- 
cuits are so arranged that they may be 
operated between the neutral and either 
of two-phase buses. This arrangement 
being made for the purpose of distribut- 
ing the lighting load equally between the 
three phases of the generators. 

It is obvious, that in this system the 
number of miles of circuit conductors 
connected to each of the three-phase buses 
will depend on the length and load of the 
lighting circuits. - The chances, therefore, 
of obtaining an equal length of circuit 
conductors on each phase bus would be 
very remote. Assuming that this condi- 
tion was obtained, there would be con- 
nected to each phase bus sixty-four miles 
of overhead and 2.8 miles of underground. 
This condition will represent a system in 
which the electrostatic capacities will be 
balanced. The condensance of the entire 
system between neutral and ground will 
be 4.3 microfarads. The condensance be- 
tween each phase and ground will be 2.2 
microfarads. This condition is represent- 
ed diagrammatically by Fig. 2. ABCN 
represents the star diagram of pressure. 
The condensance between phase conduc- 
toms and ground being represented by 
C a, C b and C c, and the condensance 
between the neutral and ground being 
represented by C n. 

With sixty cycles, the reactance of each 
phase condenser which connects the phase 
to ground will be 1,700 ohms. The re- 
actance of the neutral condenser which 
connects the neutral to ground will be 
900 ohms. It is obvious, that with this 
condition the voltage impressed on each 
phase condenser will be the same, and so 
long as the system is free from ground 
no potential will exist between the neu- 
tral of system and ground. Should one 
phase conductor become grounded in any 
manner, the relative potentials between 
the system and ground will be changed. 

An equation was derived in the fol- 
lowing manner to determine the relative 
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potential which will exist between the 
neutral of the system and ground when 
one phase becomes grounded through a 
purely ohmic resistance. 

Substituting values for the reactance 
of condensance, Fig. 3, let C a, C b, Cc 
and C n represent the reactance of con- 
deneers C a, C b, C c and C n respect- 


g 


C 
Fie. 3.—REACTANCE OF CONDENSANCE. 


ively and r represent the ohmic resist- 
ance through which the C phase is 
grounded. 

Let I a, I b, I c and I n represent the 
current which will flow through the con- 
denser C a, C b, C c and C n, respective- 
ly, and I r the current which will flow 
through the resistance r. 

Since the sum of the currents meet- 
ing at a mesh point is 0, then 

la+Id+I1Ic+In+Ir=0 (1) 


Ponting tee el ij 


9Ca 7Ca 
GB _GN+NB 
RCE FOR 
GC _GN+NC 
r= Og FoR 
GN 
r= GC__GNHNC io) 
T r 


Substituting current values in (1) and 
solving, when star pressure = 2,300 volts. 
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C a, C b, C c and C n, the value of re- 
acbance considered, the pressures to ground 
have been determined for values of r, 
varying from infinity to 0. 
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with the condenser C d. Should the neu- 
tral of the circuit become grounded and 
disconnectdd from the neutral gystem, 
the phase A would be grounded direct 


When r = inf. NG = 0 AG = 2300 BG = 2300 CG = 2300 
When r = 2000 NG, = 394 AG, = 2020 BG, = 2675 CG, = 2265 
When r = 500 NG, = 1315 AG, = 2115 BG, = 3610 CG, = 1885 
When r = 125 NG, = 2165 AG, = 3450 BG, = 4190 CG,= 755 
When r = 0 NG = 2300 AG = 3980 BG = 3980 CG = 0 


This condition can be represented dia- 
grammatically as shown in Fig. 4. Re- 
ferring to figure, with C grounded 
through a resistance of 500 ohms, the 
ground will be located at the point G 2 
on diagram, and so long as the ground- 
ing resistance does not change the sye- 
tem will operate with the relative poten- 
tials to ground given in the above table. 
It will be noted that with a resistance of 
125 ohms, the potential between B phase 
and ground is 4,190 volts, which exceeds 
the delta pressure of the system. 

Diagram Fig. 5 represents a condition 
which may be obtained where the ground 
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is of an inductive character. Let N, A, B 
and C represent the bus-bars of the four- 
wire three-phase system. One circuit 
is shown connected between the bus-bars 
N and A. The capacity of the neutral 
conductor of this circuit is represented 


NG = r © n [2300 C b Ce — 1150 Ca C6— 1150 Ca Cc] + 1992 CaCbCcOn— 


rCnCbCc+CnCatb+OnCaCc+Ca0bCe+7 CnUaUldlc 


When Ca=C8=Cec 


(7) 


then NG = 222—1150 (8) 
"Cet Gn tI! 


From equation 8 an expression can be 
obtained for the tangent of the angle 
ANG. It is easier, however, to sub- 
stitute numerical values in equation 8 
and lay the angle off graphically, than to 
solve for the tangent of the angle. 

In equation 8, taking for the values of 


by the condenser C. The capacity of the 
rest of the system is represented by the 
condensers C n, C a, C b and Cec. In 
case the neutral wire of the circuit should 
become disconnected from the bus-bar, 
the phase A will be grounded through 
the primary of the transformer T in series 


through the primary of the transformer 
T. Thies is but one example of the many 
conditions by which the system would 
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become grounded through an inductive 
reactance. 

The following equation was derived 
for the purpose of determining the po- 
tentials which would exist when a phase 


C 


Fıa. 6.—SYSTEM GROUNDED THROUGH AN 
INDUCTIVE REACTANCE. 
conductor of the system becomes ground- 
ed through an inductance reactance, as 
represented in Fig. 6. The reactance of 
each phase condenser being the same, it 
is Tepresented by z. The reactance of 
the neutral condenser is represented by y. 
The ohmic component of the grounding 
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reactance is represented by r, and the in- 
ductive component is represented by w. 
Let I a represent the current in A phase 
condenser, I a the current in B phase con- 
denser, I c the current in C phase con- 
denser, I n the current in the condenser 
C n, and I r in the current in r L. 
GA  GN+NA 


las (a) 

JT Ir 
po TaN a 

ik jz 
ies CaN i) 

jz jz 
izes œ {3 

aN + NG 

Iz= er (13) 
la+lo+Ic+In+Ir=0 (14) 


ELECTRICAL REVIEW 


the ground will be located at point G 
in diagram; with r equal to 200 ohms, 
the potential between neutral and ground 
will be 1,386 volts, the ground will be 
located at G 1 in diagram; with r equal 
to infinity there will be no voltage be- 
tween neutral and ground. 

All the foregoing examples apply to 
the system when the electrostatic capac- 
ities are balanced. As previously stated, 
the chances of obtaining such a condi- 
tion would be very remote. The relative 
potentials which will exist between the 
system and ground can be obtained from 
equation 7, for any arrangement of the 
electrostatic capacities. For example, 
consider the circuits are so arranged that 


Substituting the current values in I and solving 


GN = NC = 


nana oe el ene eee eee 
w(Byta2)—zytsr (yt 2) 


(15) 


Substituting for GN its vector value, — a — j b where a = 1150 and 6 = 1992 


gn = wy +s) 


“way+2)—azy tir (By + 2) 
(6w—ar) (By +2) — bry 
(aw—obr)(By+2)—azry 


and tan ANG = 


Substituting in equation 16, the value 
of 1,700 ohms for z, and the value of 
900 ohms for y, and assuming the resist- 
ance in series with inductive reactance as 
zero; when w is equal to infinity, the po- 
tential between neutral and ground is 
zero; when w hes a reactance of 348 
ohms, the potential between neutral and 
ground would be infinite, and when w 
has a reactance of zero ohms, the potential 
between neutral and ground would be 
2,300 volts which is the Y-preasure of 
the system. 

This condition is represented diagram- 
matically in Fig. 7. As the reactance is 
varied from infinity to 348 ohms the po- 
tential between neutral and ground travels 
along the line CG, to infinity. As the 
reactance is further decreased to zero, 
the potential decreases from infinity 
along the line G,C until the point C is 
reached. This is purely a theoretical 
vase, it being impossible to obtain an in- 
ductive reactance which would not have 
an ohmic component; but its considera- 
tion ie of value in showing what influ- 
ence the inductive component of a ground 
has in determining the relative potentials 
between the system and ground. 

Fig. 6 represents a condition of a 
ground through an ohmic resistance in 
series with an inductive reactance. If 
we fix the inductive reactance at a value 
of 695.5 ohms and vary the value of re- 
sistance from zero to infinity, it will be 
found that the ground potential will fol- 
low the curve shown in Fig. 8. With r 
equal to zero, the potential between neu- 
tral and ground will be 2,300 volts and 


(16) 


(17) 


in Fig. 2 the reactance of C a = 1,150 
ohms, © b = 2,270 ohms, C c = 2,270 
ohms, and C n = 900 ohms. 

Substituting in equation 7 it will be 
found that for this condition the differ- 
ence of potential between the neutral and 
ground will be 345 volts. Substituting 
in equation 7 the values of r previously 
considered. 
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This one example is sufficient to show 
the manner in which a ground will af- 
fect a system when the electrostatic capac- 
ities of the system are not balanced. 
The results obtaimed by an inductive 
ground on the system can be inferred 
by comparing the effects produced by an 


Fic. 8.—GrRouND POTENTIAL CURVE. 


ohmic ground under the two conditions 
considered. 

It will readily be seen that grounding 
the neutral bue will eliminate the chances 
of obtaining high potentials between the 
system and ground as described in the 
foregoing examples. In case of a solid 
grounded neutral bus any ground on 
the phase conductor will either be burned 


When r = inf. NG = 345 AG = 1955 BG = 2395 CG = 2395 
When r = 2000 NG, = 710 AG, = 1690 BG, = 2915 CG, = 2460 
When r = 500 NG, = 1570 AG, = 2030 BG, = 3870 CG, = 2050 
When r = 125 NG, = 2200 AG; = 3350 BG; = 4270 CG,;= 960 
When r = 0 NG = 2300 AG = 3980 BG = 3980 CG = 0 
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Fia. 7.—Y-PRESSURE OF SysTEmM. 
Fig. 9 represente this condition and 
shows the manner in which the potentials 
vary when r is varied from infinity to 0. 


off or the circuit will be cut off from the 
system by means of the fuses or circuit- 
breakers in the station. 


~ 
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When this system was first put in oper- 
ation a switch was installed on the con- 
ductor leading from the bus-bar to the 
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ground plate. In order to test for the 
potential between neutral and ground, 
this switch was opened and several incan- 
descent lamps were connected in series 
acros the switch. The potential be- 
twaen the neutral bus and ground when 
switch was opencd was approximately 200 
volts, but this potential would vary when- 
ever a lighting circuit was thrown over 
to another phase bus. Sufficient lamps 
wore connected to withstand a potential 
of 1,500 volts without burning out, and 
the system allowed to operate in this man- 
her free from ground with exception of 
these lamps. During a slect-storm, the 
evening fullowing the installation of the 
lamps, the lamps were suddenly burned 
out and simultaneous with this occur- 
rence a discharge was noted on the light- 
ning arrester installed in the station. 
The following morning a fiveyilowatt 
lighting transformer was discovered 
burned out, which showed indications of 
having been subjected to a destructive 
high potential. The neutral fuse of the 
circuit had been blown and primary fuse 
block of the transformer had been de- 
stroyed. After this case of trouble, ‘the 
neutral bus-bars of the system were per- 
manently grounded and the system has 
beon operated in this manner ever since. 
No case of trouble has yot been obtained 
on the system, with the exception of light- 
ning discharges, in which high-potential 
discharges to the ground have been noted. 

The conditions which have been con- 
sidered in the examples shown, all refer 
to a four-wire three-phase system. Sim- 
ilar results will be obtained in the con- 
sideration of any three-phase three-wire 
system or of any alternating-current poly- 
phase or single-phase system which is 
operated fmo from ground. The con- 
sideration of the conditions which 
have been described led to the 
grounding of the neutral of the 
generators on the 9,000-volt, three-phase, 
tweaty-five-cycle system of the Chicago 
alison Company. Since the ground has 
been placed on the generators, but one 
(awe Of trouble has developed in which 
there appears to have been excessive po- 
tentials on the system relative to ground. 
In investigating this case of trouble, it 
daveloped that the neutral ground on 
the generators had been opened the day 
previous and that the trouble had oc- 
curred when the system was operating 
free from ground. 

The principal objection which has been 
raisal to the grounding of the high- 
potential alternating-currant generators 
is that when a ground is obtained on any 
phase conductor a heavy short-circuit will 
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flow, which will be liable to cause reso- 
nance resulting in a high-potential strain 
on the system. I have shown that a sys- 
tem could be operated continuously with 
a ground on one phase and have cited ex- 


. amples from which the current through 


the ground could be calculated, if the 
nactance is known. In any system oper- 
ating multiple conductor underground 
cable, it is obvious that should a ground 
be obtained on one conductor in the cable, 
the ground current would be sullicient 
to destroy the insulation between the con- 
ductors resulting in establishing a short- 
circuit between the phases of the system 
which would be as disastrous as a heavy 
short-circuit: between one conductor and 
ground. 

It has also been suggested that a resist- 
ance be connected between the neutral 
of the generators and ground which would 
limit the flow of current produced by a 
ground on the system. This would also 
have the effect of transferring the short 
from between phase and neutral to a 
short batween phases. 

I believe that the proper manner of 
grounding the neutral of the generators 
is through as low a ground resistance as 
can be possibly obtained;.in this manner 
fixing the maximun potential which 
can be obtained between the system and 
ground at normal potential which will 
exist between the neutral of the gener- 
ator and its phase terminal. The best 
endorsement of grounding in this manner 
is the success which has been met with by 
the Chicago Edison Company and the 
Commonwealth Electric Company in 
operating their systems grounded. 

These systems have been operated for 
a period of four years, during which 
time the systems have apparently been 
entirely free from the high-potential 
breakdowns which have been met with 
by other systems of a similar character 
which were operated free from ground. 
No elaborate static discharge devices have 
been installed, and whenever a ground 
was obtained upon a circuit which was 
not equipped with a time-limit device 
the circuit has been opened successfully 
and the operation of the system has not 


heen affected. 
ope ——— 


American Institute of Electrical 
Engineers. 

A photogravure plate of the members 
of the American Institute of Electrical 
Engineers is to be prepared by Barelay 
Brothers, engravers and photographers, 
New York city, which when completed, 
will represent the members and associates 
maembled tegethar. It will be about 
forty by thirty inches, and similar to those 
which have already been prepared for other 
enginecring societies. 
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ELECTRICALLY OPERATED SUBMARINE 
MINES. 


BY WALDON FAWCETT. 


The extensive employment of submar- 
ime mines in the war in the far east and 
the repcated demonstrations of their dead- 
ly effectiveness have served to direct con- 
siderable attention to this very important 
Class of war utilities. Electricians have 
reason to feel an especial interest in the 
subject, not only because the major por- 
tion of the mines used in the struggle 
in the Orient and in other recent con- 
flicty are electrically operated, but also 
by reason of the fact that the future de- 
velopment of mines for harbor defence 
is largely dependent upon electrical sci- 
ence. 

Indæd, the present achievements of 
this very extensive and important branch 
of naval warfare have been rendered pos- 
sible only by the introduction of electricity 
and high explosives. In the mind of the 
uninitiated submarine mines of all kinds 
are, as a Tule, inevitably associated with 
torpedoes, but as a matter of fact they con- 
stitute a much more recent development. 
The first recorded destruction of a ship 
by a torpedo dates back to the beginning 
of the last century when Fulton managed 
to sink a small vessel experimentally by 
affixing a charge to her hull by means of 
a submarine boat. 

It was not, however, until the Russian 
war that mines were seriously tried in 
actual warfare. As employed by the 
Czar’a engineers in the defence of the 
Baltie ports during that war they did not 
prove wholly successful, but nevertheless 
two British men of war, the Merlin and 
Firefly, were badly shaken up by the ex- 
plosion of these initial mines. These 
early Russian mines, it should be ex- 
plained, were of the type known as the 
“mechanical”’—that is, they carried their 
own means of firing and were independ- 
emt of any outside agency such as elec- 
tricity. Modifications of these mines are 
in use to some extent to this day. 

In naval and military circles to-day, 
however, these mechanical mines are gen- 
erally regarded as makeshifts, which are 
undesirable for the obvious reason that 
they are equally dangerous to friend and 
foe, and which should only be employ- 
ed when peculiar conditions render im- 
practicable the utilization of the electrical 
mine with its paraphernalia of cables and 
batteries. The electrical mine, which is 
so vastly superior to every other similar 
agent of destruction, was first used in the 
Civil War. The electrical mines, or 
“ground mines,” as they are sometimes 
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designated, are of very simple construc- 
tion and are fired by means of an clectric 
current from the shore. 

A representative electrical mine con- 
sists primarily of a buoyant iron case con- 
baining a charge varying with circum- 
stances from 200 pounds of gunpowder up 
to as much as 700 or 800 pounds of gun- 
cotton. Gunpowder was used almost ex- 
clusively in the earlier electrical mines, 
but it has been almost wholly superseded 
by gun-cotton or other high explosive for 
the reason that the latter is more power- 
ful and is not affected by dampness. 
Indeed, gun-cotton is generally used in a 
wet condition. 

The fuse for firing is a very simple 


ELECTRICAL REVIEW 


fuse by a special cable which is led into 
the mine by a water-tight joint. When it 
is desired to fire the mine, a firing key 
in the circuit is pressed and a current 
of electricity sent along the cable. It 
flows easily along the thick copper core 
and on to the copper wire of the fuse 
where it is then checked by the piece of 
thin platinum-silver wire which riscs 
to a red heat. This naturally ignites 
the surrounding powder and fires the 
mine. 

The mining of harbors with such a 
sysbam of clectrical defence constitutes 
one of the most highly specialized func- 
tions of our military and naval adminis- 
tration. In the first place the selection 
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taken on shore to some convenient point. 
For the operation of the mines to the 
best advantage there are selected two ob- 
servation stations, located at high points 
and commanding a good view of the en- 
tire mine field. As the mines are laid 
down the observers at these two stations, 
which are located at right angles to each 
other, carefully note the exact position 
of each mine as laid and record it by put- 


.ting up a pair of pickets in that direc- 


tion. In this way the position of any 
mine can be accurately determined by the 
operators at the two stations observing 
together. The electrical circuit is then 
joined up, there being a distinct circuit 
for cach mine or group of mines, and the 


7 
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Fittrne Up an ELECTRICALLY OPERATED SUBMARINE MINE ON H. M. 8S. VERNON. 


affair, consisting of a cylinder two or three 
inches long, containing a little fine powder 
at the big end while the small end is filled 
with fulminate of mercury which is 
a tremendously powerful detonator. 
Through the ebonite head are led two 
thick copper wires which are connected 
together inside the fine grain powder by 
a very thin platinum-silver wire. The 
electrical battery on shore is connected 
to one of the thick copper wires of the 


of a position for an electrical mine field 
must be made with reference to the shape 
of the harbor and the disposition of the 
fortifications. Naturally the mine field 
is placed to seaward of the forts so that 
the enemy can not get at the forts be- 
cause of the mine field nor can their boats 
destroy the mines or cut the cables be- 
cause of the forts. The mines are laid 
down by boats, either singly or in groups 
of two or threc, and the electrical cables 


two operating or observing stations are 
further connected by telephone or tele- 
graph or both. 

Under war conditions operators are con- 
stantly on duty at both stations, and should 
a hostile ship approach the mine field 
close watch is kept, and as the vessel 
passes over each line of mine pickets the 
corresponding firing keys for the mine 
or mines at that point are pressed. Ob- 
viously if an enemy’s ship passes over the 
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intersection of two lines of vision from 
the respective stations the two operators 
will press the keys simultaneously, the cir- 
cuit will be completed and the mine fired. 

This outline, it should be pointed out, 
covers nearly the most simple plan of 
operation for electrical mines. Several 
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The use of mines or stationary tor- 
pedoes is by no means confined, however, 
to the destruction of hostile ships which 
are attempting to enter a harbor. Mines 
are also used for destroying other mines 
and may be placed outside an enemy’s 
port so as to make it dangerous for him 


` LOADING ELECTRICALLY CONTROLLED SUBMARINE MINES, PREPARATORY TO MINING A HARBOR. 


nations have of late years adopted sys- 
tems which while far more elaborate in 
themselves require but a single observer 
or operator. The elaboration of the new 
systems consists primarily of the intro- 
duction of more complicated arrange- 
ments and delicate instruments for test- 


to venture out. In the latter case they 
are called blockade mines, whereas when 
they are used for destroying other mines 
they are designated as counter-mines. 

The destructive area of an electrically 
operated submarine mine—also known as 
a ground mine or observation mine—has 
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mined. Mines give the best explosive 
effect when placed at a depth of about 
fifty feet. 

Under the latest approved system the 
operator or observer times the firing of 
the mines by looking through the tele- 
scope of an instrument on the platform 
of which is a plan of the mine field with . 
small metal studs representing the dan- 
ger area of the various mines. From 
these studs the electrical wires lead to 
the mines which they represent. To the 
telescope itself is connected the battery 
for producing the electricity. Keeping 
the centre of the telescope following the 
enemy's ship it will be appreciated that 
when the hostile vessel crosses the dan- 
ger area of a mine, the movement of the 
telescope will have brought the battery into 
connection with the stud representing the 
mine and the electricity flows through so 
firing the mine. Electrical mines are the 
only ones which are suitable for use in 
channels which must be kept open for the 
ingress and egress of friendly ships, as 
they are under complete control from the 
shore, and being placed at considerable 
depths there is little danger of ships col- 
liding with them. 

Counter-mining, in which electricity is 
also the agent employed, is seldom prac- 
ticable owing to the impossibility of car- 
rying out the work under gun fire which 
would almost inevitably be necessary 
under war conditions. It is obvious, how- 
ever, that since a 500-pound mine—that 
is, a mine containing 500 pounds of gun- 
cotton—will destroy all the mines within 


a radius of ninety feet, twelve of these 


mines, such as can be transported at one 
time in an ordinary ship’s launch, will, 
if properly laid 180 feet apart, clear by 
their explosion a channel sixty yards wide 
and 720 yards in length. In many navies, 
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ing and firing the mines. Some of the 
mines, for instance, are connected with 
the firing station by telephone, and so 
long as they are in good working order 
can be made to buzz like a bee. If the 
mine fails to respond to its call it is known 
that something is wrong and it must be 


raised for inspection. 


been found by experiment to be the area 
embraced by a circle on the surface of 
thirty feet radius, so that allowing sixty 
feet for the breadth of the ship, the mines 
would be placed across the ordinary mined 
channel at intervals of 120 feet. By in- 
troducing several lines of these mines a 
channel or harbor can be most completely 


notably the American and British, in- 
creased attention is being given to the in- 
struction of regular classes of officers and 
men in torpedo and submarine mine work 
and in the schools at Newport, R. I., and 
on his Majesty’s ship Vernon (stations 
at Portsmouth, England), the young mine 
experts are well grounded in a thorough 
knowledge of electrical science. 
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ELECTRICAL EQUIPMENT FOR CORN- 
WALL CANAL.’ 


BY F. H. LEONARD, JR. 


The electrical equipment for the Corn- 
wall Canal is supplied with current from 
the power-house of Mr. M. P. Davis, near 
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front of the entrance to the concrete wheel 
chambers. Besides the stop logs, head- 
gates are provided opening in two halves 
by means of worm-geared head-gate 
winches. Two large manholes over the 
centre of each pair of wheels provide for 
access to the wheel chambers and are large 
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Mille Roches, on the Cornwall Canal. 
Messrs. T. Pringle & Son were the engi- 
neers and the electrical equipment was 
installed under the personal supervision 
of the writer. 

We have fully described the hydraulic 
and generating equipment for this plant 
in the Canadian Engineer and in the 
Electrical World and Engineer, but to ob- 
tain a comprehenaive grasp of the complete 
plant we will again recite some of the par- 
ticular features in connection with it. 

The plant is situated just below the 
lower dam on the Cornwall Canal, near 
the village of Mille Roches, and takes 
water from the upper level, which is an 
artificial lake made by the construction 
of a dam across the former river-bed. The 
tail water empties into the old river-bed 
which was left dry—except at certain sea- 
sons of high water—by the construction 
of this dam. ‘There is obtained by this 
means a head, under ordinary circum- 
stances, of about thirty feet, but on ac- 
count of high back water the plant was 
designed for operation temporarily on a 
minimum head of eighteen feet. 

The intake is short and cut at about 
right angles to the weir channel at the 
south end of the dam built to take care of 
the overflow from the upper level. 

The fine racks and stop log checks are 
built in one frame of structural steel in 
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enough to pass the runners through in 
case of repairs. 

The power-house partly covers the 
wheel chambers, the concrete top of which 
makes a portion of the switchboard gal- 
lery which is widened at the centre by 
a platform extending three feet beyond 
the face of the bulkhead wall. 

The power-house foundation reste on 
the solid rock, the wheel pit being exca- 
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constructed on a steel frame having brick 
walls and heavy plank roof. 

A hand-power crane of twenty-five-ton 
capacity with two trolleys having a span 
of thirty-eight feet ig provided for erect- 
ing and handling the machinery. 

Provision was made for four hydraulic 
units, giving an ultimate capacity of ap- 
proximately 6,000 horse-power. Each 
unit consists of five thirty-fiveianch new 
Sampson wheels by William Hamilton & 
Company, with horizontal shafts directly 
coupled to a 1,000-kilowatt Bullock gener- 
ator operating at 2,200 volts at 180 revo- 
lutions per minute and sixty cycles. 

The switchboard gallery is about nine- 
teen feet above the main floor of the 
power-house and accessible by means of a 
flight of iron steps in the centre and two 
iron ladders at either end of the power- 
house. 

At present but one unit is installed with 
two fifty-kilowatt exciters running at 285 
revolutions per minute. Switchboard 
panels are provided for the control of the 
generators, exciters and the various 
feeders. 

The arc lights, of which 225 are located 
along the bank of the canal, were fur- 
nished by the General Incandescent Arc 
Light Company, of New York. A three- 
panel switchboard controls the operation 
of these lamps and each circuit is regu- 
lated by a 100-light G. I. regulator, ca- 
pable of maintaining practically constant 
current with any number of lamps in cir- 
cuit from 1 to 100—its full capacity. 

The current for these circuits is stepped 
up from 2,200 volts by means of 
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vated to a depth of about ten feet below 
the surface of the bed-rock. The arches 
over the wheel pit are of concrete but 
faced on the outside with rough picked 
masonry of large dimensions, which 
gives to the entire structure a very sub- 
stantial appearance. The power-house is 


transformers of sixty kilowatts each—the 
transformers being provided with inter- 
mediate taps so that besides the full volt- 
age of 11,000 volte, if a smaller number 
of lamps are required, either 4,400 or 
6,600 volts can be used, thus reducing the 
reactance necessary to maintain a proper 
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voltage and permitting of a higher power- 
factor under the conditions of partial 
load. 

Current for the power circuits, three in 
number, is obtained by stepping up from 
the generating voltage to 11,000 volts by 
means of three 150-kilowatt transformers 
which supply the three-phase transmis- 
sion lines reaching various locks along 
the eleven miles of canal. 

The primaries of both arc lighting and 
power transformers are controlled by oil 
switches connected to the bus-bars on the 
main switchboard, a separate panel being 
provided for each class of service. The 
power circuits are passed through a sepa- 
rate high-potential switchboard which con- 
nects the transformers to the three sapa- 
rate three-phase power lines. A 2,200-volt 
line also provides Mille Roches with light 
and power service. 

Lightning arresters and choke coils 
are provided for the various circuits. The 
wining of the station between the gener- 
abor and switechboards to the wire tower, 
from which the circuits are fanned out to 
different pole lines, is all carried in three 
conductor cables, lead-encasud, suitable 
trenches being provided in the concrete 
floors allowing ample space for additional 
cables. 

The pole lines for the lighting and 
power circuits are of substantial struc- 
ture, an exceedingly straight lot of cedar 
poles being used. These range from thirty 
to fifty feet in height, mone having less 
than seven-ineh tops on which are mount- 
ed special cross-arms provided with hick- 
ory pins which were boiled in steric acid. 
Five and one-half-inch triple petticoat 
glass insulators being used with satis- 
factory results with the 11,000-volt cir- 
cuits. Bare copper conductor is used 
spaced sixteen inches on centres, and on 
account of the low current per line no at- 
tempt was made to use the triangular ar- 
rangement of conductors, the three wires 
of cach circuit being arranged side by side 
without transposition. 

The three-phase power circuits occupy 
the upper arms and on the lower arms 
are located the single-phase are circuits. 
The main lines occupy the south bank of 
the canal. 

Crossings are made at the Mille Roches 
bridge in armored paper cables, one for 
three-phase 2,200-volt power and lighting 
circuits and another for the single-phase 
11,000-volt are ¢ireuit. Another crossing 
is made at lock 18, which provides for 
three-phase power circuit, as well as an- 
other 11,000-volt are circuit to provide 
for powcr and lighting on the north bank 
below this point. 
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At the Stormont bridge, near Cornwall, 
another 11,000-volt are cable provides for 
lighting the two piers at the bridge and 
an emergency cable is laid just above lock 
17 so that m case of accident to any of 
the other crossings or a break in the line, 
emergency connection can be made in the 
houses covering the cable heads on the 
bank of the canal. 

While in some cases sawed octagon poles 
have been used for a similar purpose, yet 
the shaved cedar poles selected in this 
case present an exceptionally pleasing ap- 
pearance. Extreme care has been taken in 
locating and setting out the lime and a 
transit has ‘bean used for the work, mak- 
ing the alignment and location almost per- 
fect. 

The line is well guyed on the curves 
with galvanized signal strand, well an- 
chored, or in some cases tied to a heavy 
guy stub. On the sharp curves, poles are 
double armed to provide for the severe 
strain. 

LIGHTING. 

The hghting of the canal is carried out 
in a very liberal manner, an are lamp 
baing located on every fourth pole and 
the poles averaging about one hundred 
fuet apart. At the locks, as many as 
twelve or fourtcen lamps are located so 
as to brilliantly illuminate both ends of 
the locks, as well as the intervening space 
and the regulating weirs—most of which 
are located beside the locks. 

The lamps are hung from iron-pipe 
brackets which pass through the pole and 
are held in place by a collar at the front 
side and a lock nut at the back and braced 
on the under side by an iron-pipe strut 
fastened to the face of the pole by two 
lag screws. An insulated hanger is used 
at the outer end of the bracket (two fegt 
six inches from the pole) which, together 
with the insulators on the lamps, renders 
danger from grounding in the lamp frame 
and bracket extremely remote. The lamps 
are trimmed from the pole without lower- 
ing; pole steps are driven in cach lamp 
pole. ) 
Loops are cut in from transposition 
insulators by means of No. 8 flexible rub- 
ber-covered conductor soldered to the bare 
copper line conductors, particular care be- 
ang taken to support the connection at 
the lamp so as to avoid any possible dan- 
ger of the swing of the lamp causing a 
break at the binding-post. Some trouble 
of this character was at first experiencad, 
but was soon overcome by the above pro- 
vision. 

At the lower end of the canal, where 
three sets of locks are grouped together, 
the iUlumination is very brilliant, and 


Vol. 44—No. 24 


viewed from the Stormont bridge at Corn- 
wall—taking in at a single glance some six- 
ty arc lamps reflected in the still waters of 
the canal—the sight is most impressive 
in its quiet brilliancy. 

A description of the illumination of 
one of the locks will convey a very clear 
idea of them all. 

A light is located at the piers as the 
lock is approached from below, and an are 
lamp is also located at each side of the 
lock just below the gate; two more 
lamps are located at the middle of cach 
lock and two at the upper end of the lock 
Just at the lock gates. There are also two 
more at the upper piers and as two locks 
are located side by side, it is easy to 
imagine that the illumination 
almost rival daylight. 

Below lock 18 both banks are illumi- 
nated all the wav by lamps located 400 
fvet apart. Above lock 18 the lamps are lo- 
cated on the south side of the canal only, 
with the exception of prominent points, 
bridges, ete., where lamps are provided on 
both sides. 

The upper level broadens into a lake 
of considerable proportions, about thirty 
foet deep near the lower end; the dam re- 
tains the water between Sheik’s Island and 
the Canadian shore, making a broad and 
easily navigable waterway of about three 
miles to the upper dam. 
here less frequently located on the prom- 


would 


The lamps are 


inent points on the south side until the 
upper dam is reached when the canal again 
narrows to the usual dimensions. 

The lamps are again located about four 
hundred feet apart on the south bank up 
to lock 21, which is a guard lock, there be- 
ing very little difference between the up- 
per canal level and the St. Lawrence 
river at this point. On the long pier on 
the south side protecting the canal en- 
trance lamps are placed, as well as on the 
north bank as far up as Dickinson’s Land- 
ing. ha a 

An illumination so perfect as above de- 
soribed, makes navigation as casy at night 
as in daylight and lockages are performed 
as rapidly and as easily as they could be 
in the daytime. 

At the upper end of each lock on the 
south bank thare is located a smal] switch- 
board cabin, seven feet by nine feet; on 
the little island between the two locks is 
located another switchboard cabin amd at 
the upper end of the lock on the north 
side of the second lock is another cabin. 

In the first of those above mentioned 
are placed three transformers connecting 
to the 11,000-volt mains, which step the 
voltage from the line pressure to 550 
volts, and it is at this pressure that the 
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motors operate. A high-tension fuse- 
board is provided to take care of the pri- 
mary connections to the transformers. 
The long enclosed fuse has friction con- 
tacts at cithur end and by pulling these 
fuses out of the end clips by means of a 
wooden stick with a hook at the end, the 
circuit can be opened in case of tempo- 
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the breast wall at the entrance of the lock, 
there is no danger of the cable ever being 
disturbed. 

Rising on the opposite side of the lock 
is the stop log cheek, the cable again passes 
through a hole drilled in the stone coping 
until it comes out of the earth back of 
the masonry under the next switch cabin ; 
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rary trouble, or for any purpose when it 
becomes necessary to disconnect the trans- 
formers. The secondary of the transform- 
ers passes through the switeh on the 
switchboards which distributes the sec- 
ondary current to the motors, two of which 
are of the lock. 
Armored cable with paper insulation is 
usad to conduct the current from the 
switch cabin to the motors located on the 
same side of the lock. 

The connection for motors on the op- 
posite side is earricd through armored 
cable which leads down through the floor 
of the switch cabin and passes through a 


located on each side 


hole drilled in the stone coping of the 
lock to the upper stop log check—there 
being two checks cut in the masonry. This 
leaves one which could be utilized for stop 
logs in case it ever became necessary 
to keap tho water out of the lock during 
repairs. The cable turns over a radius of 
sixteen inches at the top and passes down 
the check, being protucted by a picce of 
oak plank which is grooved in the contre 
to take the cable, the plank being fastened 
by drift ‘bolts to the stonework and pro- 
tected at the edges with iron strips. As 
the plank does not come above the edges 
of the check in the stonework, there is 
practically no danger of the cables ever 
being injured by a boat in entering or 
leaving the locks. 

Where the cable crosses on the lock 
bottom a timber is held on top grooved 
on the bottom side to receive the cable, 
and as the top of this timber is well below 
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from this switch cabin the cable is car- 
ried into the third switch cabin on the 
north side of the old locks. 

You will buar in mind that the new 
locks were built on the south side of the 
old locks, and are about seventy fect longer, 
the old locks being fifty-five feet wide and 
200 feet long inside the gates and the new 
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side are operated two motors, the first 
motor being connected by armored cable 
reaching from the switch cabin under- 
ground to the first motor. The second 
motor is reached by conductors running 
from the switch cabin overhead to a pole 
very near the motor at the lower end of 
the lock, armored cable connecting from 
the pole underground as far as the mason- 
ry and checked into the masonry where 
it passes over to the motor. 

The switch cabin on the little island 
between the two locks controls the two 
motors on the north side of the new locks 
and two motors on the south side of the 
old locks. Tihe third switch cabin con- 
trols the motors on the north side of the 
old locks, as well as the motor operating 
the weir-gate mechanism. 

The arrangement is identical in all the 
locks with the exception of No. 15 and 
old lock 16, which are not provided with 
wair gates. 

The equipment for operating the lock 
gates and weirs was adapted for use in 
connection with the winches and weir- 
vate mechanism already installed without 
disturbing their capability for hand opera- 
tion should occasion require. 

When these devices were operated by 
hand, the locekmen laboriously turned a 
crank on the winches at the two opposite 
sides of the lock gates, utilizing one winch 
for opening and the other for closing the 
gates. Four winches were located at cach 
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locks forty-five feet wide and 270 feet long 
inside the gates and fourteen feet over 
sills. : 

On the switchboards in each of the 
cabins are placed the motor-starting 
switehes connected to autostarters which 
control the motors on one side of each 
lock. From the switch cabin on the south 


end of the lock, two on each side, one of 
which handled the chain to close the op- 
posite gate, the other to open the gate on 
the side at which these winches were lo- 
cated. 

Across the top of each gate is a bridge 
on which is mounted the worms and rods 
for opening the two valves in each of the 
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gates when required to fill or empty the 


lock. 

The electrical equipment utilized prac- 
tically all this machinery, as it stood with 
only the necessary changes to make the 
mechanical connections with the electrical 
drive. 

In order to keep the speed down. to ap- 
proximately what was obtained by hand 
operation, a very material reduction in 
motor speeds was necessary. To obtain 
this and cover the other points, special 
apparatus was devised and patented by 
Mr. Alex. Pringle and the writer, which 
are shown in the drawings attached. 

The motors selected were all of five 
horse-power for both the lock gates and 
weir mechanism. Some question as to 
whether a three or five-horse-power motor 
should be adopted arose, but the matter 
was decided in favor of the five-horse- 
power motor on account of its lower speed, 
and while the capacity of this motor is 
never exceeded except for a few seconds, 
the balance of the time running consider- 
ably under load, yet the whole arrange- 
ment is simple and while somewhat strong- 
er than absolutely required, the inter- 
changeability and greater durability it was 
thought justified the slight additional ex- 
pense. 

To operate the two winding winches 
which contro] the chains for opening and 
closing the gates, one motor is located 
near the hollow coin at the heel of the 
lock gate, which is coupled by means of 
short length of shafting and friction 
clutch coupling to the winch near this 
point, and by means of another friction 
clutch and length of shaft sufficient to 
reach the other winch, supported at inter- 
mediate points by pedestals carrying 
journal boxes mounted on cut-stone blocks 
jointed to the coping, making a practically 
continuous stone foundation for the 
mechanism. 

The arrangement of the motor-bed, 
gearing and speed reduction will be more 
clearly understood by referring to the 
drawing showing the casing for the worm 
goar and motor-bed. 

As there is a reduction of about forty- 
two to one, which gives a speed of about 
twenty-six revolutions for the operating 
shaft, it was decided to use the worm gear 
rather than a more complicated triple 
reduction by means of spur gears. A 
subbase extends under the motor and also 
carries the casing for the worm and worm 
gear. The worm runs in oil, the thrust 
being taken up by alternate steel and 
bronze collars and thrust dises, adjustable 
at one end by means of set screws and 
check nut to compensate for wear. 
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The motor, which runs at 1,200 revo- 
lutions per minute, is coupled directly to 
the worm shaft, the worm being cut out 
of solid steel and meshing into a hobbed 
bronze wheel turning on a shaft mounted 
on babbitted bearings. The projection 
at one end of this shaft having mounted 
upon it the friction coupling controlled 
the working shafts. The opposite end be- 
ing coupled to a short length of shaft 
which carries a chain wheel similar to a 
sheave in a chain hoist and from this 
point by means of a welded link chain 
made endless is turned at an angle to the 
main working shaft, the supplementary 
shaft for operating the valves in the lock 
gates. This shaft is supported on bear- 
ings secured to the coping of the lock 
and placed about one-half inch above its 
surface and continued under the bridge 
on the lock gate, a universal coupling be- 
ing utilized at a point near the gate pivot 
so that the travel of this joint is mini- 
mized. 

The are of the circle through which 
this coupling passes is provided for by a 
swivel box containing the end of the driven 
shaft, and the travel in and out is allowed 
for by having the chain sheave run free 
on the shaft except when engaged by 
a jaw clutch keyed to the shaft so as to 
allow the shaft to run in and out as it 
passes through this arc and engage or 
disengage the clutch at the proper time 
for controlling the valve mechanism. 
The clutch being disengaged, allowed the 
driving sheave to run loose on the shaft, 
the shaft itself remaining idle during the 
time the gate is open and is only put into 
operation when the gate is swung to the 
closed position. 

`The valves are operated by bevel gear 
reversing mechanism, which allows the 
operator to either close or open the valves 
in the gates by throwing the shipping 
lever which engages a jaw clutch with one 
of the bevels required to operate the valve 
stem in the desired direction. The travel 
of this stem, however, is limited by an auto- 
matic stop consisting of a loop and bell 
crank operated by a pin in the cross-head 
traveling with the valve system, so that 
at the lower or upper limit of travel the 
pin trips the bell crank connecting with 
the shipping lever so as to throw the clutch 
out of engagement with the bevel gear 
which produces the motion. This mech- 
anism permits of much more rapid lockage 
than could be carried out by hand and re- 
duces the necessary force of lockmen to 
one-half the crew formerly required. 

LOCKAGES. 

While the usual lockage is, perhaps, a 

familiar sight, many possibly do not 
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understand it, and a short description will 
not be out of place. 

Let it be assumed that a barge is pro- 
ceeding up the canal, following another 
which has previously passed in the same 
direction. 

The lock would, of course, be full of 
water up to the level of the section above. 
As the barge approaches the lock the 
lockmaster starts the motors at the lower 
end by means of the starting switch on 
the switchboard in the lock ‘house, and two 
of the lockmen proceed to the lower gute 
and open the valves, which allows the 
lock to empty into the lower reach; the 
mechanism is started on all four valves 
one after the other. One of the lockmen 
crosses to the south side and the other 
to the north side. The mechanism operat- 
ing the valve stems continues to operate 
until the valves are wide open and the 
pin trips the operating mechanism, leav- 
ing the valves in this condition until 
the water within the lock has reached ap- 
proximately the level of the lower reach. 

The lockmen on each side of the canal 
then throw in the friction clutch which 
connects by means of a short shaft to the 
pinion meshing into the large spur wheel 
on the winch. This winds up the slack 


on the chain which runs through the chain 


well over a roller and outt to a hook about 
four feet above the sill at the outer end 
of the lock gate. 

As soon as the slack is wound up, the 
chain commences to move the gate, open- 
ing it unti] it leaves the passage free for 
the entrance of the barge into the lock. 
As soon as the boat js moved into position 
and made fast, the gate is closed by throw- 
ing in the opposite clutch which operates 
the winch at the opposite end of the shaft 
and closes the gate—the clutch on the 
first winch being released, of course, allows 
the chain to pay out as quickly as re- 
quired to permit the gate to close. 

As soon as the gates are closed, the 
clutch operating the shaft which drives 
the valve mechanism has moved into en- 
gagement and starts the valve-driving 
mechanism, the lockmen throw the lever 
starting the two valves in each of the lock 
gates to close and immediately walk over 
to the other end of the lock; before thev 
reach it, however, these valves have closed 
and the tripping mechanism has thrown 
the clutch out of gear. The valves in the 
cates in the upper end of the lock are then 
opened in a manner similar to that de- 
scribed in connection with the opening 
of the lower gates, allowing the barge to 
proceed on its Journey. 

WEIRS. 

To keep the various levels of the canal 
normal, on account of excessive flow of 
water from. above or any heavy draught of 
power used on a level or by lockages, the 
flow of water has to be compensated for 
by adjusting the weir gates. 

These gates are operated by worm and 
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segment, or, in some cases, by raising or 
lowering the valves in a manner similar to 
that on the lock gates, the operating of 
which is carried out in much the same 
way as described in connection with the 
gates. 

As there are a number of weir gates or 
valves which must be capable of independ- 
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operator desires. The clutches are oper- 
ated by two removable levers coming up 
through the bridge floor so that the bridge 
tender has ready control of both. 

To swing the bridge, the operator first 
starts the motor, then throws the lever 
which withdraws the bolts unlocking the 
bridge. One of the clutch levers is then 
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ent operation, provision is made by means 
of a double jaw clutch engaging with either 
one or the other of two beveled geers on a 
horizontal shaft which meshes into a third 
beveled gear on a shaft of the worm for 
operating the segment which drives the 
valve stems. 

The operator only has to throw the 
clutch into engagement so as to move the 
valve in the desired direction and as soon 
as the gate has opened or closed sufficiently 
for the purpose of regulation the lever 
is thrown out of engagement with the 
gear. A friction clutch is placed between 
the shaft of the worm wheel driven by the 
motor so that in case of accident resulting 
in jamming any of the parts, the friction 
clutch will slip before any serious break- 
age occurs. 


BRIDGES. 


The equipment for the bridges is oper- 
uted by a motor driving the mechanism 
through worm gears, the same power unit 
being utilized as for the operation of the 
lock gates and weirs, an extension of the 
interchangeable idea. Aside from the 
` first speed reduction, however, the gearing 
is quite different, though in the case of 
both the Mille Roches and the Stormont 
bridges the arrangement is worked out 
on similar lines. 

The bridge at Mille Roches is 179 by 
12 and has the motor ewung under the 
bridge just outside of the turn-table, be- 
ing counter-balanced by weights at the 
opposite end of the bridge. I-beams sup- 
port the motor and worm-gear case the 
shaft of which drives the gearing com- 
municating the motion to a pinion mesh- 
ing with the rack which turns the bridge. 

A friction clutch communicates the 
power from the motor-driven worm shaft 
to one or the other of a pair of bevels turn- 
ing the bridge in whichever direction the 


operated so as to engage the bevel gear re- 
quired to turn the bridge in the desired 
direction for opening. The friction elips 
for a while until it gets the bridge under 
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and is operated in very much the same 
way. 

The control of the Stormont bridge is 
very similar to that of the Mille Roches 
bridge, the only difference in the mechan- 
ism being that the power unit is mounted 
inside the drum of the turn-table on 
I-beam frame, which does not require to 
be balanced. 

The power is communicated with a 
large intermediate gear so as to reach 
the gearing originally utilized in turning 
the bridge by hand. 

The Stormont bridge is very much 
heavier than the Mille Roches bridge, but 
the operation is very satisfactory. The 
normal full-load current is only exceeded 
for a few seconds in starting. 

As in both cases, the motors are mount- 
ed under the deck of the bridge, little 
protection is required, but a galvanized 
iron cover is provided so that drip from 
the underside of the planking is prevent- 
ed from reaching the motors. The motors 
alongside the locks are also protected with 
easily removable galvanized iron hoods 
or covers. This is the only protection 
from the weather which has been provided 
for the motors, and they have been left 
in their position without any other cover 
for the last two winters. 

The hardiness of the motor used has 
been well demonstrated by the fact that 
the motors start up every season without 
any trouble. The only serious trouble 
with the machines occurred after a heavy 


ST 


Plan. 
Fig. 6.— ELECTRICAL EQUIPMENT FOR CORNWALL CANAL. 


motion, then it swings rapidly until it ie 
nearly open when the operator uses the 
other friction clutch (which tends to 
turn the bridge in the opposite direction ) 
as a brake to retard the speed and gradu- 
ally bringing the bridge to rest in the 
open position. 

The reverse motion is used for closing 


storm which brought the 11,000-volt pri- 
maries in contact with the 550-volt sec- 
ondaries for a few seconds, resulting im 
a burnout of half a dozen motor coils in 
one of the machines. Lightning has 
occasionally given slight trouble but noth- 
ing of a very serious character has 
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Electrical Notes from Europe. 


ERIAL telegraphy is now making 
considerable progress in France. 

The secretary of posts and tele- 
graphs decided not long ago to erect two 
aerial telegraph stations in the neighbor- 
hood of Paris. These stations have now 
been built and equipped with the most 
recent apparatus, and they have already 
commenced to operate. One of the sta- 
tions is placed at Villejuif, in the suburbs, 
and the other at Melun, at twenty miles 
from the city. These two posts are to be 
used mainly for experimental purposes, 
and are designed to train the technical 
staff and the operators which will be neod- 
od in the future for the stations to be 
drected along the coast of France, for the 
government has an extensive coast system 
Different forms of apparatus 
be tested here 


in View. 
and new inventions will 
before being finally adopted. At the Ville- 
juif station the current is furnished by 
a dynamo driven by a gasoline motor and 
Charging a set of accumulators. The 
Melun plant uses current from the central 
station mains. he apparatus of both sta- 
tions has been designed by M. Rochefort 
wnd constructed by the Mors Company. 
As soon as the preliminary tests are made 
at the two trial stations, it is expected to 
install the different acrial telegraphy posts 
along the coast. These will be usal to 
communicate with vessels, both for the 
marine department and for public use. 


Up to the present there have been 
no stations for the public messages, 
as thos: which now exist are used 


exclusively by the marine for signaling 
to the warships. An agreement was made 
last year, however, by which the minister 
of war is to turn over these stations to 
the postal and telegraph department, and 
the latter is to operate them in the future, 
as well as all the new stations which will 
be erected. The coast system which will 
be eventually established is to serve for 
the use of the war department as well as 
for the public. In this way the govern- 
ment expects to gain a decided advantage 
by using a single system insted of two 
separate ones, which might conflict with 
each other and besides would be more ex- 
pensive to operate. The first station to 
be opened to the publie will no doubt be 
those of Ouessant, on the channel coast, 
and a second at Porqueralles, and these 
The ad- 
ministration is now studying a project of 
erating several other stations on the 
coast in the immediate future. One will 


are to be increased in capacity. 


By Our Special Correspondent. 


no doubt be placed at the Cape of La 
Hague on the north coast, a second at 
Ia Combre and a third in Corsica, at 
Ajaccio. As to the apparatus which is 
now used on the warships, considerable 
progress has now bcen made in the dis- 
tance which can be covered and according 
to reports the French vessels are breaking 
all the previous records for distance. The 
journals state that the foreign warships 
ure not able to signal at greater distances 
than 115 miles, according to the state- 
ments of English and Italian ollicers. The 
French battleship Jena, of the Mediter- 
ranean squadron, and the cruiser Guichen, 
of the Atlantic flect, are able to receive 
messages at a distance of 195 miles. This 
result has been considered a record in 
Europe, but according to the latest news 
the has bean still further in- 
creased, Not long ago the battleship St. 
Louis while in the Mediterranean re 
ceived telegrams sent from Port Vendres 
on the south coast at a distance of 273 
A few weeks ‘before this, while 
lying in the harbor of Barcelona, the St. 
Louis took messages which were sent from 
the battleship Sulfren while in the har- 
bor of Toulon, covering a distance of 
223 miles. 


distance 


miles. 


Another series of experiments is now 
being carried out in Paris, and the Eiffel 
Towar is to be used as the central point. 
This should make a specially good sta- 
tion owing to the great height of the 
tower. The metallic structure will not, 
however, be uscd to form the must, but it 
will support a cable or copper wire 350 
unitres long. At the ground the wire 
passes into the cabin which is to contain 
the instruments. With the station thus 
equipped, and a heavy current which can 
be taken dircetly from the city mains, it 
is expected to signal over the country to 
distances of two or three hundred miles. 
The experiments are being carried out by 
Captain Ferries, of the city engineering 
corps, aided by the telegraph personnal. 


In a paper lately presented to the Ger- 
man Physical Society, J. Sprecht deter- 
mines the heat givan off by radiuin salts. 
He used an ice calorimeter, with thirty- 
four nnlligranrmes of radium bromide con- 
tained in a sealed tube. The determina- 
tion was carried out with greater exact- 
ness than heretofore, and he finds that 
one gramme of the salt would give off 
heat equivalent to 61.15 calories per hour. 


According to the formula for the radium 
bromide (RaBr,) and the atomic weight 
of radium which is known to be 258, he 
calculates that one gramme of metallic 
radium would give off 98.83 calories per 
hour. According to this figure, a quan- 
tity of radium equal to 6.4 kilogrammes 
would represent one horse-power in heat, 
and this is given off, as is well known, in 
a continuous manner, which is one of the 
most remarkable properties of the new 
body. 


The Swiss government is taking an 
active interest in the question of electric 
traction on the main railroad lines. This 
is proved by the fact that a committee 
of delegates, representing the different in- 
terests, made a visit not long ago to the 
trial plant which the Ocrlikon Company 
installed for making experiments upon 
electric traction on standard gauve lines. 
Following this will come a series of trials 
on a large scale, which have been projected 
fur the Seeback-Wettigen line, one of the 
state railroads. On the trial road the Oer- 
bikon Company used an clectric locomotive 
Which was built for 400 horse-power. It 
is supplied directly with current at 1,500 
volts, monophase. The locomotive rupre- 
sents the most recent ideas along this line 
and will realize an important progres, 
both in the direct use of high-tension cur- 
rent and again in the use of monophase 
alternating current. The locomotive can 
draw a froght train (on a level grade) of 
500 tons, made up of thirty loaded cars, at 
an average speed of twenty-five males an 
hour, It can carry this out continuously 
and takes a current of but thirty-seven am- 
peres. This, however, corresponds to a con- 
sidorable power, owing to the high volt- 
ave which is used. To take the current 
from the overhead line to the motors, a 
new form of trolley, or rather moving con- 
tact, has been designed. The method of 
fixing the wire differs from the usual prac- 
tice. Instead of being suspended or placed 


"on side brackets, it is mounted directly 


on insulators which are carried on the top 
of the posts and lying outside the limite 
of the traction line. The wire lies at a 
height of sixteen feet from the ground. 
The new contact follows the wire closely 
and it is claimed that there is no spark- 
ing. It is of solid construction and oc- 
eupies but little space. The frame which 
fixes the contact piece to the car is made 
up of metal tubes and weighs but 3.3 
pounds. 
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A new method of soldering aluminum 
has been found which is intended. to over- 
come the well-known difficulties in solder- 
ing this metal. The solder is made up of 
five parts aluminum, five of antimony 
and ninety of zinc. If more antimony is 
aulded to replace the zine, the solder be- 
comes harder. To make the solder, the 
aluminum is first melted and then the 
zine is added gradually. When the lat- 
ter is all melted the antimony is next 
added. The solder is then cast into sticks 
as usual. The two surfaces to be joined 
are well cleaned and then entirely covered 
with solder, which is made to penetrate 
well into the metallic surfaces. The parts 
are then pressed together and heated to 
a high point in a soldering lamp. The 
new mathod is said to give a solid and 
strong joint. 


Five of the seven wireles telegra- 


phy stations of Italy will shortly 
he openad for public messages. Up 
to the present these have been 


used exclusively by the government, 
but the minister of the marine recently 
made an agreement with Mireoni regard- 
ing the above change, and the public will 
now hava an opportunity to make use of 
the stations. Two stations have been re- 
served exclusively for the government, one 
of these is the Monte Mario station of 
Rome and the other is in Sardinia. As 
many as cight new stations will be soon 
completed, and it is expected that. they will 
be in operation in the latter part of the 
year. One of these hes near Venice and 
another is located in Sardinia. They are 
expeetad to work ovar a radius of 200 
miles. Besides these stations is the post 
in the naval academy at Leghorn, also 
the San Vito and the Varignano stations 
near Spezzia which are controlled by the 
navy department. It is stated that the 
tariff for the public messages which will 
be sent and received at the coast stations 
is 7.50 lire ($1.50) for a message of 
twelve words. - 


An extensive motor plant has been late- 
lv installed in the Baker oil district. 
Motors are now used instead of steam en- 
gines for drilling the wells and perform- 
ing other operations. The plant has becn 
equipped by the Allgemaine Company, 
of Berlin. The region which is supplied 
with current by the new central station 
lies to the north of the town of Baker, 
which is the largest commercial centre in 
the Caspian district and well known as a 
centre of petroleum production. There 
are at present over 2,000 wells in the re- 
gion, which give an annual yield of twelve 
million tons. To furnish current for the 
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motors, a large central station has been 
erected. The boiler house contains four 
tubular boilers of the Steinmuller pattern. 
Petroleum residues are used as fuel and 
these are fed into the grates from two 
large tanks. The dynamo room contains 
two engines of the Colmann horizontal 
pattern, giving 750 horse-power cach and 
working at eighty revolutions per minute. 
Pach engine drives an alternator of the 
three-phase type built by the Allgemeine 
Company. These machines work at 100 
cycles and deliver 750 kilowatts cach. The 
voltage is 6,500, and is used directly on 
the high-tension transmission line. The 
latter runs overhead and the throe wires 
are brought over a distance of ten miles 
to a cable tower. From the tower a set 
of underground cables leads to the sub- 
stations. At present there are two of 
these, while a third station is soon to be 
erected. Each is provided with three tri- 
phase transformers which lower the volt- 
age from 6,000 to 1,000 volts. The wires 
from the substations to the motors are 
carriud overhead on poles. The motors 
are usud for bering the wells as well as 
for pumping, etc, and some of the wells 
run to 1,700 fæt depth. Steam engines 
were formerly used, and as the boilers 
were at some distance olf the steam 
piping sometimes reached 600 or 700 
feet in length, which gave a grat loss of 
steam at the joints. The electric motor 
system has proved much more economical 
as well as casier to operate. ach well is 
cyuipped with a motor which gives from 
twenty-five to sixty horsepower. The 
motors use 1,000 volts direct from the 
line. In order to prevent accidents from 
fire, which occurred at first from the 
sparking of the motors, the latter are now 
placed in stone cabins and well protected. 


A successful ‘hydraulic plant in the 
Tyrol is the new station of Zwolfmal- 
greien, Which is equipped for 2,000 horse- 
power. The outfit has been supplied by 
the Oerlikon Company, using three-phase 
alpirnators. A 3,600-volt overhead and 
underground line passes to the towns of 
Bozen and Gries. ‘The transformer posts 
which have been placed here lower the 
voltage for the secondary mains. The 
hydraulic power is furnished by the Eg- 
genthalerbach, and the dam is located 
about tivo miles above the station. The 
water is brought in an underground canal 
for a distance of 3,400 metres. This 
conduit is connected to the penstock which 
leads for 416 metres to the station, with 
a fall of 208 metres. The dynamo 
room contains five direct-connected 
turbine groups which give a total 
of 2,500 horsepower. These machines 
use a net output of 226 litres per 
acond, and deliver 500 horsepower each. 
They operate at 500 revolutions per 
minute, and give 3,600 volts at fifty eycles. 
Two high-tension lines start from the sta- 
tion. The reducing transformers in the 
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towns are placed in cylindrical kiosks 
about twenty feet high. These receive 
the underground cables, and current for 
the city mains at the reduced voltage 
comes out at the top. 


Among the new electric lines may be 
mantioned the road which is now in 
operation between Tabor and Bechyn, 
Austria. The length of the line is about 
fifteen miles and it uses a high-voltage 
systuin directly upon the motors of thecars, 
with a voltage of 1,400. Distribution is 
carried out on the three-wire system, using 
two overhead wires and a rail return. The 
motor cars are equipped with four motors 
of thirty kilowatts cach, with a motor 
mounted upon each axle. The present 
method of coupling is to connect the four 
motors in series of two each, which works 
rasonably well at present, but in the next 
set of equipments it is thought preferable 
to use but two driving axles on the car 
and mount two motors an each axle. The 
two motors of a pair will then run at the 
same speed which will give an equal dis- 
tribution of the load. Current for the 
line is supplied from an indupendent cen- 
tral station near Tabor. ‘The plant con- 
tains three engines of 150 horse-power and 
a large battery of accumulators which 
works in parallel with the machines 
for taking up the load of the traction sys- 
tem. 


The electrical enterprises of Japan are 
numerous and besides there is a consider- 
able number of new projects which will 
no doubt be carried out in the near future. 
One of the largest plants of Japan is the 
central station of Tokio, which supplies 
current for the city lighting as well as 
for motors. At present the station 1s 
equipped with machines to the extent of 
5,000 ‘horse-power, but an inercase is soon 
to be made which will bring the capacity 
up to 8,700 horse-power. A marked in- 
crease in the consumption of current, 
especially for lighting, is noticed at pres- 
ent, and cach month eces a considerable 
addition to the list of subscribers. On 
this account it is probable that a further 
increase of the station will soon be neces- 
sary, and it will no doubt reach a capac- 
ity of 10,000 horse-power before long. 
The municipal authorities of Tokio are 
now considering a project for establishing 
an extensive system of electric traction in 
the city and suburbs, and if this is car 
ried out a number of new generators will be 
placed in the station. As to electric plants 
in other regions of Japan, a new hydraul- 
ic station is to be erected on the river 
Tama. It will supply current for lighting 
and power of three towns of considerable 
size in the neighboring district. and will 
be equipped to furnish 10,000 horse- 
wwer. Another installation is a twenty- 
mile electric road which will run between 
the towns of Kanavaga and Shinavaga. - 
The city of Osaka is considering a proj- 
ect for a complete system of traction 
lines which are to be operated by the 
municipality. C. L. DURAND. 


Paris, May 26. 
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THE SINGLE-PHASE INDUCTION 
MOTOR.’ 


BY WILLIAM S. FRANKLIN. 


Fig. 1 represents a rotor having Z con- 
ductors, surrounded by a stator having a 
two-pole winding of N conductors spread 
over two opposite arcs, each of ninety 
degrees span. Each rotor conductor is 
supposed to be short-circuited through 
the conductor lying opposite to it, so that 
the rotor presents - independent cir- 
cuits, each of resistance R. In case the 
rotor conductors are short-circuited by 
end rings, as in the squirrel-cage rotor, it 
is an easy matter, knowing the resistance 


of each rotor conductor and the resist- - 


ance per unit length of the short-circuit- 
ing ring, to calculate the value of R for 
an equivalent winding of the type here 
specified.” 

This rotor, whether standing or run- 
ning, is magnetically stationary and 
magnetically equivalent to a rotor such as 
shown in Fig. 2, having a concentrated 


winding AA’ of Ž turns, each of resist- 
ance R, and a concentrated winding BB’ 
of - turns, each of resistance R.’ 


Consider an alternating flux ®, Fig. 2, 
stationary in space but harmonically dis- 
tributed around the periphery of the 
rotor as it flows into the rotor from the 
stator, or into the stator from the rotor. 
Let E, be the pressure induced in the N 
conductors (N/2) turns of the stator 
winding by this alternating flux and E_, 
the pressure which this flux induces in 
the Z/2 conductors (Z/4) turns of the 
winding B. Then E,/E, = 0.991 x 
N/Z/2 = 1.802 x N/Z, 0.901 being the 
ratio of the chord to the arc of ninety 
degrees.‘ Therefore to give a 1:1 ratio 
of transformation between stator winding 
and rotor winding B; that is, to make 
E, = E,, we may change the stator wind- 
ing to give N = Z + 1.802. Along with 
this change of N we may imagine the 
value of the supply pressure to be changed 
in the same ratio, and the sectional area 
of the wire used in the stator winding to 
be changed in the inverse ratio. In this 
way any given single-phase motor with 
any type of rotor and having a stator 
winding of any number of turns spread 
over any arc may be reduced to the equiv- 
Amed an ata: Of Electrical Engi Gear Now Vouk, 
Muy 17-18, 1904 


2? In fact R is equal tothe resistance of two conductors 


of asquirrel-cage winding plus 27/7 times the resistance 
of anarc of one of the short-circuiting rings of which 
the length is equai to the diameter of the ring. 


3 This result is reached by integrating the magneto- 
motive force of Z/2 independent phases of alternating 
current around the periphery of the motor. 


4 See Franklin and Williamson, pp. 121 to 128. 
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alent 1:1 arrangement, and therefore the 
following theory is worked out for this 
1:1 arrangement. 

It is to be noted that the flux ®, Fig. 2, 
which is stationary in space but alternat- 
ing at a given frequency f induces the 
same pressure in any winding (distributed 
or concentrated) as would be induced in 
the same winding by a flux having a con- 


Fic. 1.—Srowine ROTOR. 


stant value equal to the maximum value 
of ® but rotating at a speed equal to the 
frequency f, provided that the flux is in 
each case harmonically distributed around 
the periphery of the rotor. The special 
use to be made of this fact later is that, 
from it, we know that the pressure 
induced in the B winding by pulsations 
of ẹ is to the pressure induced in the A 
winding by the turning of the rotor 
through 4, as the frequency of pulsation 
of ® is to the speed of rotation of the 
rotor. 

It is furthermore to be noted that the 


ro) Co 


Fre. 2.—Rotror HAVING CONCENTRATED 
WINDING. 


windings A and B, Fig. 2, which repre- 
sent magnetically the actual rotating 
windings of the rotor, are stationary, and 
therefore all electromotive forces induced 
in rotor windings and all rotor currents 
are to be considered to have the same fre- 
quency as the electromotive force applied 
to the stator windings.' 


iSee Franklin and Williamson, pp. 214 and 245. 
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Fig. 3 represents diagrammatically the 
stator winding S' of a single-phase induc- 
tion motor and the two stationary wind- 
ings A and B which represent the moving 
rotor windings at each instant. When a 
periodic pressure E, acts upon any electro- 
magnetic system the electric and magnetic 
effects produced are of the same periodic- 
ity. The most completely general periodic 
flux through the rotor, Fig. 3, consists of 
two periodic fluxes ® and ©, perpendicu- 
lar to each other in space and of which the 
phase difference in time may be anything 
whatever. We assume these periodic 
fluxes! and ©, to be harmonic, and we 
shall develop the theory of the single- 
phase induction motor upon these fluxes 
as a basis. We shall call a pressure which 
is induced by the time variation of a flux 
a pulsational pressure, and a pressure 
which is produced by the cutting of flux 
by motion a rotational pressure. 

Notation. 
k’=primary impressed pressures. 
E,=part of primary pressure which is 
over and above the part used to over- 
come primary resistance R’ and pri- 
mary magnetic leakage reactance X.! 
f=primary frequency. 

n=rotor speed. 

M=magnetizing current in primary. 

I,=load current in primary. 

I,=current in rotor winding A. 

I,=current in rotor winding B. 

R=total resistance of winding A and 

of winding B. 
Z/2=turns in winding A and turns in 
winding B. 

N=turns in primary winding. 

The two fundamental equations of the 
single-phase induction motor express the 
following two conditions : 

(a) That the sum of the rotational press- 
ure in A due to ® and pulsational press- 
ure in A due to ®, shall be equal to RI,, 
and 

(6) That the sum of the rotational 
pressure in B due to ®, and the pulsa- 
tional pressure in B due to ® shall be 
equal to RL. 

In considering these pulsational press- 
ures and rotational pressures in A and B 
careful attention must be given to the 
matter of algebraic signs. 

The positive directions of ® and ®, are 
chosen as represented by the arrows in 
Fig. 3 and the positive directions around 
windings A and B are chosen as customary 
in relation to the positive directions of 
$ and ®,; that is, the positiwe direction 


iWhen the magnetizing current of a transformer is 
small compared with load current, primary and second- 
ary currents are nearly in phase, and all magnetic leak- 
age reactance, both primary and secondary. may 
array in the primary. See Franklin and Williamson, 
. 10. 
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around A is the direction in which a right- 
handed screw coaxial with $, would have 
to be turned to travel in the positive 
direction of ©, and the positive direction 
around B is the direction in which a right- 
handed screw coaxial with ® would have 
to be turned to travel in the positive 
direction of ®. Therefore the positive 
direction around A is up A and down A’, 
and the positive direction around B is up 
B and down B’. 

With this choice of signs the pulsa- 
tional pressure in A due to ®, is equal to 


Qa f + @ // 4 where ®, represents the 


maximum value of the cross-flux, and this 
pulsational pressure is ninety degrees 
behind ©, in time phase. Therefore this 
pulsational pressure in A may be written 
Tf. 
TTR 

Similarly the pulsational pressure in B 

due to ® is 


. t f LỌ 
IME 
The rotational pressure in A due to ® 
is in phase with ® and positive when ® is 
positive. It is therefore equal to 
Irn - $ 
Pail is 
V2 
The rotational pressure in B due to 
©, is in phase with ®, and negative when 
®, is positive. Therefore it is equal to 
trnZ®. 
V2 
Therefore we have the fundamental 
equations : 


or to + 


Z © «fZ® 
ioe V2 GEVE 
arn xfZe 
RI = — Oe" E ra 2 
i J 2 SEEVE 2) 


It is desirable to transform these two 
fundamental equations so as to eliminate 
the two quantities $ and ®,. To this end 


r 


m LỌ 
we may write A I, for va where & is a 


constant. This is evident when we con- 
sider that the flux ®, is produced by the 
current I, Furthermore we may write 
rfo 
V2 
tional pressure in B is opposite to E, in 
phase, and equal to E, if we make N 
equal to Z/1.802. : Therefore equations 
(1) and (2) become 


E, for 7. inasmuch as the pulsa- 


. nE ; 
RI, = —j. “ge ks, (3) 
RI, = —knI,— E, (4) 


Now I, is wholly a magnetizing current 
and it is therefore comparatively small in 
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value, so that as u first approximation 
RI, may be placed equal to zero. The 
effect of RI, upon the performance of the 


motor will be considered later. There- 
fore equation (3) becomes: 
o=nE + kf’ ], (5) 
or 
- n E, 
pee (6) 


direction 
of ; 
ia Totation 
B 


Stator 
Winding, 
Fia. 3.—SHOWING THE STATOR WINDINGS OF A 


SINGLE-PHASE INDUCTION Motor, AND Two 
STATIONARY WINDINGS. 


Substituting this value of I, in equation 
(4) and solving for I, we have : 


L= a r (7) 
(Ei) 
n — f 
or, since I, = — I, we have 
L= ao 
Za) R 


Fic. 4.—PRESRURES CALCULATION. 


the primary may be thought of as being 
produced by the useful part E, of the 
primary pressure through a fictitious re- 


sistance ( aLa) R. This fact enables: 


us to apply a modified form of the Hey- 
land! diagram to the calculation of the 


1 See Franklin and Williamson, p. 256. 
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performance curves of the single-phase 
induction motor. 

Before proceeding to this application of 
the Heyland diagram it is interesting to 
consider the relation between ® and @. 
on the assumption that RI, is equal to 
zero. Upon this assumption equation (1) 
reduces to: 


0 = nd—7 fe. (9) 
or 


(10) 


$ =— j. 6 
€ . l 
which shows that ®, is ninety degrees be- 
hind ® in time phase and that the ratio 
® ./® is equal numerically to n/f. There- 
fore the cross flux b, is zero at standstill, 
and it is equal to ® at synchronous speed. 
Furthermore, at standstill only the simple 
pulsating flux ® passes through the rotor, 
as the rotor speeds up the resultant flux 
through the rotor becomes an elliptically 
rotating flux, and when x = f the result- 
ant flux through the rotor becomes a 
rotating flux of unvarying value exactly 
as in the polyphase induction motor. 
Furthermore, the magnetizing current I, 
being proportional to and in phase with 
$ is ninety degrees behind ® or 180 de- 
grees behind E, in time phase ; it is equal 
to zero at standstill, and it increases in 
proportion to rotor speed, reaching at 
synchronism a value sensibly equal to the 
magnetizing current M in the primary 
winding. 

The action of the single-phase induc- 
tion motor running at speed n is as fol- 
lows, magnetic leakage and primary re- 
sistance being ignored: the primary 
pressure acting on the primary winding 
produces a pulsating flux %, Fig. 3, which 
produces in the primary winding a pul- 
sational pressure sufficient to balance the 
impressed pressure. This flux ® produces 
in winding A, Fig. 3, a rotational press- 
ure A „ Fig. 4, which produces the mag- 
netizing current I,, which in turn pro- 
duces the cross-flux @ and this cross-flux 
in its turn produces a pulsational press- 
ure A in A which is equal and opposite 
to A,, RI, being negligible. This cross- 


. flux ®, produces a rotational pressure 


B.in B which opposes the pulsational 
pressure B, due to $ but is considerably 
less in value, so that the sum of B, and 
B_is an unbalanced pressure in phase 
with ® and this unbalanced pressure pro- 
duces a large current I,in B. The effect 
of this current I, is to permit the flow of 
an equal and opposite load current I, in 
the primary coil by virtue of which the 
primary pressure delivers power to the 
motor. We shall now proceed to develop 
the equations of power and torque with the 
view of applying the Heyland diagram. 
The total power delivered to the rotor 
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is delivered to circuit B, Fig. 3, and it is 
equal to the product of I,’ into the ficti- 


2 
tious resistance GZ i) R. That is: 


Total power delivered to rotor = 


3 
I, R ( Fe =) 
Furthermore : 
Power lost in circuit B as heat = I,’ R (12) 
The difference between (11) and (12) is 
the power which is developed by the 
torque T which is exerted upon rotor cir- 
cuit B. Therefore this difference must 
be equal to 2 m n T; so that 


T= > L'R (ae 2 =) (13) 

This is the equation which will be used 

in connection with the Heyland diagram, 

but a better idea of the relation between 

torque and speed may be obtained by 

eliminating I,’ from (14), using equation 
(7). This gives: 


_ 1 &£; n n? 
T= (F-a) (14) 
Therefore, if there is no magnetic leak- 


age so that E, may be considered as con- 
stant, the torque of a single-phase induc- 


(11) 


3 
tion motor is proportional to (n — =] 


and the torque is zero at standstill [n = v], 
and also at synchronous speed [n = f]. 
The cross magnetizing current I' in so 
far as it represents loss of power gets its 
power from the revolving rotor through 
the action of a back torque, thus lessen- 
ing the effective torque of the motor or 
with given motor load causing a slight 
decrease in speed and a corresponding 
slight increase in I, and in the primary 
load current I, which is in phase with E». 
The power loss represented by I, is partly 
I R. The eddy current and hysteresis 
losses are distributed between the primary 
magnetizing current M and the cross 
magnetizing current I, approximately as 
follows: at standstill all the core loss is 
supplied by the power component of M, 
and at standstill the core loss is large in- 
asmuch as the rotor iron is then the seat 
of considerable loss. With increasing 
speed the total eddy current and hyster- 
esis losses decrease and are shared between 
M and I, the part supplied by I, being 
proportional to the speed and equal to 
half the whole at synchronous speed. 
Therefore the power component of 1, in- 
creases with increasing speed, while the 
power component of M decreases with in- 
creasing speed, but the increase of power 
component of I, with speed means an in- 
crease of load current I, which supplies to 
the rotor the mechanical energy which is 
delivered to I, by back torque due to I; 
and one may think of this slight increase 
of I, as compensating the slight decrease 
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of the power component of M, so that it 
is permissible to consider the whole of the 
core losses as supplicd by a constant or 
nearly constant primary magnetizing cur- 
rent, in which case the loss I,? R is the 
only loss to be associated with the cross 
magnetizing current I.. 

The cross magnetizing current I,, in so 
far as it is wattless, causes a slight pulsat- 
ing increase and decrease of specd as it 
takes energy from and gives it back 
to the revolving rotor. If the moment 
of inertia of the rotor is large this 
pulsation of speed is exceedingly small, 
and in this case the wattless component 
of I, has no effect whatever upon the 
primary current. It is to be particularly 
noted that time lag of I, behind the rota- 
tional pressure due to ® which produces 
I, does not involve any space lag, so that 
the magnetomotive force due to I, has no 
component which opposes the flux ® either 
when the resistance of winding A is negli- 
gibly small or when the resistance of wind- 
ing A is large In other words the cur- 
rents produced in the actual rotor wind- 


E 


M 


Q 


Fra. 5.— Locus oF ToraL PRIMARY CURRENT. 


ings by the rotational pressure due to ® 
are always symmetrically distributed with 
respect to ® (no space lag), although the 
maximum value of these currents may 


occur later than the instant at which aa 
( 


is equal to zero. The idea of the carry- 
ing of the rotor currents around by the 
moving rotor out of the position in which 
they would be at standstill, thus creating 
a cross magnetomotive force, is entirely 
foreign to the fundamental idea of the 
magnetic representation of the rotor wind- 
ings by the stationary windings AA’ and 
BB’; in fact, the writer believes that this 
idea of the production of cross magneto- 
motive force by the carrying of rotor cur- 
rents around out of opposition to the 
primary is essentially a wrong idea. The 
cross magnetizing current I, 1s produced 
through the mediation of a rotational 
pressure which is produced in the rotor 
conductors as they cut the flux ® as above 
explained. 

The wattless component of the primary 
magnetizing current represents a flow of 
energy from the source of supply to the 
magnetic field of the motor and back 
again, while the wattless component of 
I, represents a flow of energy from the 
kinetic store of the rotor to the magnetic 
field of the motor and back again. When 
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a two-phase induction motor hus one of 
its stator windings detached from the 
source of supply, thus becoming a single- 
phase motor, the wattless component of 
the magnetizing current in the remaining 
stator winding 1s unchanged in value, the 
power component of this magnetizing 
current is doubled, and the rotor before 
rotating at constant speed, now rotates at 
a speed which rises and falls slightly at a 
frequency 2f. ‘This rise and fall of speed 
at zero load is due chiefly to the above- 
mentioned exchange of energy between 
rotor and cross-flux through the mediation 
of the wattless component of I,, while under 
load the pulsations of speed are due not 
only to this cause, but also to the fact that 
the load torque is steady while the driving 
torque, equation (13), pulsates between 
zero and 2T. 

The applicability of the Heyland dia- 

am depends, as stated above, upon the 
act that the flow of energy between the 
primary winding and the B winding of 
the rotor is identical to the flow of energy 
by ordinary transformer action from the 
primary winding to the B winding, on the 
assumption that the B winding has its 
resistance increased to the fictitious value 


2 = 
( = =) R. The ratio of transformation 


being 1:1 the equivalent resistance of 
2 
the primary circuit is R’ + (=H,)R. 


This resistance varies with speed. The 
reactance x of the primary is equal to 2 x f 
times the inductance value of magnetic 
leakage which may be easily calculated 
from the dimensions of the motor. This 
reactance is constant. Therefore the 
locus of I, is a circle of which the diam- 
eter is equal to E’/2 and at right angles 
to E’, and the locus of total primary cur- 
rent M + I, is the same circle with the 
origin displaced as shown in Fig. 5. 
Having calculated M and 2: the diagram, 
Fig. 5, is completely determined. To 
calculate a set of corresponding values of 
speed torque, etc., proceed as follows: 
choose any point P, Fig. 5. ‘This deter- 
mines at once I, total primary current 
M + I,, power-factor, and total power 
intake. Subtract from the power repre- 
sented by the load current ], the resist- 
ance loss in the primary; namely, (M + 
I,)? R’, and we have the total power de- 
livered to the B circuit of the rotor. 
Thus from equation (11) the speed n may 
be calculated, I,, R and f being known. 
Knowing 7, the total torque exerted on 
the B circuit may be aulai] from 
equation (13) from which total torque the 
amount [,? R/2r n is to be subtracted, this 
being the bask torque due to rotor circuit 
A. To calculate this back torque con- 
sider that I, is sensibly equal to the watt- 
less component of the primary magnetiz- 
ing current M. The total power output 
of the motor, ignoring friction, may now 
be calculated from speed and net torque. 
Then the efficiency may be calculated. 
Proceeding in this way for a series of 
points P, Fig. 5, the data for plotting the 
complete performance curves of the motor 
may be obtained. The author’s thanks 
are due to Mr. S. S. Seyfert for a careful 
verification of the equations given in this 
paper. l 
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The Eleventh Annual Meeting of the German Society of Electrochemists. 


HE eleventh annual meeting of the 
German Society of Electrochem- 
ists, now known as the “Deutsche 

Bunsen Gesellschaft fur physikalische 
Chemie,’ was held at Bonn—on the 
Rhine, on May 12, 13 and 14, and was 
eminently successful in every respect. 

The society, which now numbers be- 
tween 600 and 700 members, was repre- 
sented by over 140 of these at the Bonn 
gathering, and the town and university 
authorities did all in their power to make 
the sojourn of the visitors pleasant and 
interesting. 

The German professional world was 
represented by Professors Ostwald, Nernst, 
Van’t Hoff, Anschutz and others, too 
numerous to mention; while Professors 
Roozeboom, of Amsterdam, and Arrhe- 
nius, of Stockholm, represented foreign 
universities. Switzerland, France, Aus- 
tria, and England, also sent representa- 
tive men to the gathering, which was thus 
fairly international in character. 

The social features of the meeting were: 
a reception on Thursday evening; a 
Bier-abend (an eminently German institu- 
tion), on Friday evening; a banquet 
on Saturday evening, and an excur- 
sion t the famous Drachenfels Castle on 
the Rhine, on Sunday. In addition 
to these festivities, the members had op- 
portunities of social intercourse daily, at 
the public luncheon which was provided 
for them at the Hotel Kley, 90 that none 
could complain that provision for the 
physical or social animal had ‘been neg- 
lected. In spite of these distractions, 
however, nineteen papers were read and 
discussed (in some cases at great length) 
and practically the whole of Friday and 
Saturday was devoted to the scientific 
work of the society. The papers and dis- 
cussions on new applications of the 
“Phasen-lehre,’ and upon the “Chemical 
Mass-action of Toxines and Anti-toxines” 
excited most interest, and in each case 
notable differences of opinion were mani- 
fasted. The papers upon technical or 
applied electrochemistry and electro- 
metallurgy were few in number, and did 
not excite much interest. That by 
Dr. Rathenau upon a new method of pre- 
paring metallic calcium, was the most 
noteworthy and important. Dr. Gold- 
schmidt’s paper on the Ruthenberg iron 
process, contained nothing that has not 
already been published concerning it in 
England and America; but as members 
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of the Bunsen Society are disposed to 
neglect this practical side of their science, 
it is perhaps necessary that old methods 
and processes should be brought to their 
notice in this way. It mav be, remarked 
however, that neither of these papers led 
to any discussion; while those upon the 
“Phasen-lehre” and ithe “Mass-action of 
Toxines,” were keenly debated by the so- 
ciety as represented at Bonn. The tend- 
ency of the German electrochemist is 
toward the study of laws and principles, 
while that of the English and American 
electrochemist is to study only their prac- 
tical applications in the arts and indus- 
tries. All the scientific gatherings were 
held in the large lecture theatre of the 
Chemical Institute of the University, in 
Popplesdorf, a suburb of Bonn. 

FRIDAY MORNING SESSION, MAY 13. 

The proceedings opened at 9 a. M., with 
addresses of welcome from Dr. Bottinger, 
president of the society, from Professo: 
Anschutz, director of the chemical insti- 
tute of the university, from the burger- 
meister of Bonn, and from other repre- 
sentatives, including one from the Fara- 
day Society of England. The first paper 
was read by Professor Roozeboom of Am- 
sterdam, and dealt with “New Applica- 
tion of the Phasen-lehre to Mixtures of 
Carbon and Iron.” The phase-rule which 
has been worked out by Van’t Hoff and 
others for aqueous salt solutions, has been 
extended by Professor Roozeboom to cover 
solutions of carbon and iron, which he has 
found to obey precisely similar laws, and 
yield similar diagrams on cooling. When 
iron containing carbon is cooled, a part 
of the latter separates as graphite, and a 
part remains in solution in various modi- 
fications. By application of the phase-rule 
to such mixtures, the proportions of these 
various forms of carbon can be predeter- 
mined, for certain temperatures of cool- 
ing and original percentages of carbon ; 
and the results obtained are believed by 
the author to be of considerable value 
to practical metallurgists. 

The second paper by Professor Heyn 
of Charlottenburg, dealt with a similer 
subject, and was entitled, “The Harden- 
ing of Steel in its Physico-Chemical 
Aspects.” Professor Heyn showed a large 
number of micro-photographe of steel of 
various compositions to illustrate his con- 
tention that valuable information can be 
obtained upon the hardening of steel from 
the preparation and study under the 


microscope of such polished and etched 
surfaces. These show crystal grains of 
pure iron, or ferrite, embedded in cemen- 
tite, a combination of iron and carbon, 
in perlite, an eutectic mixture of ferrite 
and cementite; and these three constitu- 
ents alter in amount and arrangement 
during the various hardening processes. 
Professor Heyn illustrated his paper with 
a diagram showing the separation of these 
constituents in samples of iron containing 
from 0.2 up to 1.40 per cent carbon. 

The discussion on both these papers was 
postponed for want of time. 

FRIDAY AFTERNOON SESSION, MAY 13. 

The afternoon session was opened by 
a paper from Dr. W. Lob, of Bonn, upon 
“Pyrogenic Reactions and Dissociation 
Phenomena.” The author has worked out 
an electrical method for studying these 
phenomena, which consists in the use of 
a small platinum coil heated by an electric 
current. This is fixed in the upper half 
of the flask apparatus, filled with the 
vapor of the liquid under obeervation; 
and by alternating the intensity of the 
current of electricity, the temperature of 
the small coil can be varied at will within 
wide limits, the temperature being caleu- 
lated from the resistance and cross sec- 
tion of the wire. The dissociation of the 
various chlorine substitution products 
of benzol, has been studied in this way 
by the author, and valuable light has been 
thrown upon the constitution formula 
of many organic bodies. Unsaturated 
compounds, according to Dr. Lob, are dis- 
sociation products, in all cases. 

The next paper was by Dr. Rathenau, 
and dealt with “A New Method of Pre- 
paring Metallic Calcium,” by electrolyisis 
of its fused chloride. After giving the 
history of previous attempts to produce 
this metal in quantity, the author gave 
a few details of the method which has 
been worked out by the chemists of the 
Bitterfeld Elektrochemische Werke, of 
which he himself is managing director. 
‘The chief ‘novelty in this method, is the 
use of what the author termed an inter- 
minable cathode; this cathode being ar- 
ranged so that one end just touched the 
surface of the molten electrolyte, and be- 
ing subject to an ascending vertical mo- 
tion as the cathode deposit formed upon 
it. By using graphite rods as cathodes, 
and a suitable temperature and current 
density, it has been possible by this meth- 
od to produces sticks of metallic calcium 
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of from one-half to one pound in weight, 
from a fused bath of its chloride. A large 
number of these sticks were exhibited by 
Dr. Rathenau, and each had the appear- 
ance of a collection of irregularly shaped 
buttons of the metals, stuck together by 
fusion. The color was dark gray, and the 
touch like that of graphite. 
waa incurred in handling them, if the 
fingers were dry. No use has yet been 
found for metallic calcium in quantity ; 
but Dr. Rathenau is confident, that now 
the problem of its commercial production 
has been solved, its utilization in the arts 
and industries will follow. 

This paper was followed by one by Dr. 
Jordis, of Erlangen, upon “New Theories 
Relating to Colloidal Substances.” 

In recent times it has been found pos- 


sible to add largely to the number of sub- , 


stances which can be prepared in colloidal 
form, and gold, silver, platinum, copper 
and mercury can all now be obtained as 
colloids, and used in this form for med- 
ical and other purposes. The increase 
in the number of colloidal substances has 
necessitated a revision of some of the 
earlier views regarding them; and this 
was the point specially dealt with by Dr. 
Jordis in his paper. A lively discussion 
followed the reading of this paper. 

The fourth paper read at the afternoon 
session was upon the “Passive State of 
the Metals” and was contributed by Dr. 
Miiller, of Miilhausen. 

The author attempted to prove that the 
generally accepted theory of the passive 
state of the metals, which attributes this 
to the action of the oxygen of the air, is 
incorrect; and that the presence or ab- 
sence of positively charged electrons or 
ions was the factor determining the activ- 
ity or passivity of metals, when used as 
anode in certain electrolytes. Professor 
Miithmann, of Munchen, acted as 
spokesman for the older theory, and stated 
` that all metals which showed the passive 
state could be rendered active by polish- 
ing. In his opinion this conclusively 
proved that oxygen compounds forming on 
the surface of the metal were the cause 
of their passive state. Nine metals have 
now been found to show this phenom- 
enon, manganese and niobium being the 
most interesting examples of passivity. 

Dr. Sackur, of Berlin, contributed the 
fifth paper which dealt with the “Alloys 
of Lead and Tin.” | 

The author considered the behavior of 
these alloys in the presence of weak acids 
worthy of study, since they are now large- 
ly used in the nianufacture of cooking ves- 
sels, and of other anticles of domestic use. 

The method of investigation was based 
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upon determinations of the condition of 
equilibrium, when first lead and then tin 
was displaced from its solution by the 
other metal, in various weak acids, and 
the results obtained were shown to be 
in harmony with Nernst’s theory and 
laws. The corrosion and solution of these 
alloys proved to be due to oxidation of the 
ractal, by the active oxygen of the solu- 
tion used. , In dilute acetic acid solutions 
lead was found to be more soluble than 
tin; whereas, with concentrated solutions, 
the solubilities were reversed. The author 
explains this phenomenon, by the theory 
that in each case lead is primarily dis- 
solved; but that in strong solutions this 
lead displaces tin by secondary action. 

The next paper by Dr. Goldschmidt, of 
Essen, was illustrated by lantern views, 
and was one of the few papers dealing with 
industrial electrometallurgy. Dr. Gold- 
schmidt has recently visited America, and 
his paper was a description of the “Ruth- 
enberg Electrical Process for Concentrat- 
ing Iron Ores.” This process has been 
several times described in the columns of 
the ELECTRICAL Review by the present 
writer and others, and Dr. Goldschmidt’s 
paper contained no new information re- 
lating to it. He thinks Ruthenberg’s 
figures for the power required to concen- 
trate one ton of ore (250 kilowatts) is 
somewhat low, and he considers that the 
second part of the process in which the 
“agglomerated ore” is to be reduced by 
gases in a “soaking pit,” of doubtful prac- 
tical value. The works at Lockport, where 
the Ruthenberg process is undergoing ex- 
perimental trial, are also smaller than he 
expected. 

The two final papers read at the after- 
noon session of Friday were by Dr. Tam- 
mann, of Göttingen, and by Professor 
Mathesuis, of Charlottenburg. The first 
was theoretical in character and dealt 
with the “Formation of Glass Crystals” 
in masses of amorphous glass; while the 
second was practical and dealt with the 
“Formation, Constitution and Utilization 
of Slags in Furnace Processes.” 

SATURDAY MORNING SESSION, MAY 14. 

The session of Saturday morning, after 
the transaction of business matters, and 
a short address from Professor Ostwald 
upon a “Welt-Sprache” in which he is 
greatly interested, was devoted to a group 
of papers dealing with miscellaneous sub- 
jects, the most important being that by 
Professor Ostwald upon “New Applica- 
tions of the Phasen-lehre.” 

It is impossible in a brief abstract to at- 
tempt to reproduce the main points of 
this lecture, and readers interested in the 
subject may be referred to the Zeitschrift 
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fur Elektrochemie, of June, which will 
contain a detailed report of Professor 
Ostwald’s address on this subject. It was 
stated in the course of the lecture, that 
the laws governing the reactions and com- 
binations of compounds are exactly simi- 
lar to those governing the reactions and 
combinations of elements, and therefore, 
the atomic theory of Dalton is apparently 
not required to explain many of the phe- 
nomena of chemical action. Professors 
Van’t Hoff, Nernst and Roozeboon, join- 
ed in the discussion upon Professor Ost- 
wald’s address; and this discussion was 
notable for the differences of opinion in 
relation to this subject and upon certain 
fundamental points, held by the leading 
electrochemists of the Continent. 

The second paper of the morning ses- 
sion was by Dr. Eebs, of Giessen, and 
dealt with “Stereometric Difficulties in 
Certain Reduction Processes.” This 
paper was entirely chemical in character, 
and an abstract of it would not interest 
readers of this journal. 

The next paper by Dr. Bredig, of Heid- 
elberg, upon the “Catalysis of Cyanogen 
Compounds,” dealt with the chemical re 
actions which are brought about by the 
action of this chemical without any ap- 
parent change or loss of the cyanogen, and 
the author put forward the theory that in 
such cases, an intermediate stage occurs, 
in which the cyanogen ion enters into 
combination with the molecule of the re- 
acting compound. 

The two final papers of the morning 
session were by Dr. Bose, of Gottingen, 
and Dr. Trautz, of Freiburg. The first 
related to the “Chemical Action of Cath- 
ode Rays,” and detailed the results ob- 
tained in experiments with a special form 
of apparatus, in which molten caustic 
potash was employed at the anode pole 
in an exhausted receiver, with a discharge 
potential of 3,200 volts. The volume of 
hydrogen liberated under these conditions 
was enormously in excess of that caleu- 
lated by Faraday’s law, and Dr. Bose 
considered that the great discrepancy was 
due to the kinetic and mechanical action 
of the rays. 

According to Dr. Bose one ampere- 
second employed in producing cathode 
rays will liberate 1,800 cubic centimetres 
of hydrogen gas; while the electrochemical 
equivalent of this energy, is only 0.116 
cubic centimetre of hydrogen. 

The paper by Dr. Trautz dealt with 
“Light Phenomena in Chemical Reac- 
tions,” and was illustrated by two strik- 
ing experiments in the darkened room. 
According to Dr. Trautz, a very large 
number of chemical reactions exhibit lu- 
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minous phenomena when studied in the 
dark and in some cases this is of striking 
intensity. 

SATURDAY AFTERNOON SESSION, MAY 14. 

The afternoon session of Saturday was 
devoted to the reading and discussion of 
four papers of medical interest and was 
considered the most successful session of 
the meeting, since a large number of medi- 
cal men were present and very animated 
discussions followed the reading of each 
paper. 

Two papers by Dr. Schroeder, of Bonn, 
and Dr. Dreser, of Ebberfeld, dealing with 
physical observations upon the urine and 
the blood were first read; and then came 
what was the chief feature of the Bonn 
meeting—the lecture by Professor Ar- 
rhenius, of Stockholm, upon the “Chem- 
ical Mass-action of Toxines and Anti- 
toxines.” In opposition to the gener- 
ally accepted views and theory, Arrhenius 
has come to the conclusion that toxines 
and anti-toxines follow the usual laws 
of chemical action when introduced into 
the animal organism; and he supported 
this view by giving details of his recent 
laboratory investigations upon this eub- 
ject. Dr. Ehrlich, of Frankfort, led the 
opposition to Professor Arrhenius’s 
view, and a very lively and somewhat 
violent debate ensued. The final paper 
by Professor Nernst, upon the “Action 
of High Potential Discharges of Elec- 
tricity upon the Nervous System,” was 
also of considerable interest and impor- 
tance. 


Electrical Men Enjoy Planked Shad. 

Mr. Charles E. Trump, president of the 
Novelty Electric Works, gave his annual 
planked shad dinner to a number of 
friends at Washington Park near Phila- 
delphia, on Wednesday of last week. This 
was the twelfth annual meeting, and was 
participated in by a party of eighteen. 
The shad were freshly caught in nets that 
morning and were served in the wal 
peculiar to Washington Park, which has 
become famous for its planked shad 
dinners. 

A number of gentlemen attended 
from New York, besides several Phila- 
delphia friends of Mir. Trump, among 
these being M. T. Trump and George 
Steele, of Philadelphia; Captain W. L. 
Oandee, George T. Manson, H. D. Cheever, 
W. H. Hodgins and Charles Cuttriss, of 
New York. Senator W. H. Thompson, 
the owner of Washington Park, extended 
a cordial welcome to his visitors. As the 
next planked shad dinner will be the 
thirteenth, it was p to hold it on 
Friday so as to bring good luck to all 
participants. 
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JOINT SESSION OF THE BRITISH AND 
AMERICAN MECHANICAL ENGI- 
NEERS. 


CHICAGO, ILL., MAY 31 TO JUNE 3. 


A joint meeting of the American So- 
ciety of Mechanical Engineers and the 
Institution of Mechanical Engineers, of 
Great Britain, was held in Chicago, Ill., 
from May 31 to June 3, inclusive. The 
meeting was opened on Tuesday, May 31, 
with an address of welcome by Mayor 
Carter II. Harrison. This was responded 
to by Mr. Ambrose Swasey, president of 
the American Society of Mechanical Engi- 
neers, and Mr. J. Hartley Wicksteed, presi- 
dent of the Institution of Mechanical En- 
gineers. A reception was held in the 
main ‘parlor of the Auditorium Hotel in 
the evening. 

On Wednesday morning the business 
sessions began. Papers were taken up as 
follows: “The Wage Problem,” Harring- 
ton Emerson; “Some Recent Examples of 
Destructors for Town Refuse,” George 
Watson; “Refuse Destruction by Burn 
ing, and the Utilization of Ileat Gener- 
ated,” C. Newton Russell. 

A tally-ho drive was given to the ladies 
on Wednesday morning, the party being 
taken through the boulevards and south 
parks. Luncheon was served at Jackson 
Park, and a visit made to the Field Col- 
umbian Museum in the afternoon. On 
Wednesday afternoon the members of 
both societies were the guests of the Illi- 
nois Steel Company, at South Chicago. 

“Steam Turbines” was the topic for 
discussion on Wednesday evening. The 
meeting began about 8.30 P. M., and was 
held in the music hall of the Fine Arts 
Building. Several papers were present- 
ed on the subject of steam turbines. That 
on “Some Theoretical and Practical Con- 
siderations in Steam Turbine Work,” was 
by Mr. Francis Hodgkinson. A paper 
entitled “The De Laval Steam Turbine” 
was presented by Mr. E. 8. Lea and Mr. 
E. Meden. “The Curtis Steam Turbine” 
was presented by Mr. W. L. R. Emmet. 
“Different Applications of Steam Tur- 
bines” was presented by Mr. A. Rateau. 
Mr. C. A. Kerr presented a paper entitled 
“The Potential Efficiency of Prime 
Movers.” 

On Thursday morning, during the ses- 
sion at the Auditorium, the ladies ac- 
companying the members assembled at 
headquarters, and the party made a tour 
of the downtown department stores. 
Luncheon was served at one of the stores 
at noon. In the afternoon Mrs. Robert 
W. Hunt entertained the ladies at her 
Chicago home. 
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The papers taken up Thursday morn- 
ing were “Power Plant of the Tall Office 
Building,” J. H. Wells; “Power Plants 
of Tall Office Buildings,’ R. P. Bolton; 
“Middlesbrough Docks Electric and Hy- 
draulic Power Equipment,” Mr. Vincent 
L. Raven; “Use of Superheated Steam 
and Reheaters in Compound Engines of 
Large Size,’ Mr. Lionel S. Marks, 
“Commercial Gas Engine Testing and 
Proposed Standard of Comparison,” Mr. 
William P. Flint. 

In the afternoon excursions were made 
to the Fisk street station of the Common- 
wealth Electric Company, the members 
of both societies being guests of the Chi- 
cago Edison Company. In addition to 
this, visits were also made to the stock- 
yards and packing-houses as guests of 
Swift & Company. 

On Thursday evening the local mem- 
bers of the American Society of Mechan- 
ical Engineers tendered a reception to 
the officers and members of the two so- 
cieties and the ladies accompanying at the 
Art Institute. 

On Friday morning the ladies were 
conducted in carriages through Lincoln, 
Humboldt and Garfield parks, to the 
Lewis Institute. During the morning the 
members of both societies met at Lewis 
Institute, where reading and discussion 
of the following papers were taken up: 
“Cast-Iron Composition, Strength and 
Specifications,” Mr. William J. Keep; 
“The Effects of Strain and Annealing,” 
by Mr. William Campbell; “Experiments 
with a Lathe-Tool Dynamometer,” Mr. 
J. T. Nicolson; “Road Tests of Con- 
solidation Freight Locomotives,” Mr. E. 
A. Hitchcock. 


The engineers and ladies were the 
guests of the Lewis Institute at luncheon, 
and at two o'clock a special train on the 
Atchison, Topeka & Santa Fe Road was 
boarded, and the party inspected the yards 
of the Chicago Terminal Transfer Com- 
pany. ater in the afternoon the party 
made a trip to Lockport, to view the drain- 
age canal and the large controlling works. 

On Friday evening the visiting mem- 
bers were given a concert by the Thomas 
orchestra in the Auditorium by the local 
members. 

The next joint meeting will be held 
in New York city. 


<> 

Machinery Hall, unlike the other build- 
ings at the St. Louis World’s Fair, is not 
closed in the evening. It is open until 
I1 P. M., and visitors in the evening will 
find at work there, among other objects 
of interest, the 5,000-horse-power Allis- 
Chalmers-Bullock engine and generator, 
producing current for decorative lighting 


for the buildings and grounds. 
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Reviews of 


Compounding Three-Brush Dynamos. 

When the voltage of a dynamo is di- 
vided by means of a third brush, it is 
usual to divide the compounding so as to 
have half in each of the outer wires. In 
this way the compounding of the ma- 
chine is controlled by the currents flowing 
in the outers, and there is no unbalancing. 
Sometimes this arrangement can not be 
made, as it is impossible to divide the 
compound winding. To provide for this 
condition, the arrangement here described 
by Herr E. Rosenberg has been devised. 
This consists merely in placing on the 
machine a compound winding, which is 
connected in the neutral circuit, and 
which then carries the difference between 
the currents flowing in the outers. The 
system is applicable both to machines hav- 
ing three brushes and to those where the 
potential is divided by the Dobrowolsky 
system, by means of an induction coil. 
This winding acts with or against the 
main compound winding, and since it 
carries only the differential current, it 
need be proportioned only for this. It is 
therefore smaller than a second winding 
placed in the outside wire.—/'ranslated 
and abstracted from Zeitschrift fiir Elek- 
trolechnik (Wien), May 1. 

a 


Experience of a Cable Ship on the Amazon. 

The telegraph steaincr Viking, detailed 
to repair one of the cables in the river 
Amazon, recently had a strange experi- 
ence. The fault had been localized at a 
spot where the cable was laid in one of 
the numerous streams out of the strong 
current of the main river. After grap- 
pling for some time without success, the 
vessel moved a mile down stream, where 
the channel passed close under a fringe 
of high trees. At the first attempt the 
cble was hooked, and, after being cut, 
work upon drawing in the damaged por- 
tion commenced. After taking up half 
a mile of the cable, it left the open water 
and led into the coarse grass which fringes 
the low banks of the river, and which con- 
sequently floats in immense quantities 
on the surface of the deep water. Pick- 
ing up was continued, in the hope of be- 
ing able to pull the vessel through the 
grass to the other side, as the water was 
twelve feet deep. The grass, however, 
choked the circulating pumps, cutting off 
the supply of water to the boilers. As 
the vessel procecded, the grass formed a 
compact mass ahead, which could not be 
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cleared away, until finally conditions be- 
came such that it was impossible to draw 
in any more of the cable. It was cut off, 
and only after considerable difficulty did 
the Viking succeed in pulling herself out 
from the mass of grass. It was found 
that a considerable part of the cable would 
have to be abandoned, as the channel of 
the river has changed completely. Where 
there was water fourteen feet deep four 
or five years ago, there is now am island 
with fair-sized trees under which the 
cable passes.—Abstracted from the Eler- 
trical Review (London), May 20. 
a 
Apparatus for Transmitting Writing and 
Drawings Telegraphically. 

Professor Cerebotani, of Munich, de- 
scribed recently at a meeting in Berlin an 
interesting telegraphic device of his in- 
vention. The principles of this instru- 
ment are here outlined by Dr. A. Graden- 
witz. Itis said that the system was tested 
successfully on telegraph lines between 
Munich, Augsberg, Milan and Rome, Mi- 
Jan and Turin, and finally Munich and 
Berlin. The inventor contemplates ap- 
plying his system to wireless transmission 
of writing and drawings, this being possi- 
ble on account of the very small currents 
required to operate the apparatus. The 
sending device is formed of four coils, 
each having two windings, the coils be- 
ing placed on a small table so as to cross 
each other. According as the currents 
passing through these bobbins are more or 
less intense or have the same or opposite 
sense, currents varying in two senses are 
obtained, which produce corresponding 
magnetic effects. The variety and num- 
ber of these current impulses are prac- 
tically unlimited. The receiving appa- 
ratus is similar to the sender. The sys- 
tem can be used as a printing telegraph, 
but this application is not important, as 
it has little or no advantage over other 
printing systems, except perhaps as ap- 
plied to wireless transmission. The most 
important use will be for transmitting 
writing. For this purpose the transmitter 
is fitted with a pen, the motion of which 
controls the currents passing through the 
transmitting coil. A similar arrangement 
of the receiver causes the pen at that 
point to follow all the motions of the 
sender. A speed of 100 letters per min- 
ute is easily attainable, and the apparatus 
can be applied simultaneously on lines 
operating with the ordinary Morse sys- 


tem. Distances of transmission are un- 
limited, since it is possible to make use 
of relays.—Translated and abstracted 
from L’Electricien (Paris), May 14. 
a 
The Cable Steamer Pacific. 

The cable steamer Pacific, built for the 
Great Northern Telegraph Company, Lon- 
don, left England recently for Shanghai. 
This is the latest ship of its class, and 
probably has a more complete cable-re- 
pairing equipment than any other. The 
vessel has a gross tonnage of 1,570, and 
engines rated at 1,700 horse-power. She 
has twin screws, is 260 feet long and 
thirty-five feet six inches broad, and 
has a maximum speed of twelve knots. 
She has three cable tanks, which will hold 
about 450 miles of deep-sea cable. When 
the vessel left the docks, the tanks were 
nearly full, containing cables of various 
classes, supplied by the Telegraph Con- 
struction and Maintenance Company, 
Henley’s Telegraph Works and Hooper’s 
Telegraph and India Rubber Works. That 
from the latter was recovered rubber core. 
This core had been laid thirty years ago 
in some of the oldest eables of the Great 
Northern company, and when picked up, 
it was found that, although the armoring 
needed renewing, the rubber core itself 
was in excellent condition in most cases. 


‘The double combined picking-up and pay- 


ing-out machine comprises practically two 
separate machines, both of them used 
either for picking up or paying out, each 
machine having a separate engine. These 
machines are controlled by brakes, which, 
when tried, held a maximum load of 
twenty-five tons, and enabled this load to 
be lowered easily and under perfect con- 
trol. For hauling the cable from the 
picking-up machine to the cable tanks, 
and for turning over the cable from one 
tank to another, the vessel is supplied 
with portable steam and electric hauling 
gears. The electric hauling gear consists 
of a V-hauling sheath in cast-iron frames, 
and driven through the medium of bevel 
and worm gears by a six-horse-power mo- 
tor. This is entirely enclosed and water- 
tight. Current is supplied from the power 
plant in the engine room. The ship is 
liberally supplied with electric lights, 
fans, a searchlight, etc. The engine room 
has, in addition to the usual ship tele- 
graph, a loud-speaking telephone installa- 
tion. The testing room is fully equipped 
with all necessary instruments. These 
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have been mounted with a view to avoid- 
ing vibration. Each galvanometer is 
placed on a thick felt mat, laid in a shal- 
low box. An engineers’ workshop con- 
tains the necessary machine tools, all 
driven by an electric motor.—Abstracted 
from the Electrician (London), May 20. 


a 


Action of Hertz Waves on Sources of Light 
Having Small Intensity. 

The effect of a varying magnetic field 
upon faintly luminous sources of light has 
already been investigated. In this note, 
communicated recently to the French 
Academy of Sciences, by Mr. C. Gutton, 
the similar effect of electric waves is de- 
scribed. Believing that the electromag- 
netic waves emitted by a Hertz oscillator 
would affect a phosphorescent screen, the 
author repeated Hertz’s experiments on 
rays of electric force, using, in place of 
a resonator, a phosphorescent screen. The 
oscillations were produced by a small 
Blondlot oscillator two centimetres in di- 
ameter, immersed in oil. They were con- 
ducted by two wires nine metres long to 
two antennze four centimetres in length, 
placed along the focal line of a cylindrical 
parabolic zinc mirror. The bundle of 
electric rays reflected from this was re- 
ceived by a second similar mirror and 
concentrated upon a phosphorescent 
screen, also placed along the focal line. 
The distance between the foci of the two 
mirrors was one metre, and the oscilla- 
tor and the mirrors were placed in sepa- 
rate rooms. All precautions were taken 
to avoid any disturbing action due to the 
oscillating sparks upon the phosphores- 
cent sereen, and the wires conducting the 
waves from the oscillator to the mirror 
were covered with gutta-percha and placed 
quite close together. Oscillations were set 
up by means of a Holtz machine, attached 
to the inner coatings of two Leyden jars. 
The outer coatings of the latter were con- 
nected to the oscillator. This arrange- 
ment was adopted, since the use of an 
induction coil was not allowable, there 
being no way to prevent the disturbing 
effect of the magnetic field of the latter. 
Upon setting up Hertz waves by means of 
the oscillator, the calcium sulphide screen 
became more luminous. This increase 
was even greater than that due to the 
action of the magnetic field. To prove 
that the effect was due to the Hertz waves, 
and not to other disturbances, various 
screens were introduced. A conducting 
screen stopped all action, while other 
screens had no such effect. Polarization 
of the waves was shown by placing a sys- 
tem of copper wires—arranged parallel 
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to one another and one centimetre apart 
—between the mirrors. Turning this sys- 
tem about in the plane, normal to the 
path of the waves, the phosphorescence 
of the sulphide screen increased and de- 
creased, becoming a minimum when the 
wires were parallel to the direction of 
the electric force, and a maximum when 
they were perpendicular. It was possible 
in this way to determine the plane of 
polarization within a few degrees. Re- 
flection of the electric waves was also 
shown easilv. It was found that the effect 
of the Hertz waves was similar to that of 
the N-rays, the illumination being in- 
creased when the screen is observed nor- 


mally, and decreased when observed 
tangentially. It was suggested that the 


Hertz wave resonator be modified so as to 
make use of a phosphorescent screen in 
place of the small spark in air. To ac- 
complish this, to the extremities of the 
resonator two small metallic plates are 
soldered parallel to each other. The elec- 
tromagnetic field between these is intense, 
and between them a small! phosphorescent 
screen may be placed, and observed from 
one side.—T ranslated and abstracted from 
L’Industrie Electrique (Parts), May 10. 


a 


. The Life History of Radium. 

It was suggested recently by Mr. W. C. 
D. Whetham, that radium is being pro- 
duced from uranium. This matter has 
been under investigation by Mr. Frederick 
Soddy for a year, and although the investi- 
gation has not been completed, he thinks 
it well to describe his first results. Twelve 
months ago Mr. Soddy purified a kilo- 
gramme of uranium nitrate until the 
quantity of radium present was less than 
10" gramme. This was the limit 
in detection by means of the electro- 
scope then available. Unfortunately, ow- 
ing to the large amount of radium in the 
laboratory, the electroscope there had been 
affected, and it is not possible at the prcs- 
ent time to be sure of such minute ef- 
fects as originally. But it may be stated 
that less than 10" gramme of radium 
has accumulated in the kilogramme 
of uranium during the past twelve 
months. This, Mr. Soddy believes, prac- 
tically settles the question, so far as the 
production of radium from uranium is 
concerned. In a paper mad recently be- 
fore the Royal Society by Sir William 
Ramsay and Mr. Soddy, it was shown that 
rather less than one-thousandth part of 
radium changes per ycar. The rate of 
change of uranium may be taken as a 
milhon times slower, so that, in one kilo- 
gramme of uranium nitrate, about 5x10 ' 
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gramme would change per year. From 
the results given above, the conclusions 
arrived at are, that if uranium changes 
into radium, less than one-ten-thousandth 
part of the theoretical quantity is pro- 
dueed during the first year’s accumulation. 
This result may be explained by assum- 
ing the existence of intermediate forms be- 
tween uranium and radium; but, from a 
general consideration of the whole ques- 
tion from the point of view of the disinte- 
gration theory, several such hypothetical 
forms, each with an extended life, must be 
assumed. This is not justifiable at pres- 
ent, and the evidence may be taken as 
indicating that uranium is not the 
parent element of radium. ‘The ques- 
tion of the life of radium is discussed 
also by Mr. J. Joly. The decay 
of radium, as shown by Ramsay and 
Soddy, renders it out of the question to 
assume that the radium now existing on 
the earth is the residue of a larger quan- 
tity, reduced by decay to its present 
amount. If we carry backward so great 
a rate of chamge, we arrive at the exist- 
cmce of such large amounts, quite a few 
thousand vears ago, as to postulate a red- 
hot earth almost within historical times. 
We are thus either compelled to assume 
that the rate of transformation observed 
does not apply generally to terrestrial 
radium, but only to radium separated by 
chemical treatment from pitchblende; or 
that the existing store of radium is de- 
rived by a steady supply from some sub- 
stance of greater atomic weight. Assum- 
ing that uranium breaks down to form ra- 
dium, and assuming as an approxima- 
tion that from one-thousand kilogrammes 
of uranium the vield of radium, under . 
most favorable conditions, would be one 
decigramme, this, at the rate of -decay 
of radium, would produce one-tenth milh- 
gramme of substances of less atomic 
weight per year. In other words, the 
uranium breaks down at the rate of 


n part of its mass per year, and its 


average life is, according to this, ten’ 
thousand million years. On these assump- 
tions, an interval of time is indicated, 
which may be considered as a minor limit 
to the antiquity of matter in our part of 
the universe. As compared with this, 
geological time—as we guess it—is but 
little more than a moment in the being 
of so great an era, as thirty-six seconds 
is to an hour. It is interesting to note 
that the rate of change of thorium to 
thorium X affords the same average longuv- 
ity for the atom of thorium.—aAbstracted 
from Nature (London), May 12. 
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Electrical Patents. 


Mr. Fred C. Corey, of Schenectady, 
N. Y., has assigned to the General Elec- 
tric Company, New York, a patent re- 
cently obtained by him on blowout chutes. 
Magnetic blowout chutes as heretofore con- 
structed are provided with a blowout coil 
to develop the field which extinguishes 
the are, and as the coils are connected in 
series with the terminals they must be of 
sufficient cross-section to carry the entire 
eurrent. In the present device, the aux- 
iliary coils are dispensed with and the 
magnetic field is developed solely by the 
passage of the current through the fuse 
or between the terminals. To accomplish 
this, iron plates are mounted on or within 
the sides of the enclosure and the current 
passing between these plates magnetizes 
them. This greatly reduces the cost of 
the device and conduces toward simplic- 
ity and compactness. The general features 
of the present invention are the same as 
‘those set forth in a previous application 
made by Mr. Corey, serial No. 121,714, 
filed September 2, 1902, but in this case 
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is included only an enclosure adapted to 
be applied to and withdrawn from a fuse 
or terminals of any kind between which an 
are is liable to form, no terminals what- 
ever being connected with the enclosure. 
In order to ensure a complete extinction 
of the are, the magnetic field is so ar- 
ranged that the path of least reluctance 
is always immediately behind the arc, 
causing a maximum concentration of the 
field at that point. This is done by plac- 
ing the magnetic pole-pieces so that they 
extend on either side of the path of the 
are, and short-circuiting the lines of force 
on one side so that a magnetic field is 
established only on the other side. ‘Thus 
when an arc is formed the field of force 
lies directly below the are and repels the 
arc stream, and as the arc is stretched, due 
- to the explosive force of the magnetic field, 
this field follows it up until it is extin- 
guished. In carrying out the invention Mr. 
Corey makes an enclosing chamber or 
chute of any non-combustible material 
and mounts within or on the outer side 
of the sides of the enclosure metallic 
plates, such as iron, of high permeability. 
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These plates are so placed that they extend 
both above and below the line along which 
the current passes; but above that line 
and outside of the inner walls of the chute 
they are connected with iron yokes or 
rivets which divert the lines of force from 
above the path of the current, thus con- 
centrating the magnetic field below the 
path only. The current passing between 
the plates magnetizes them, and a mag- 
netic field is established across the air-gap 
below the fuse or terminals. Should the 
fuse blow or an arc strike across the ter- 
minals, the magnetic field acting directly 
behind the are blows it outward, but as 
the are blows the field of force follows it 
up and blows it more and more until it 
is extinguished. The invention, therefore, 
comprises a blowout chute to be applied 
to or withdrawn from arcing points in an 
electric circuit having iron plates mounted 
and overlapping on either side the line of 
passage of the current and adapted to be 
magnetized by the current passing within 
the chute ; and further, it comprises means 
on one side for diverting or short-circuit- 
ing the lines of force or reducing their 
density, thus establishing a strong field 
at only one side of the line along which the 
current passes. 

Mr. Guglielmo Marconi, a subject of the 
King of Italy, residing at London, Eng- 
land, has invented certain improvements 
in wireless signaling systems, the patent 
obtained on which he has assigned to Mar- 
eoni’s Wireless Telegraph Company, 
Limited, a corporation of Great Britain. 
The invention has for its object the provis- 
ion of means whereby etheric vibrations or 
Hertzian waves or electrical oscillations 
of high frequency, such as are used in the 
systems of wireless telegraphy, may be 
transmitted to greater distances at 
smaller cost and by means of less ex- 
penditure of electrical energy than has 
been required in systems previously used. 
The invention relates particularly to the 
aerial or elevated conductor used in con- 
nection with such systems for radiating or 
receiving the etheric vibrations or Hertz- 
jan waves or electrical oscillations of high 
frequency. Heretofore it has been the 
practice to use for this purpose an upright 
mast or other support for the aerial con- 
ductor, with or without a capacity area at 
the top, from which waves or vibrations 
are to be radiated or upon which they 
are to be received. The distances to which 
the messages can be sent and detected, it 
has been found, depend upon the 
height to which the conductor is carried. 
It is not practicable, however, to carry 
such conductor to a height greater than 
two hundred feet, and it has been found 
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that with an elevated conductor of a given 
height the distance to which messages 
can be sent can be increased by increasing 
the electrical energy by means of which 
the etheric waves are produced. According 
bo the present invention, one or more 
members, consisting of wires or rods, 
are connected to the vertical elevated con- 
ductor, also in the form of a wire or rod. 
The members extend from this elevated 
conductor in a lateral or outward direc- 
tion. The vertical portion of the aerial 
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may then be made comparatively short 
and the necessary length and capacity se- 
cured by lateral extension. The lateral 
aerials may extend either in a horizontal 
plane or may be inclined either above or 
below such a plane. These outwardly ex- 
tending members may be carried for a con- 
siderable distance from the upright aerial 
conductor and thereby greatly extend the 
distance across which signals may be sent 
or received without involving serious dif- 
ficulty in supporting and maintaining 
them, and im such case their free ends are 
preferably supported directly from the 
ground, but insulated from the support 
and from the ground. 

Mr. Claude J. Keplinger, of Canton, 
Ohio, is the inventor of an improved brake 
handle, the object of which is to provide 
a handle which will not become charged 
with electricity from any cause, and will 
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be free from contamination and can be 
operated without danger of shock or in- 
jury in any way. The patent obtained on 
the invention has been assigned to the 
Canton Hard Rubber Company, Canton, 
Ohio. The invention consists of a handle 
adapted to be attached to the brake or 
controlling mechanism of a car, consist- 
ing of a metal centre or base, the personal 
contact surface of the metal centre or base 
being provided with a permanent and in- 
tegral outer insulating shell. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Some New Westinghouse Apparatus. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., has 
placed on the market a new type of light- 
ning arrester for which it claims several 
points of more than ordinary merit. The 
application of lightning arresters is well 
known, and some of the difficulties under 
which this apparatus works are also 
widely known. By reason of the nature 
of the service which a lightning arrester 
‘is designed for, it is necessary that the 
arrester offers an easy path to the earth 
for a static charge, which may be im- 
pressed on the line. While the arrester 
must afford an easy path of discharge, 


Fig. 1.—‘‘M. P.” LIGHTNING ARRESTER. 


it must also be so constructed that the line 
current will not be permitted to follow 
the static discharge. 

To meet either of these requirements 
alone is a simple problem. These essen- 
tial requirements are, in a sense, antago- 
nistic, and compromises have often had to 
be made between the two. 

During extended investigations of static 
phenomena and protection of apparatus 
from lightning discharges, Mr. Percy H. 
Thomas has discovered that to succese- 
fully protect apparatus operated on low- 
voltage circuits, such, for example, as rail- 
way motors and generators, it would be 
necessary to produce an arrester which 


would offer a very easy and open discharge 
path to earth. To protect an arrester from 
damage due to the line voltage holding 
over was also an essential requirement. Ex- 
periments have been carried on both in 
the laboratory and under active service 
conditions for several years with the re- 
sult that the Westinghouse company has 
produced an arrester which has, it claims, 
a superior protective power, and promises 
to have an almost indefinite length of life. 

Two general principles underlie the 
successful operation of the new arrester : 
(1) There is a minimum voltage, below 
which an arc can not be maintained across 
an air-gap, no matter how small that gap 
may be. (2) Under proper conditions a 
static discharge will distribute itself over 
a great number of parallel paths, so that 
the amount passing over any one path 
will be very small, producing practically 
no heating or disintegrating effect. 

From this second principle the arrester 
(Fig. 1) takes its name, “Multi-Path” 
(M. P.). 

The arrester consists essentially of a 
specially prepared block of carbon, in 
which the area offered for discharges is 
very great as compared to the length of 
path through which the discharges pass. 
In this block there are a great number of 
separate conducting paths, and the dis- 
charge passing through the block divides 


and takes simultaneously many different: 


ones. Each of these paths is broken up 
by a large number of minute air-gaps, so 
that the voltage across each gap is very 
small and the line voltage can not main- 
tain an are ‘across, them. Thus the ar- 
rester is non-arcing, since the line cur- 
rent does not follow the static discharge. 

In series with the carbon is a small 
air-gap rigidly maintained between two 
metal surfaces. ‘This air-gap keeps the 
arrester insulated from the line, except at 
the instant of a discharge. The active 
parts of the arrester are enclosed in a 
cast-iron box which is filled with a water- 
proof compound. 

The arrester is weatherproof and fire- 
proof. It +may be used indoors or out- 
doors, may be located in practically any 
position desired and used on circuits for 
250 to 850 volts, either direct or alter- 
nating current. Its weight is very 
small for an arrester of its capacity. 
It is small and compact and has 
no moving parts to stick and get out 
of order. 7 


Fig. 2 and Fig. 3 show the Westing- 
house oil-immersed three-point auto- 
starter designed for use with Westing- 
house type C induction motors as shown 
in the accompanying illustration. It is 
used for motors of five to fifty horse- 
power; smaller motors of this type being 


_ Fie. 2.—THREE-POINT AUTOSTARTER. 


started by closing the circuit with an ordi- 
nary switch, and starting controllers of 
another type being used for motors larger 
than fifty horse-power. 

In effect, the autostarter consists of an 
oil-submerged drum switch used in con- 


Fig. 8.—MECHANI8M OF THREE-POINT 
AUTOSTARTER. 
nection with a pair of autotransformers 
which have loops so arranged that a choice 
of two of several starting voltages is 
given. It thus combines the functions of 
a line switch in opening and closing the 
circuit with those of a controller or start- 
ing rheostat with two reduced starting 


voltages. 
The switch, which is of the horizontal 
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drum type, is placed in the oil tank with 
all live parts submerged, the handle and 
drum being so connected by gearing that 
the handle shaft is brought out above the 
level of the oil. In the style used with five 
to fifteen-horse-power motors, the switch 
is a simple drum on which the fingers bear 
directly, but in the twenty to fifity-horse- 
power sizes, which carry larger currents, 
blades on the drums slide through jaws, 
giving large area of contact. The drum 
contacts and contact fingers can be easily 
renewed, and if desired the entire drum 
can be detached. The absence of flexible 
leads is of advantage here, as it facilitates 
the removal of the drum and ensures 
durability. 

The drum is so arranged that the move- 
ment of the handle is progressive, passing 
in succession from the off position 
through the two starting notches to the 
running position. There is no possibility 
of moving the handle directly to the run- 
ning position without first applying the 
starting voltages as is frequently done by 
mistake when the off position is placed be- 
tween the starting and running positions 
and the handle is thrown first in one di- 
rection and then in the other. Nor is the 
operator so liable to leave the handle in a 
starting position and ruin the autostarter 
by overheating the transformer. The 
handle is- usually placed as shown, but if 
desired: it can be reversed, so that the 
hand moves below the shaft. 

The connections between the drum 
switch and the autotransformers are ar- 
ranged to give the best starting voltages 
and are adjustable, to suit the conditions 
of service. Each of the transformers has 
five taps, giving, respectively, thirty, forty, 
fifty, sixty and eighty-five per cent of the 
full line voltage, and by changing the 
connections between the transformers the 
starting voltage can be changed to give 
the torque desired. When the handle is 
in running position connection is made 
directly between the motor and the line, 
the transformer being cut out. When 
the handle is in the off position, both the 
transformer and motor leads are discon- 


nected, the only live parts. One: the leads — 


from the generator. 

Changing the connections is also facili- 
tated by bringing the transformer taps 
to the front of the case where they can be 
readily reached by removing the hand- 
hole cover shown in the illustrations. 

In addition to the features mentioned, 
there are a number of others in which the 
convenience to the user has been con- 
sulted. Access to the drum is facilitated 
by slotting the lugs through which the 
bolts pass, so that when the nuts are 


. handle, 
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loosened the bolts can be withdrawn side- 
wise and the tank lowered. The proper 
oil level is distinctly marked and drain- 
age and filling tubes are conveniently lo- 
cated. The tank is tightly fitted to the 
upper portion of the case, and by pro- 
viding the main hole cover with an air- 
tight gasket the interior can be protected 
against acid fumes or dangerous gases. 
This feature together with the submersion 
of all live parts in oil makes it possible to 
use the autostarter where there are in- 
flammable gases or combustible floating 
particles in the air. As a precautionary 
measure, the handle is locked in each of 
the four positions, being released by a 
pressure upon a button on the end of the 
this preventing a _ too-sudden 
starting of the motor. The fact that the 
autostarter may ‘be placed at any distance 
from the motor is also an advantage, 
when motors are suspended from ceilings 
or placed in other convenient locations. 


Some P. & S. Specialties. 
The accompanying illustrations show 
two specialties from Pass & Seymour, 


Fie. 1.—S1agn RECEPTACLE. 


Ine., 
sign receptacle, adapted to be inserted 
from the back of the supporting board, 


Fig. 2.—TRANSFORMER CUTOUT. 


in a compact series, so that they may be 
wired from the back. The lamps are in- 
serted from the front. These receptacles 
are strong and durable and their construc- 
tions make installation easy and eco- 


nomical. 


Solvay, N. Y. Fig. 1 represents a ` 
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Fig. 2 shows a transformer cutout which 
has been in extensive use for a number of 
years. These cutouts have been improved 
recently, and are made of the highest 
grade of vitrified porcelain, and equipped 
with brass screws and copper terminals 
throughout. ‘They will take a five-inch 
fuse and carry a load of thirty amperes 
at 2,500 volts. Large chamber and holes 
in the side of the box facilitate the in- 
sertion of leading-in wires. The plug can 
not drop out of the box as it is secured 
in place by a knife contact requiring a 
half turn, and it can be removed while 
the current is on the line without = 
to the operator. 


Tests of Steam Locomotives on the 
Marienfelde-Zossen Line. 

The military railroad from Marien- 
felde to Zossen has been reenforced since 
the tests of high-speed electric traction, — 
and has been employed for testing high- 
speed steam locomotives. Four types of 
express locomotives have been tried. Two 
of these locomotives are of the ordinary 
four-cylinder type, having three axles, 
two of them driven. The third loco- 
motive has four axles, two being driven. 
This is fitted with a Schmidt superheater. 
The fourth locomotive was especially built 
for exhibition at the World’s Fair, St. 
Louis. It has four axles, two being 
driven. Tests were made with six-car 
and three-car trains. The first two loco- 
motives developed, the one sixty-nine and 
the other seventy-three miles per hour. 
With three-car trains, the speeds were 
seventy-six and one-half and seventy- 
eight miles per hour, respectively. The 
last two locomotives, with six-car trains, 
developed seventy-nine and one-half miles 
per hour, and with three-car trains, 
eighty-four and one-half miles per hour. 
Tests have also been made on a section of 
the state railway, near Marienfelde, but 
on account of the lightness of the con- 


struction, speeds of over fifty-six miles 
an hour were not safe. 


Letters of Alessandro Volta. 


Professor Caloria has exhibited at lIn- 
stituto Lombardo delle Scienze, of Milan, 
letters written by Volta and the Dutch 
scientist, von Marum. There are sixteen 
letters from. Volta to von Marum, and nine 
letters from the latter to Volta. They 
are dated from 1782 to 1802. Two of 
these letters, dated August and October, 
1792, show that, at that time, Volta had 
already invenited his pile; but, due pos- 
sibly to his controversy with the partisans 
of Galvani’s theory, or possibly on ac- 
count of the conditions at the time, his 
discovery was not published until March, 
1800. 
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Dynamotors and Motor-Generators. 
The Holtzer-Cabot Electric Company, 
of Boston, Mass., has for many years 


Fic. 1.—OPEN TYPE DyNAMOTOR. 


given special attention to the construction 
of dynamotors and motor-generators. Fig. 
1 shows a dynamotor or double-wound 
machine, in which one armature core holds 
both motor and generator windings, which 
rotate in a common field. ‘The bearings 
are all of hard phosphor-bronze, self-align- 
ing and self-oiling, while the shafts are of 
crucible steel, ground to gauge and pol- 
ished at the bearings. The armatures, 
with the exception of those made espe- 
cially for telephone work, are of iron- 
clad construction, being carefully built up 
of laminations of soft steel. The com- 
mutators are of hard-drawn copper in the 
smallest sizes, and drop-forged in the 
larger, and the segments are insulated 
from each other by soft amber mica. Ad- 


Fic. 2.—ENCLOSED TYPE DYNAMOTOR. 
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open type, Fig. 2 shows a dynamotor of 
a smaller size, which is an enclosed type 
machine. With this class of machinery, 
the design is limited to machines which 
run upon direct current and deliver al- 


ternating or pulsating current for ringing 
purposes, or direct current of a higher 


~ 


~ 


Fic. 4.—TELEPHONE MOTOR-GENERATOR SET FOR TALKING CURRENT. 
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chines will be found valuable in many 
fields of work where the primary voltage 
is not too high. 

Fig. 3 shows a motor-generator of a 
type which has been adopted by several 


Fic. 3.—Two-BeaRING Motor-GENERATOR. 


large users of this class of apparatus. 
The two intermediate bearings are dis- 


Ý 


justable rocker arms or rings are used on or lower voltage for charging batteries, pensed with, and the two armature cores 


all sizes. 
While Fig. 1 shows a dynamotor of the 


plating, testing, etc. 


Because of their compactness, these ma- 


are carried on one long shaft, supported 
by the two outer bearings. ‘The prin- 


928 


cipal advantage of this form of construc- 
tion is in its compactness, and it will be 
found a suitable piece of machinery for 
use in localities where space is extremely 
limited. 

Modern telephone practice involves the 


ELECTRICAL REVIEW 


some time a line of dynamos of special 
construction, designed to generate current 
sufficiently smooth and noiseless to be used 
directly on transmitter circuits. A set of 
this description is shown in Fig. 4. In 
this instance the set is driven by a direct- 


Fic. 5.—MACBINE FOR Party-LinE RINGING. 


using of electric current in many differ- 
ent ways, and in such considerable quan- 
tities that a power plant of quite large 
dimensions is sometimes necessary. While 
the individual units are not large, they 
must be of considerable number, in order 
to furnish current of the different char- 
acteristics required. In central energy 
systems current is used for two purposes, 
namely, to supply the talking circuits and 
to perform the function of signaling. Di- 
rect current is used for the transmitter 
circuit, and this current is usually taken 
from a set of storage batteries, the bat- 
teries offering an ideally quiet service. At- 
tempts have been made very often to use 
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the current from a dynamo for the talk- 
ing circuit, but the transmitters were s0 
sensitive that the noises made by the ma- 
chine were introduced, rendering articula- 
tion almost impossible. The Holtzer-Ca- 
bot company has had on the market for 


current motor. The construction of these 
sets is such that all magnetic influences 
are eliminated, while the mechanical 
noises are taken out by means of a choke 
coil. This choke coil further serves to 
smooth out the undulations of the cur- 
rent, making it approach more nearly to 
an absolutely continuous current, such as 
that given by the storage battery. 

For signaling, more complex arrange- 
ments are necessary. The calling of the 
subscribers is effected by means of a low- 
frequency alternating current, supplied by 
a machine such as that shown in Fig. 2, 
while signals at the power board are made 
bv means of miniature incandescent lamps 
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Fic. 6.—MULT1-CYcCLE RINGING SET. 


and relays which are energized by cur- 
rent from the same source as that which 
supplies the transmitters. In party-line 
systems, it is becoming the custom to ring 
up subscribers selectively—that is, to sig- 
nal the subscriber whose attention is de- 


Vol. 44—No. 24 


sired without disturbing the bells of the 
other subscribers on that line. This is 
sometimes done by using in connection 
with the low-frequency alternating cur- 
rent, pulsating currents, which are used 
with bells of special construction, and re- 
spond only to pulsating waves. A set 
with an attachment of this kind is shown 
in Fig. 5. It will be seen that a split 
ring is attached outside the two collector 
rings. This is connected to the winding 
in such a way that half of each wave on 
either side of the zero line may be used 


as required. Thus, the operator is able 


to secure from the dynamo a uniform 
succession of electrical waves, which are 
disconnected but in one direction, and 
either plus or minus, as desired. 

Another party-line system which is be- 
coming very prominent employs motor- 
generators delivering current at different 
frequencies. One of these machines is 
shown in Fig. 6. This is a multi-cycle 
ringing set of 150 watts capacity. The 
set consists of a motor, driving generators 
of two, four, six and eight poles, giving 
currents of four frequencies. The speed 
governor is shown at the right, and the 
purpose of this is to hold the speed of the 
combination constant, by cutting resist- 
ance in and out of the motor field. 


-- — 


A New Type of Carbon Brush. 


A new type of carbon brush has been in- 
vented by Herr Gisbert Kapp, for use on 
continuous-current dynamos. The object 
of the brush is to present a constant re- 
sistance of contact during the reversal 
of the current in the armature. This is 
accomplished by slitting the brush at the 


heel in a direction parallel to the com- 
mutator segments. The front part of 
the brush is solid. This construction not 
only reduces the variations in resistance 
in the contact, but increases the resist- 
ance of contact. 


e 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


INDDPENDENT TELEPHONE COMPANY GETS RIGHT OF 
WAY IN CINCINNATI—The Probate Court, Cincinnati, Ohio, on 
May 27, decided that the Queen City Telephone Company was en- 
titled to the use of the streets of Cincinnati for its wires. The 
decision prescribes the manner in which the franchise should be 
exercised. 


INTERBOROUGH SUBWAY SYSTEM SEEKING AN OUTLET— 
Trackage rights on the New York & Putnam Railroad are being 
sought by the Interborough Rapid Transit Company. Should they 
be obtained, electric trains may make a continuous trip, following 
the completion of the subway, from the Battery to Yonkers. The 
Putnam road consists of two branches, one running to Yonkers and 
the other to Mahopac Falls. 


WIRELESS TELEGRAPH SYSTEM FOR ICELAND—Iceland 
has been more or less cut off from communication, except by slow 
mail, from the rest of the world. The Icelandic parliament at its 
last session voted a yearly subsidy of $9,380 for twenty years, for 
the purpose of establishing wireless telegraphic connection with the 
mainland of the United Kingdom or the Shetland Islands, as might 
seem best. Similar means of communication are to be established 
between Reykjavic and the principal towns of Iceland. 


NEW TROLLEY SYSTEM FOR BALTIMORE, MD.—The Mary- 
land Electric Railways Company is again seeking the right to oper- 
ate a street railway line in Baltimore city. An ordinance granting 
the company authority to lay tracks on streets in every section of 
the city has been introduced in the second branch of the city coun- 
cil, and referred to the committee on city passenger railways. It is 
stated that the passage of the ordinance would mean the expenditure 
of $6,000,000 to $8,000,000 in Baltimore for construction, street pav- 
ing and other work. 


AN INTERESTING MUNICIPAL SUIT—The United States Su- 
preme Court, in an opinion by Justice Holmes, delivered on May 31, 
in the case of Shaw, trustee of the Covington (Ky.) Blectric Light 
Company, versus the city of Covington, decided in favor of the city. 
The case involved the right of the city to erect a lighting plant of 
iis own, notwithstanding it had granted an exclusive franchise to 
the Covington company for twenty-five years. The court held that, 
in view of the fact that the company had consolidated with another 
company, the contract in the charter was not binding. 


NEW CABLE TO GERMANY COMPLETED—The laying of the 
second German cable from Borkum to New York, by way of the 
Azores, was completed on Wednesday, June 1. The cable was laid 
by the steamer Stephan, which left New York on May 10 with 2,100 
nautical miles of cable on board. The cable ship began to pay out 
on May 11, from a point off Fire Island. The shore end, between 
Fire Island and Coney Island, where the American end of the cable 
is landed, had already been laid. The final splice was made off 
Fayal, in the Azores. There are now two complete cables between 
Germany and the United States. 


TELEPHONE STATISTICS—A preliminary report on the tele- 
phone systems of the United States, issued last week by the United 
States Census Bureau, Washington, D. C., states that in the single 
year of 1902 over 5,000,000,000 telephone messages were exchanged 
in the United States. The report covers all commercial and mutual 
telephone companies. There is a total of 4,151 systems, with 4,850,- 
486 miles of wire and 2,315,297 telephones. The subscribers number 
2,137,256. The total revenue of all the companies is $86,825,536; 
the total expenses, $61,152,823. The dividends paid were $14,982,719. 
In addition to the reports obtained from commercial and mutual 
systems, the bureau secured reports of 4,985 independent farmers or 
rural lines having 49,965 miles of single wire and 55,747 telephones. 


BLECTRICITY FROM REFUSE IN NEW YORK CITY—A prop- 
osition which has been talked about more or less for some time now 
seems probable of consummation at an early date. Street Cleaning 
Commissioner John M. Woodbury proposes to light several of the 


has been placed in operation. 


recreation piers, his plan being to convert the refuse which his 
sweepers gather into current by burning it. The city has a refuse 
burning plant at Forty-seventh street, New York city. The commis- 
sioner intends to put in some dynamos, the plan having already been 
approved. The superintendent of the incineration plant has stated 
that, in addition to saving a large amount of money in the final 
disposition of the refuse, the plant already installed is capable of 
operating a 250-horse-power electric service. 


THE LONG ISLAND RAILROAD COMPANY TO ELECTRIFY 
ITS SYSTEM—WwWork has been started on a new power-house to be 
erected by the Long Island Railroad Company at Hammel’s Station, 
near Rockaway Beach, Long Island. The plans for the station call 
for a two-story brick structure, 69 by 85 feet, with an extension 
62 by 100 feet. The estimated cost of the building is $40,000. This 
is the beginning of the company’s plans for electrifying the entire 
route between Long Island City and Brooklyn and Rockaway Beach. 
Another substation is to be built at Woodhaven Junction. The con- 
tracts for the construction of these buildings call for completed 
structures by January 1, 1905. The entire Long Island system west 
of Jamaica, on the Atlantic Avenue and Rockaway division, will be 
operated by electricity next year. 


EXTENSIVE ELECTRIC TRACTION SYSTEM FOR BIRMING- 
HAM, ENGLAND—A municipal electric traction, light and power 
system is to be installed in Birmingham, England, at an estimated 
cost of $3,000,000. It is proposed to acquire the existing tramways, 
operated by private concerns, and to extend these. The lighting 
and general power facilities in and around Birmingham—which is 
one of the most important commercial centres in England—are also 
to be acquired and extended. The tramways already built have a 
length of about thirty miles. The ultimate capacity of the central - 
power station which is to be erected will be about 33,000 horse-power. 
For the outlying districts, six substations will be built. There will 
be thirteen transformer sets of 300 kilowatts capacity each. These 
will include rotary converters, static transformers, regulating appli- 
ances, and switchboards and storage batteries. 


MEXICAN BLECTRICAL NOTES—The company recently or- 
ganized for the purpose of installing an electric power plant on the 
Naranja river, state of Colima, has acquired the street railway sys- 
tem in Colima, consisting of some six miles of track. The company 
will make important extensions and improvements. Arrangements 
are being made for the construction of canals to carry the water of 
the Naranja river to the site of the proposed power plant. The 
water will have a fall of 400 feet, and it is estimated that at least 
1,500 horse-power can be developed. Current will be transmitted to 
Colima, over a distance of fifteen miles. This power plant will also 
be utilized to supply current for lighting the city of Colima. Messrs. 
Ugarte & Garcia, of Guadalajara, who will build the above mentioned 
plant, have also a contract for installing an electric light plant at 
Colima, to cost $150,000. Work on this plant will soon be com- 
menced, and it is understood that the equipment will be purchased 
in the United States. 


ELECTRIC LIGHTING. 


CROOKSTON, MINN.—A municipal electric light plant will be 
installed at Thief River Falls this summer. 


DANVILLE, VA.—The new municipal electric lighting plant 
The total cost was about $9,500. 


WICKLIFFE, KY.—The city council has let the contract for 
the electric light plant to R. E. Gannon, of Cairo, for the sum 
of $6,042. 


SALIDA, COL.—The city council has awarded a four-year con- 
tract for street lighting to the Chaffee County Electric Light and 
Power Company. 


FREDERICK, MD.—The Frederick Electric Light and Power 
Company, of Frederick, has been sold to the Frederick Gas Com- 
pany, which is owned by a syndicate of Philadelphia capitalists. Jt 
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is said that the two plants will in the future be operated under one 
management. 


FORT MADISON, IOWA—Saniuel Atlee has purchased the Wood 
twenty-five-year franchises for gas and electric lighting, steam heat- 
ing and interurban railway. 

HOPKINSVILLE, KY.—Fire recently destroyed the plant of the 
Hopkinsville Gas and Lighting Company, which furnished electric 
light to the city. The loss was $30,000. 


ALBANY, N. Y.—A certificate has been filed with the secretary 
of state of the merger of the Municipal Gas and Electric Company 
with the Rochester Gas and Electric Company. 


SPRINGFIELD, MO —It is stated that the Ash Grove Lime 
Works is arranging to install an extensive electric plant, of a 
capacity sufficient to run all branches of the work. 


SCHOOLCRAFT, MICH.—The power-house of the village muni- 
cipal electric lighting plant has been destroyed by fire. The loss 
on machinery and building is $7,000, with $5,000 insurance. 


GOSHEN, IND.—The St. Joseph & Elkhart Power Company, 
which operates the dam and power-house at Hen Island, will erect a 
second dam on the St. Joseph river at Bristol, Ind., or Berrien, Mich. 


WEST CHESTER, PA.—Sealed proposals for street lighting will 
be received by the chairman of the light committee until June 30, 
to light the streets of Downington for a period of one, three or five 
years. 


ALAMEDA, CAL.—The monthly financial report of the municipal 
electric light department shows total expenses for April to have 
been $2,206.39, and the earnings, $1,222.95. The earnings are about 
$300 in excess of those of the corresponding period of last year. 


REDDING, CAL.—It is stated that the construction of the new 
power plant on Bear creek is a certainty, and that operations will 
be commenced at once. Harry L. Shannon, who is at the head of the 
enterprise, states that the plant will be in operation by January 1. 


BATAVIA, N. Y.—The Le Roy Hydraulic Electric-Gas Company 
has filed a formal notice with the county clerk of its intention to 
increase its capital stock from $65,000 to $100,000. The money 
received from the sale of this stock, it is stated, will be used in 
making extensive improvements. 


SANTA CRUZ, CAL.—Articles of incorporation of the Watson- 
ville Light and Power Company have been filed with the county 
clerk. The stockholders are Fish M. Ray, Oakland: Joseph C. 
Love, Berkeley; David H. Foote, San Francisco; Charles W. Waller, 
San Francisco; A. W. Linforth, San Francisco. 


INDIANAPOLIS, IND.—The board of public works will begin 
at once the location of the additional electric lights to which the 
city is entitled under the new contract. The minimum number 
under this contract is 1,600. and 262 new lights will have to be 
added to the present number to reach this limit. 


WHEELING, W. VA.—The Bellaire Light and Power Company 
has made arrangements for the expenditure of about $75.000 in 
the improvement of its plant during the summer. A _ 450-horse- 
power engine and a 300-kilowatt generator will be installed and 
the present wire will be replaced by a heavier copper strand. 
The work will be started at once and pushed to an early completion. 


KEY WEST, FI.A.—The Key West Electric Light Company has 
absorbed the Electric Light and Power Company. For the present 
both of the plants will be operated. New machinery has been 
ordered, and as soon as it is installed the power will be furnished 
from the Key West plant. When the work is completed, about half 
of the wires will be cut out and half of the poles removed from the 
cily streets. 


CAMDEN. N. J.—By the terms of the new lighting contract made 
between the city and the Public Service Corporation, the city saves 
$5,502 yearly, or $27,510 in the five years that the contract is to run. 
The price for arc lamps will be thirty cents per night per lamp. or 
$109.50 a year. The price in the contract now expiring is $120. 
There are 524 arc lights in the city. The price for incandescent 
lamps will remain the same—$20 per lamp per vear. 


HARRISBURG, PA.—-The United Electric Company has bezun 
the enlargement of its plant at Riverton for the purpose of installing 
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a perfectly new outfit of machinery for the generating of electricity. 
The company operates practically all the trolley lines between Har- 
risburg and Mechanicsburg, and, in addition, furnishes electric 
light to Riverton, Enola, Fairview, Wormleysburg, New Cumber- 
land, Lemoyne, Camp Hill, Shiremanstown and Mechanicsburg. 


FORT WAYNE, IND.—President John W. White, of the Fort 
Wayne Electric Light and Power Company, announces that the com- 
pany’s plant has been sold to eastern capitalists for about $500,000. 
The syndicate which bought the plant is headed by Thomas Wana- 
maker, of Philadelphia, and will, it is stated, also purchase the Fort 
Wayne traction lines and the bulk of the interurban connections, 
which have recently been merged under the name of the Fort Wayne 
& Wabash Valley Traction Company. 


ALBION, N. Y.—The Albion Power Company has a large number 
of men at work on its new power site at Clark’s Mills. The old dam 
is to be rebuilt and its height to be increased about two feet. A 
power-house is to be erected and a water-wheel installed. It is the 
intention of the company to raise the dam at Waterport about fifteen 
feet, which will keep the water back up the creek and thus create a 
large storage pond. The Albion and Brockport plants, owned by the 
company, will make use of the power generated at Waterport and 
Clark’s Mills. 


EASTON, PA.—The superintendent of the city electric light plant 
has submitted his annual report to the city council, which shows 
that the cost per lamp per year was $66.50. There are 220 high- 
tension, double-carbon, 2,000-candle-power arc lamps connected with 
the plant, and thirty miles of insulated copper wire are used. Each 
of these lamps burned a total of 3,973 hours during the year, an 
average of ten hours and twenty minutes a night. The cost of each 
lamp per night was 18.1 cents. The recommendation is made that 
an additional 100-light dynamo be installed. 


MECHANICSBURG, PA.—It is announced that sealed proposals 
will be received until 12 o’clock, noon, July 1, 1904, for the light- 
ing of the streets of the borough of Mechanicsburg, Cumberland. 
County, Pa.. by electricity, as follows: by fifty or more arc lights 
1.600 candle-power, and thirty-five or more incandescent lights 
thirty-two candle-power to burn every night and all night; by 
fifty or more arc lights 1,600 candle-power, and thirty-five or more 
incandescent lights thirty-two candle-power to burn every night 
until 12 o’clock. Both bids to be on a one-year contract from 
September 1, 1904, allowing the borough the privilege of renewing 
the contract annually for two years additional. 


PERSONAL MENTION. 


MR. J. W. TAYLOR, of El Paso. Tex., is reported to be interested 
in a project to build a large electric light and power plant at Guay- 
nopita, state of Chihuahua, Mexico. 


MR. R. JOHIKAWA, who is chief electrician of the Japanese 
army, accompanied by some of his countrf#men, recently inspected 
in detail the electric plant at the dam of the Hudson River Power 
Company, at Spier Falls, N. Y. 


MR. DEXTER S. KIMBALL has been appointed professor of 
mechanic arts, in charge of the Sibley shops, Cornell University. 
Ithaca, N. Y. Professor Kimball succeeds Professor J. L. Morris, 
who, after continuous service since 1868, will become professor 
emeritus. 


MR. W. J. DAVIS, JR.. who is connected with the General Elec- 
tric Company, Schenectady, N. Y.. attended a meeting of the New 
England Street Railway Club held at the Revere House, Boston: 
Mass., recently and read an able and interesting paper on “High- 
Tension Transmission as Applied to Electric Railways.” 


MR. J. G. ROSSMAN, who has been active in the electrical field 
for some time past. and who has:been successful in planning many 
large electrical plants in different parts of the country, has opened 
an office in the Peters Building, Atlanta. Ga., where he will make a 
specialty of the planning of electrical plants and in giving expert 
advice in matters of electrical equipment. 


MR. C. C. TYLER has been appointed general superintendent of 
all the works of the Allis-Chalmers-Bullock interests in the United 
States. He enters his new duties on June 15, making his head- 
quarters at Milwaukee, Wis, Mr. Tyler has resigned as superin- 
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tendent of the works of the Westinghouse Electric and Manufactur- 
ing Company, at Pittsburg. Mr. Tyler has had a wide experience in 
the equipment of manufactories, in the design and construction of 
machine tools, in the handling of machinery and material, and in 
the process and manufacture and economy of machine-shop installa- 
tion. 


MR. MAX LOEWENTHAL, electrical engineer of the Prometheus 
Electric Company, 60 Reade street, New York city, has returned 
from a four months’ trip throughout the United States. Mr. Loewen- 
thal reports a greatly increasing interest in the matter of electric 
heating. The Prometheus company is one of the pioneers in the 
production of heating and cooking apparatus and novelties utilizing 
electric currents for the production of heat. 


MR. A. E. WORSWICK, formerly chief engineer of the Mexico 
City electric traction system, which is equipped with American 
power-house apparatus, has been appointed consulting electrical engi- 
neer to the British contracting firm of S. Pearson & Son, Limited, 
whose president, Sir Weetman D. Pearson, is interested in various 
electrical projects in the southern republic, notably the pending 
conversion of the Vera Cruz tramways into electric motive power. 


MR. H. A. BELDEN, who is the general manager of the Manila 


Electric Railroad and Lighting Company, an American concern 


which is building a traction system in the Philippines, is reported 
to be on his way to New York city. While in New York Mr. Belden 
will make his headquarters at the offices of the electrical engineer- 
ing and contracting firm of J. G. White & Company, 49 Exchange 
place, which concern has the contract for the construction and equip- 
ment of the system. 


MR. PAUL M. MOWREY, who for some time past was connected 
with the Merchants’ Trust Company, as adviser on industrial invest- 
ments, has been made vice-president of the Engineering Company 
of America, New York city, N. Y. Mr. Mowrey has been prominently 
identified with the engineering and cortiracting business for many 
years past—since he became connected with the Edison Electric Illu- 
minating Company. Among the numerous successful enterprises 
carried out by Mr. Mowrey was the purchase and consolidation of the 
street railway and power companies of Richmond, Va., which were 
later turned over to Mr. F. J. Gould. 


MR. CHARLES DAY gave an interesting and instructive lecture 
on “The Modern Machine Shop” before a large audience at the 
Carnegie Music Hall, Pittsburg, Pa., Monday evening, May 16, under 
the auspices of the Carnegie Technical School. The address took up 
the early history of the machine shop and the work done by such 
pioneers as Watt, Maudslay, Nesmyth and Whitworth. Some of the 
Original machines designed by these gentlemen were discussed and 
illustrated. The evolution up to the present day was traced through 
its various stages and illustrated by lantern slides. Mr. Day, who 
is the well-known engineer of the firm of Dodge & Day, Philadelphia, 
Pa., was introduced by Mr. Frank H. Taylor, vice-president of the 
Westinghouse Electric and Manufacturing Company. 


OBITUARY NOTICE. 


MR. JAMES A. MYERS, president and 
treasurer of the Robbins & Myers Com- 
pany, Springfield, Ohio, died at his home 
in Springfield on May 27, 1904. Mr. Myers 
was born at Jamestown, Ohio, in 1851, and 
was educated at Bowersville Academy. In 
1876 he went to Springfield, Ohio, to en- 
gage in business, and in 1878 he became 
interested with Mr. Robbins in the iron 
foundry business, forming in 1889 the 
present Robbins & Myers Company. In 
1896 he became actively interested in elec- 
trical affairs and the company entered the 
electrical manufacturing field. From this 
time his acquaintance among members of 
the electrical fraternity rapidly increased, 
until at the time of his death he was well 
known in all sections of the country. In 1900, when Mr. Robbins 
retired from the presidency of the company, Mr. Myers was made 
president, which position he held until his death. Mr. Myers leaves 
a wife and two sons. 


MR. JAMES A. MYERS. 
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ELECTRICAL SECURITIES. 


The general contraction in business, which has spread rapidly 
throughout the country, is becoming more apparent each succeeding 
week. As has been pointed out before, this condition is not one to 
cause undue apprehension, but is rather an evidence of a sane under- 
standing of the business necessities of the times. Conserving 
finances and an effort to get clear of the aftermath of an excessive 
production is the characteristic effort now being made in commer- 
cial circles. In the West there is noticeable a disposition to cut out 
a steady pace for business movements, and no little amount of 
enthusiasm will be necessary to induce a change for some time to 
come. It seems peculiar that after being ignored for some time, 
due to the great success of the mechanic arts, the agricultural factor 
is now one of the most important. Weather conditions, which have 
no effect on shop or forge, are now watched with the keenest in- 
terest and concern. Altogether, it looks as though the farmer was 
once more to become the financial barometer. Looking into the 
local stock market last week, it seems possible that a decline would 
have been in order were it not for the hope that the crop outlook 
would conduce to better values. However, there has been of late 
so little activity that prices change in fractions whether the outlook 
is good or bad. . 


ELECTRICAL SECUKITIES FOR THE WEEK ENDING JUNE 4. 


New York: Closing. 
Brooklyn Rapid Transit.............ccceee. 46% 
Consolidated GaS......... ccc cece eee e ee ees 203 
General EBlectriC.........sssesesesososseeoe 155 
Kings County Electric.............cccccnes 188 
Manhattan Elevated..............cceceee ... 144 
Metropolitan Street Railway................ 110 
New York & New Jersey Telephone......... 143 
Westinghouse Manufacturing Company...... 180 


Stockholders of the Consolidated Gas Company have ratified the 
proposition of the directors to increase the capital stock from $80,- 
000,000 to $100,000,000, in connection with issuing $20,000,000 de- 
benture bonds, convertible into stock after three years. The increase 
in capitalization. was unanimously ratified. The vote cast repre- 
sented 555,479 shares, or 69 per cent of the total capital outstanding. 

A quarterly dividend of 144 per cent on the capital stock of the 
Manhattan Railway Company will be paid on and after July 1, 1904, 
to stockholders of record at the closing of the transfer books on 
June 10. The transfer books will be reopened Wednesday, June 22. 


Boston: Closing. 
American Telephone and Telegraph........ 125 
Edison Electric Illuminating............... 234 
Massachusetts Electric..............ccc ees 691% 
New England Telephone...............e0e0- 121 


Western Telephone and Telegraph preferred. 77 


The New England Telephone Company will issue 30,881 shares 
of stock at par. Each stockholder of record June 18 will be entitled 
to one new share for every seven shares then held. The right to 
subscribe will expire at the close of business July 16. 


Philadelphia : Closing. 
Electric Company of America.............. 81, 
Electric Storage Battery common........... 57 
Electric Storage Battery preferred.......... 57 
Philadelphia Blectric..............ccceeevee 636 
Union: ‘Traction yic.cassd piss etenin ei 49% 
United Gas Improvement..............ec00. 81% 

Ohicago : Closing. 
Chicago Telephone.............cccecccncvee 118 
Chicago Edison Light................20e00. 143 
Metropolitan Elevated preferred............ 51 
National Carbon common...............066.- 28 
National Carbon preferred............-eeee08 101% 
Union Traction common................0%. 51% 
Union Traction preferred............cee00- 29 


South Side Elevated directors have declared the regular quar- 
terly dividend of 1 per cent, payable July 1. Books close June 20 
and reopen July 1. A stockholders’ special meeting has been called 
for August 9, to authorize an issue of $8,000,000 414 per cent bonds. 

Northwestern Elevated for May had a daily average number of 
passengers of 69,232, an increase of 2,242. 
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NEW INCORPORATIONS. 
FRANKFORT, KY.—Hyden Telephone Company. $3,000. 
COLUMBUS, OHIO—Seneca Telephone Company. $20,000. 
LENEXA, KAN.—Interstate Telephone Company. $7,500. 
MOBILE, ALA.—Southern Construction Company. $30,000. 
WEST UNION, IOWA—Rogers Telephone Company. $25,000. 
AUSTIN, TEX.—The Gertie Webb Telephone Company. $20,000. 
WEST UNION, IOWA—The Rogers Telephone Company. $25,000. 


CONESVILLE, IOWA—The Conesville Telephone Company. $10,- 
000. 


JACKSON, MISS.—The Smith County Telephone Company. $5,- 
000. 


ALBANY, N. ¥.—The Ravena & Medway Telephone Company. 
$5,000. 


PETERSBURG, IND.—The Stindal Home Telephone Company. 
$20,000. 


JERSEY CITY, N. J.—The Commonwealth Electric Company. 
$100,000. 


FRANKFORT, KY.—The Pineville Electric Light and Ice Com- 
pany. $25,000. 

CALDWELL, OHIO—Caldwell Independent Telephone Company. 
Increased to $50,000. 


BELLEFONTAINE, OHIO—The United Telephone Company. 
Increased to $300,000. 


MANLIUS, MO.—The Bureau County Mutual Telephone Com- 
pany. Increased to $20,000. 


TROY, N. Y.—The Commercial Union Telephone Company. In- 
creased from $10,000 to 800,000. 


JERSEY CITY, N. J.—The Municipal Lighting Company. 
duced from $500,000 to $100,000. 


AMSTERDAM, N. Y.—The Amsterdam Automatic Telephone 
Company. Increased from $15,000 to $100,000. 


INDIANAPOLIS, IND.—Waupecong Home Telephone Company. 
$10,000. Directors: Jonas Stineman and others. 


PULLMAN, ORE.—Crumbaker Telephone Company. 
incorporators: M. Crumbaker, Burt Gray and T. Neill. 


DES MOINES, 1OWA—The Farmers’ Connecting Telephone Com- 
pany. $10,000. President, J. W. Batchelor, of Bentonsport. 


NOBLESVILLE, IND.—The Baton Rouge Telephone Company. 
$2,000. Directors: C. D. Zimmer, J. W. Aldred and S. Morrison. 


COLUMBUS, OHIO—The Gilbert Telephone Company. $2,000. 
Incorporators: E. L. Roe, H. L. Nye, W. M. Bateman and others. 


HARRISBURG, PA.—Spangler Electric Light, Heat and Power 
Company; $5,000. Hendrick Light and Power Company; $5,000. 


JOHNSTON CITY, ILL.—Johnston City Telephone Company. 
$8,000. Incorporators: C. E. McClintock, W. A. Roberts, J. E. Carr. 


SEYMOUR, TEX.—Proffitt Telephone Company. $40,000. Incor- 
porators: J. W. Proffitt, W. L. Payne, W. E. Bailes, John H. Proffitt. 


SONORA, CAL.—Central California Electric Company. $500,000. 
Directors: B. F. Eastman and M. J. Gardner, of Stockton, and 
others. 

MILWAUKEE, WIS.—The Stevens Point Power Company. $100.- 
000. Incorporators: William Mainland, A. E. Thompson and H. C. 
Jenkins. l 

EVERETT, WASH.—The Snohomish & Cherry Valley Electric 
Railway Company. $1,200,000. Incorporators: E. Colburn and Fred 
S. Anderson. j 

DENVER, COL.—Cottonwood Light and Power Company. $100,- 
000. Incorporators: F. R. Marsh, E. J. Knight, F. G. Peck and 
W. J. Chinn. 

DENVER, COL.—The Consumers’ Electric Company. $50,000. 
Incorporators: James H. O’Hern, Frank Hamilton, Louise O’Hern, 
Louisville, Col. 


Re- 


$10,000. 
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MADISON, WIS.—Mondovi Telephone Company. $240,000. In- 
corporators: B. S. Lockwood, G. A. Luetscher, S. D. Hubbard and 
C. W. Gilman. 


ALBANY, N. Y.—Edmeston Light, Heat and Power Company. 
$6,000. Incorporators: Charles T. Coats, Homer Underwood, C. W. 
Hopkins, of Edmeston. 


ST. LOUIS, MO.—The Ada Electric Light and Power Company. 
$40,000. Incorporators: Charles L. Patterson, Allen B. Patterson 
and William F. Klanke. — . 


TROTWOOD, OHIO—Trotwood Home Telephone Company. $10,- 
000. Incorporators: G. W. Minnick, W. Swinger, J. Lambs, 8. A. 
Blessing and W. L. Basher. 


TRAVERSE, MINN.—The Farmers’ Cooperative Telephone Com- 
pany. $12,000. Incorporators: J. H. Miller, C. L. Nelson, E. B. 
Rounsville and F. E. Briggs. 


CAIRO, N. Y.—Round Top, Purling & Cairo Telephone Company. 
$400. Incorporators: William L. Richards, Joseph Richards and 
James B. Edgerly, all of Cairo. 


BOSTON, MASS.—Mattapan Gas and Electric Light Company. 
$10,000. Directors: John H. Doherty, Edward W. Ryan, Nathaniel 
G. Robinson and James F. Ryan. 


ALBANY, N. Y.—The Allysses Cooperative Telephone Company. 
$7,200. Incorporators: W. Mikeel, A. H. Wood, Jacksonville, N. Y.; 
F. W. Carman, Trumansburg, N. Y. 


MOUNT VERNON, IND.—The Mount Vernon Electric Light and 
Power Company. $5,000. Directors: J. H. Purdy, H. B. Rhine, G. E. 
Hoffmaster, R. D. Morris, G. L. Menzies. 


LITTLE ROCK, ARK.—The Lewisville Light and Water Com- 
pany. $25,000. Incorporators: E. B. Daniel, G. W. Dobson, J. W. 
Miller, W. D. Stewart and A. H. Hamiter. 


COLUMBUS, OHIO—The Bedford Electric Light and Power Com- 
pany. $50,000. Incorporators: E. E. Mandeville, Edward Roberts, 
Stanley E. Smith, Howard A. Crouse and Ira M. Eaton. 


GREENVILLE, OHIO—The Eldorado & West Manchester Tele- 
phone Company. To build and operate telephone lines at West Man- 
chester and Eldorado, Preble County, and in the surrounding terri- 
tory. $40,000. Incorporators: C. R. Lefturich and others. 


SANTA MARIA, CAL.—Santa Maria Power and Lighting Com- 
pany. $50,000. Directors: H. T. Duff, W. F. Gibbs, R. H. Pallard 
and F. G. Armstrong, of Los Angeles, and B. E. Page, of Pasadena. 


OSSEO, MINN.—Rural Telephone Company. $50,000. Incorpor- 
ators: Henry Benning, E. F. Hecklean, H. E. Punt, Eden Schmidt, 
Elmer Owen, A. P. Atchtman, D. V. Dibb, R. F. Goetze and C. E. 
Evans. 


ALBANY, N. Y.—The Kings County Lighting Company. $2,000,- 
000. Directors: Ashley T. Cole and Charles T. Lark, of New York 
city; William J. Bagnell, of Bayonne, N. J.; Alex Keogh, of New 
Rochelle, and W. R. Fuller, of Brooklyn. 


HARRISBURG, PA.—Philadelphia & Garrettsford Street Railway 
Company; to build one mile of road on the Garrett road in Upper 
Darby township; $6,000. Philadelphia & Darby Creek Street Rail- 
way Company; to build one mile of road over the state road in 
Upper Darby township; $6,000. 


TRENTON, N. J.—The New Jersey Short Line Railroad Com- 
pany. To build a trolley line from New Brunswick to Elizabeth. 
$3,000,000. Incorporators: Richard D. Ashbridge, East Downington, 
Pa.; Thomas P. Phillips, Abraham A. Moyer and Thomas R. Heller, 
of Philadelphia, and Thomas P. Curley, George H. B. Martin and 
John H. Semple, of Camdén. | 


SALT LAKE CITY, UTAH—The Pan Power and Electric Com- 
pany of Utah; $10,000; president, William D. Cameron, New York 
city; vice-president, William M. Bradley, Salt Lake City; secretary 
and treasurer, James A. Mahon, Salt Lake City. Millard County 
Telegraph and Telephone Company; $6,000; Thomas C. Callister, 
president; A. M. Callister, vice-president, and T. C. Callister, secre- 
tary and treasurer. . 
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ELECTRIC RAILWAYS. 


CLINTON, IOWA—The Iowa & Illinois Interurban Railway Com- 
pany, which is building the line between Clinton and Davenport, 
has decided to locate its shops, power-house and offices in Clinton. 


JAMESTOWN, N. Y.—The town of Carroll has granted a formal 
franchise to the Jamestown-Warren Traction Company to lay its 
lines along the highway between the villages of Frewsburg and 
Fentonville. 


DETROIT, MICH.—Preliminary plans are being made for a new 
electric line between Detroit and Adrian, projected to run through 
the towns of Taylor Center, Romulus, Belleville, Milan and Tecum- 
seh, a distance of sixty miles. 


ST. LOUIS, MO.—Plans are being perfected for building an elec- 
tric line from St. Louis to Alton, to be backed by the syndicate 
owning the Alton Light and Traction Company. The line will con- 
nect with the Alton system. 


EAST ST. LOUIS, ILL.—The Omaha, Lincoln & Beatrice Rail- 
road, the new electric line projected between the cities named, has 
filed an amendment to its articles of incorporation, increasing its 
capital stock from $200,000 to $2,250,000. 


SPRINGFIELD, MO.—The Western Traction Company, of In- 
dianapolis, has commenced a survey between Springfield and Car- 
thage for a new electric railway, which it declares will be rushed 
through. The road will be standard gauge and will handle passenger 
and freight traffic. 


WABASH, IND.—At a meeting of the Wabash Exchange, to 
organize and to assist the construction of the Wabash-Warsaw trol- 
ley Hine from North Manchester to Wabash, assurance was given by 
Dayton capitalists that the road would be built this summer, either 
by way of Laketon or Urbana. 


AUSTIN, TEX.—The charter of the Belton-Temple Traction Com- 
pany, with principal office at Temple, has been filed in the secretary 
of state’s office. Its capital stock is $250,000, and it is formed for 
the purpose of constructing and operating a line of electric road 
between Belton and Temple, Tex. 


FORT COLLINS, COL.—The city council has approved of an 
ordinance granting an electric street railway franchise to the North- 
ern Colorado Electric Railway Company. The ordinance provides 
that construction work on the line or lines must be commenced 
within one year and the railway completed within two years. 


LEBANON, PA.—The Philadelphia, Lancaster & Harrisburg Rail- 
way Company has decided to extend its lines to this city. The 
extension is to be built from a point on the Lancaster, Elizabethtown 
& Middletown turnpike road in Mount Joy township, Lancaster 
County, passing through Bellaire, Lawn, Mount Gretna and Bis- 
marck, Lebanon County, to the centre of this city. 


DANVILLE, PA.—The Danville & Bloomsburg Electric Railway 
Company has started work on its line, which will extend from Dan- 
ville to Bloomsburg, a distance of ten miles. The company expects 
to have it completed by September. As soon as the bridge over the 
Susquehanna river is rebuilt the line will extend to South Danville 
and thence to Snydertown, where it will connect with the proposed 
Shamokin and Sunbury line. 


NEW LONDON, CT.—The survey for the trolley line which the 
East Lyme Street Railway Company is to build in the towns of New 
London, Waterford and East Lyme is nearly completed. The road 
will be about eleven miles long, and the cost of construction is 
roughly estimated at about $235,000. No power plant will be erectcd, 
as arrangements have been made to obtain power from the station 
of the New London Street Railway Company. 


ANDERSON, IND.—The stockholders of the Anderson Traction 
Company have elected the following directors: J. A. Brock, Dr. 
George E. Coughlin, S. M. Orr, J. J. Fretwell, R. S. Hill, B. F. 
Mauldin, R. E. Ligion, G. A. Ledbetter, Fred G. Brown, W. F. Cox, 
D. P. McBrayer and C. S. Sullivan. The directors elected the follow- 
ing officers: J. A. Brock, president and treasurer; F. G. Brown, vice- 
president; Dr. George E. Coughlin, general manager. 


LANCASTER, PA.—Work has commenced on the line of the 
Philadelphia, Coatesville & Lancaster Railway Company, which will 
complete a system of trolley roads uniting this city and Philadelphia. 
Grading between Christiana and Coatesville is being pushed rapidly, 
and poles and rails are distributed over half the line. It is expected 
that within another year through cars will be in operation between 
Philadelphia and Lancaster, by way of West Chester, Coatesville, 
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Parkesburg, Christiana, Paradise and Strasburg, connection being 
made at the latter point with the road to this city. 


MINNEAPOLIS, MINN.—The Pioneer BDlectric Railway Company, 
capital $100,000, has filed articles of incorporation in St. Paul. The 
paper designates a line from White Rock, Minn., to the Twin Cities, 
or across the state, but the present plan is to build only from White 
Rock to Cannon Falls, a distance of twelve miles. P. M. McAllister, 
of Minneapolis, is president of the company, and the other officers 
are: H. S. Johnson, F. D. Woodbury, E. L. Fischer, all of Minne- 
apolis, and A. W. Holmes, of St. Paul. 


ALBANY, N. Y.—The Rochester & Eastern Rapid Railway Com- 
pany has been granted approval by the state railroad commission of 
an application to increase its capital stock from $500,000 to $1,500,- 
000. The Peekskill Lighting and Railroad Company to increase 
from $500,000 to $650,000. The Auburn & Syracuse Electric Railroad 
to increase from $1,300,000 to $1,500,000. The Orange County Trac- 
tion Company has been given the commission’s consent to issue a 
mortgage for $100,000. 

NASHVILLE, ILL.—Construction on the Illinois Southern elec- 
tric railway is now well under way and it is expected to have the 
roadbed in shape for the laying of track by the middle of July. The 
line will extend from Okawville, in this county, through Venedy, 
New Memphis and Mascoutah, and thence on to Belleville, to con- 
nect with the Suburban line for St. Louis. Later it is proposed to 
extend the line to Mount Vernon through the intermediate towns. 
Franchises along this proposed extension have been secured. 


WEST CHESTER, PA.—For the purpose of establishing faster 
running time between the terminals of the trolley road, the officials 
of the West Chester & Philadelphia Traction Company are securing 
rights of way along the present route, with the purpose of eliminat- 
ing a number of curves and grades. The trip is now made in seventy- 
two minutes, but with the straightening of the line and an improved 
roadbed, the schedule time between West Chester and Sixty-third 
and Market streets, Philadelphia, may be fixed at fifty minutes. 


FREDERICK, MD.—The burgess and council of the town of 
Myersville, this county, have granted to the Hagerstown Electric 
Railway Company a franchise which will permit the company to run 
the railroad, which is to connect the trolley lines in Frederick and 
Washington counties, through the main street of the town. This 
practically completes the negotiations for the building of the road, 
and the railway officials assured the Myersville council that it will 
be completed and in operation before the agricultural fairs in Fred- 
erick and Hagerstown next fall. 

INDIANAPOLIS, IND.—The Portland, Montpelier, Warren & 
Huntington Railway Company, with a capital stock of $15,000, has 
been incorporated with the secretary of state. The company pro- 
poses to operate an electric railway running between and within 
the cities of Portland, Montpelier, Warren and Huntington. The 
incorporators are James West, Jackson township, Wells County; Loi 
Huffman, Salamonie; D. A. Williamson, Chester township, Wells 
County, and Thomas H. Bradstreet, D. A. Bryson, W. E. Sinclair 
and Scott Mills, of Montpelier. The principal place of business of 
the corporation will be at Montpelier. 

LEBANON, PA.—At a meeting at Palmyra the plan to build a 
trolley line from Palmyra to Grantville, via Valley Glen Park, was 
formally launched by business men of Palmyra. The road is to cost 
about $60,000, and will be known as the Palmyra & Grantville Rail- 
way Company. It is to be completed as far as Valley Glen by Au- 
gust and the remainder of the line, three miles, to Grantville, is to 
be built afterward as rapidly as possible. The ten-mile stretch of 
Jonestown road, between Linglestown and Grantville, is being sur- 
veyed by other parties at present to connect the newly laid Harris- 
burg & Linglestown Electric Railway with the Palmyra & Grantville 
line. 

AUSTIN, TEX.—Articles of incorporation of the Houston-Galves- 
ton Interurban Railway have been filed for record in the state 
department. The capital stòck of the corporation is $250,000, and its 
purpose is the construction, acquiring, maintaining and operating a 
line of electric railway between the cities of Houston and Galveston 
and the right to construct branches to the towns of La Porte, Sea- 
brook and Alvin. The incorporators are W. E. Scott, W. B. Slassom, 
O. M. Whitcomb and N. C. Abbott, of Houston. The directors are 
James R. Patton, Kansas City; Charles D. Graham, Fairview, Kan.; 
Walter Gresham, Galveston; O. M. Whitcomb, Webster; W. E. Scott, 
W. B. Slassom and N. C. Abbott, J. Edgar Lafferty, of Houston, and 
T. W. Allen, of Greenup, Il. . 
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| INDUSTRIAL ITEMS. | | 


THE WILLIAMS TELEPHONE AND SUPPLY COMPANY, 80-86 
Seneca street, Cleveland, Ohio, is distributing a neat booklet giving 
a number of testimonials from satisfied users of the Williams tele- 
phone apparatus. 


THE JOSEPH DIXON CRUCIBLE COMPANY; Jersey City, N. J., 
has issued the June, 1904, number of “Graphite.” This issue, as is 
usual with this publication, contains much interesting information 
in connection with the application of graphite. 


THE STAR DYNAMO COMPANY, Jefferson City, Mo., is mailing 
a new catalogue which gives a general description and illustration 
of its line of direct-current dynamos and motors. These range from 
one-half to seven and one-half kilowatts in capacity. 


THE SHELBY STEÐL TUBE COMPANY, Pittsburg, New York 
and Chicago, is making an elaborate exhibit in the Transportation 
Building,. World’s Fair, St. Louis, Mo. A feature of this exhibit is a 
pagoda constructed entirely of Shelby steel tubes of various dimen- 
sions. 


THE NILES-BEMENT-POND COMPANY, 136 Liberty street, 
New York city, N. Y., has issued the “Progress Reporter” for May, 
1904. This publication contains many interesting articles, among 
which is a ‘108-Inch Bement Lathe, Electrically Driven.” Copy 
will be sent on request. 


THE EDISON ELBCTRIC ILLUMINATING COMPANY, Boston, 
Mass., is distributing the June, 1904, number of the “Edison Light.” 
This number contains many interesting articles and a double page 
half-tone engraving illustrating the company’s new turbine station 
located in South Boston. 


THE LANE & BODLEY COMPANY, Cincinnati, Ohio, is mailing 
a card showing the “Twentieth Century” heavy-duty Corliss engines 
for all purposes. On the reverse of this card there is shown a direct- 
connected unit built by the Lane & Bodley Company, installed in a 
modern generating station. 


THE C. W. HUNT COMPANY, West New Brighton, S. I. N. Y., 
is making a complete exhibit in the Palace of Electricity at the St. 
Louis World’s Fair. The exhibit includes industrial railways, elec- 
tric locomotives, coal-handling machinery, conveyers, steam-hoisting 
engines, electric-hoisting engines, and manilla rope. 


THE RITTDPNHOUSE-MILLBR COMPANY, Philadelphia, Pa., 
manufacturer of “Eureka” flexible conduit, has removed its factory 
to Trenton, N. J. This will increase its facilities for the production 
of flexible conduit. The company states that it is now prepared to 
fill orders for any quantity within twenty-four hours. 


THE SMITH STORAGE BATTERY COMPANY, Binghamton, 
N. Y., is sending out a supplement to its catalogue No. 2. This 
supplement illustrates and describes an installation of the com- 
pany’s electric storage batteries installed in the Broome County 
buildings in Binghamton. Supplement will be sent on request. 


THE NEW ERA GAS ENGINE COMPANY, Dayton, Ohio, in a 
new catalogue describes and illustrates the New Era gas and gaso- 
line engines. Half-tone reproductions are included, showing the 
New Era engine in assembly and in detail. A specialty which this 
company has introduced is the New Era portable gasoline engine. 


THE ST. LOUIS EXPANDED METAL FIREPROOFING COM- 
PANY, Century Building, St. Louis, Mo., has published a complete 


catalogue dealing with its corrugated steel bars, as applied to steel | 


and concrete construction. This catalogue not only gives the 
weights and construction of the expanded metal, but also gives 
numerous illustrations of typical applications of expanded metal to 
construction work. 


THE ELECTRIC CITY PUBLISHING COMPANY publishes a 
folder entitiéd “Electric City.” The object of this publication is 
stated to be “‘to help make Chicago the greatest electric city in the 
world.” There is a “junior section” and a “popular science section,” 
in addition to considerable illustrated matter of an interesting 
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nature. There is also a directory giving a great deal of information 
of value to parties interested in electric light and power. 


THE F. W. BRAUN COMPANY, Los Angeles, Cal., is distributing 
a pamphlet entitled “Annealing, Hardenlng, Tempering and Case 
Hardening.” In this little book there have been compiled numerous 
helpful hints which will be of general interest in this line of work. 
The booklet also tells about the advantages of the Braun portabie 
forge and tempering furnace. The fuel used in the Braun portable 
forge is gasoline, which is burned in a Cary hydrocarbon burner. 


THE HALLER MACHINE COMPANY, 127-129 Fulton street, 
Chicago, Ill., in circular No. 7 describes and illustrates a line of 
electric signs. This company is the designer and manufacturer of 
sheet metal, electric and machinery specialties. The company 
makes up letters for electrical signs, completely wired and mounted 
for connecting. All of the accessories to electrical signs are also 
made by this company, including sign lamps, rubber rings, auto- 
matic flashers and dimmers, motors, and automatic time switches. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., in 
bulletin No. 1055 describes form C arc lamps with concentric dif- 
fusers for interior lighting. These equipments are especially adapted 
for lighting establishments where textiles are handled, as the qual- 
ity of light is just what is desired for this service. The Fort Wayne 
company is also mailing a flyer giving the connections of alternating- 
current, 104-volt, form C arc lamps, and an attractive catalogue de- 
tailing the summer comforts possible with ‘‘Wood” fan motors for 
1904. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, 111., extends 
a cordial invitation for every one interested to visit its headquarters 
at the Louisiana Purchase Exposition, section 24, Palace of Elec- 
tricity. A large working exhibit of Automatic telephone apparatus 
is installed, and two complete switchboards are in constant opera- 
tion. Visitors will be courteously received and given an opportunity 
to acquaint themselves with this system, which has been adopted 
very successfully in a number of cities and towns of the United 
States. 


THE UNION METALLIC CARTRIDGE COMPANY, Bridgeport, 
Ct., is installing Westinghouse-Parsons steam turbines in its new 
power station. The initial installation will consist of two turbo- 
generating units, each of 500 kilowatts capacity. The two units wili 
operate in parallel, and will furnish 440-volt three-phase current at 
7,200 alternations per minute. This current will be for general 
power and lighting purposes in the various shops located within 
three or four blocks of the power station. The turbines will operate 
under 150 pounds of steam, with twenty-eight inches vacuum, and 
possibly superheat. l l a 


THE LOCKE INSULATOR MANUFACTURING COMPANY, Vic- 
tor, N. Y., made an exhibit at the recent convention of the National 
Electric Light Association at Boston in connection with its New 
England agents—the Pettingell-Andrews Company—which was of 
especial interest to electrical engineers and central station managers, 
inasmuch as an almost complete line of the Locke insulators was 
on view, and especially types of the high potential insulators for 
electric light work. This company publishes an excellently illus- 
trated catalogue descriptive of insulators for all applications, which 
will be sent on request. The company is also making a compre- 
hensive exhibit at the Electricity Building, St.-Louis Exposition. 


THE ARNOLD ELECTRIC POWER STATION COMPANY, Chi- 
cago, Ill., has begun construction work on the hydroelectric plant | 
to be installed near Lowell, Kan., for the Spring River Power Com- 
pany. The Arnold company has been retained as engineers and 
constructors for the entire equipment, including dam, power-house, 
water-wheels, transformer houses and high-tension transmission 
line along with the electrical equipment. The dam, power-house and 
controlling works are to be built of concrete and steel construction. 
At present eignt pairs of turbine wheels are to be installed, aggre- 
gating 5,600 horse-power. These are to be direct-connected to two 
1,500-kilowatt alternating-current generators, supplying current at 
2,300 volts. The current at this pressure will be carried to the 
transformer houses, where it will be raised to 33,000 volts for trans- 
mission. A transmission line of about twenty miles will be con- 
structed at present. 
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ONE METHOD OF SECURING MUNICIPAL ECONOMY. 

Our foreign exchanges report that at one of the meetings 
of the South African Lighting Association, to account for the 
shrinkage in the consumption of gas, it was explained that the 
government of Cape Colony has adopted a standard time which 


moved forward the day one hour. Now, the people of South 


Africa regulated their daily affairs by the clock before this 


change, and they still do so. They rise one hour earlier, and go 
to bed accordingly. This shifting forward of the day in effect 
extends twilight into the night. 
later—according to the clock—and as they are extinguished at 
It does not 


appear that the new life is less enjoyed than the old, as doubt- 


Street lamps are lit an hour 
the regular time, an hour of lighting is saved. 


less the chickens, cats and other domestic animals have also 
adopted the new day. This is surely an exceedingly simple 
and effective method of reducing one item of municipal expense, 
and we recommend it to those towns which, owning municipal 
plants, each year have the hard problem of making the income 


meet the expenses. 


LOW-PRESSURE STEAM TURBINES. 


Discussions of the problems involved in the construction 
and operation of steam turbines appeal particularly to engi- 
neers, since not only are many of the members of the profession 
engaged in installing these prime movers in new and in re- 
modeled stations, but many—we may say all—are studying the 
subject with more or less care. For this reason a paper entitled 
“Different Applications of Steam Turbines,” presented by Pro- 
fessor A. Rateau, of Paris, at the recent joint meeting of the 
American Society of Mechanical Engineers and the British In- 
stitution of Mechanical Engineers, at Chicago, Ill., is particu- 
larly acceptable, since the author has had many years experi- 
ence in the construction and testing of these machines. 


Use of Low Pressure. 

This paper gives a good deal of information respecting 
that type of turbine which is designated by the author’s name. 
The last section of the paper is devoted to a special application 
of the turbine, which is most interesting. Engineers of electric 
power stations, recognizing fully the economies to be effected 
by securing uniform loads on the station, often go to con- 
But the load 


on an electric station is remarkably uniform in comparison with 


siderable expense to obtain a better load-factor. 


the conditions obtaining in certain other installations, such as 
rolling mills and in mines. The application of a condensing 
plant to such engines is particularly difficult, and they usually 
exhaust freely into the air. Professor Rateau has given special 
attention to the problem of employing this waste steam, and he 
has obtained satisfactory results by means of a low-pressure 
steam turbine, combined with his regenerative accumulator. 
These turbines have been made use of to drive dynamos, pumps 
or fans, and they develop one electric-horse-power for about 
thirty-one pounds of steam per hour, working between fifteen 
pounds admission pressure and a vacuum of twenty-seven inches 
of mercury. From a moderate-sized mine, consuming 13,000 
pounds of steam per hour, it is possible to save under these 
conditions about 350 electric-horse-power. In a steel mill where 
reversible steam rolls are employed, consuming about 45,000 
pounds of steam per hour, by means of accumulators and tur- 
bines an extra output of over 1,100 electric-horse-power may be 
developed. These striking results are due to the ability to realize 
a large ratio of expansion in the steam turbine, even when 
furnished with low-pressure steam, if a good vacuum is main- 
tained. This is impracticable with a reciprocating engine, be- 
cause the latter for such use becomes bulky and cumbersome, 
and its internal losses increase more rapidly than the increase 
in power due to increased expansion. This difficulty is not met 
in a turbine, as the increased expansion is effected easily by in- 
creasing the number of stages during which it takes place, or by 
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But to utilize this 
waste of steam successfully we must be able to drive our second- 


increasing the speed of the turbine wheel. 


ary engine continuously, and since it is the intermittent char- 
acter of the work done by the prime mover that makes it im- 
practicable to apply a condenser directly, there must be between 
the main engine and the secondary engine some form of accumu- 
lator or steam storage apparatus. It is on the satisfactory 
design of such an accumulator that the success of the low-press- 
ure turbine depends. 

The Regenerative Accumulator. 

The earlier type of accumulator designed by Professor 
Rateau consisted of a steel cylinder containing a large number 
of cast-iron trays, piled one upon the other, and each holding 
hot water. “The exhaust from the main engine was discharged 
into this accumulator, and the supply for the turbine drawn 
from the sama point. When the supply of steam to the accumu- 
lator was greater than that drawn from it, the steam pressure 
necessarily increased. This caused the entering steam to be con- 
densed, the water formed being added to that already contained 
in the trays. When the demand on the accumulator was greater 
than the supply, the steam pressure decreased and the water in 
the trays immediately began to evaporate, the heat necessary 
being drawn from the cast-iron trays. The accumulator thus 
responded automatically to the variations in supply and demand. 
The second solution of the problem gave rise to the accumulator 
containing water only, in which a rapid circulation was pro- 
duced by the injection of steam into the body of the liquid 
itself. To enable the turbine to operate when the main engine 
is not running at all, an automatic expander was added to the 
accumulator. This apparatus comes into use when the pressure 
falls below a certain predetermined point, and it admits to the 
turbine live steam, which is passed from the boilers through 
reducing valves. If the demand for live steam extends over 
considerable periods, it may be advisable to add to the low- 
pressure turbine a high-pressure turbine, which would receive 
live steam at boiler pressure during the time that the prime 
mover was not working. 

These results are not merely of theoretical interest, but they 
have been obtained in practical work. The field of application 
for this system would.scem to be fairly large. In some cases 
it may enable the present system of steam driving to be main- 
tained, when otherwise it would appear advisable to replace it 
by an electric motor drawing power from a large central station. 
It is an interesting case of the creation of a new field of appli- 
cation by the invention of a new, or, we would rather say, by 
the development to a practical stage of an old prime mover. 


ELEMENTS AND COMPOUNDS. 

The title of the Faraday lecture delivered in April last 
before the Chemical Society, of London, by Professor W. Ost- 
This seemed to the 
lecturer to be particularly fitting, since not only was Faraday 


wald, was “Elements and Compounds.” 


interested in the notion of transmutation of the elements, but 
Professor Ostwald, who considers himself in a special sense to 
be a pupil of Faraday, has also given this subject much attention. 
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However, the views which he presents here would not have 
been made public at this time had not the hypothesis of the 
disintegration of radium, suggested recently, made the present 
time seem appropriate. In his lecture Ostwald gave due credit 
to Herr Franz Wald, the chief chemist of the Kladno Iron 
Works, in Bohemia, who was the first to give proof that it is 
possible to deduce all the stoichiometrical laws from the prin- 
ciples of chemical dynamics. 

To deduce the laws of definite and multiple proportion, 
heretofore it has been necessary to introduce the atomic hypothe- 
sis. This, according to Ostwald, is unnecessary. To prove it 
he starts from the concept of equilibrium—that is, a state inde- 
For the existence of such a state it is neces- 
sary that temperature and pressure shall remain constant. It 
is a general experimental law that the possibility of such a state 
is dependent on the homogeneity of the system, and the lecturer 


pendent of time. 


limited his considerations to such a system. It is possible, how- 
ever, to have a body in two different states at the same time, 
such as water and water vapor, but this is not a contradiction 
of the previous statement of homogeneity. To meet this con- 
dition, the concept created by Willard Gibbs, known as “phase,” 
is introduced. The water is itself homogeneous, and the vapor 
also since equilibrium can not exist unless this be the condition, 
but there is the possibility that a finite number of different homo- 
geneous bodies can exist together without one disturbing an- 
other, if the temperature and pressure be the same everywhere. 
The specific volume and the specific entropy may, however, 
change from one body to another. A phase is every part of the 
system where these specific properties exhibit the same value. 

Every system consisting only of one phase has two degrees 
of freedom. 
of energy involved in the system are heat and volume energy. 


The assumption is here made that the sole forms 


This law is valid for any pure chemical element, or for any 
mixture, since it is impossible to change it in more than two 
ways—namely, temperature and pressure. The existence of such 
a body in the shape of only one phase is generally limited in 
at least one direction. If the pressure be lowered at 
constant temperature, a liquid or solid will change into 
a gas. If the temperature be lowered at constant press- 
ure, the gas will change into a liquid, and a liquid into a 
solid. If the limit of existence of a phase is passed, a new phase 
is formed, the spheres of existence of the different phases limit- 
ing one another. By granting the coexistence of two phases, 
we lose one degree of freedom, and, at the same time, a new 
variation arises in the ratio between the masses of the two 
phases. The most general case of a change from one phase to 
another is one during which the properties of both are changing 
continually. By evaporating sea-water at constant temperature, 
the density of the residue grows higher, while the pressure and 
therefore the density of the vapor decrease. Evaporation of 
distilled water does not show any such change in the properties 
of the residue and of the vapor. Bodies of the first class are 
called solutions; of the second, hylotropic bodies. Hylotropic 


bodies are not necessarily chemical individuals, but the possi- 


A 


June 18, 1904 


bility of being changed from one phase into another, without 
variation of the properties of the residue and of the new phase, 
is a most characteristic property of a substance or chemical indi- 
vidual. Representing these changes by rectangular coordinates, 
taking as abscissa the part of the first phase converted into the 
second, and as ordinates pressure or temperature, the charac- 
teristic of a hylotropic body is a horizontal straight line. A solu- 
tion gives a continuous line, but it is not horizontal, and gen- 
erally not straight. 

The general process of change in a solution while it is being 
vaporized is, the residue is always less volatile than the original 
solution, and the distillate more volatile. If the reverse were 
true, the process of vaporization at constant temperature would 
be explosive. With a solution there is always a stable equilibri- 
um. With hylotropic bodies there is an indifferent equilibrium, 
because the state is independent of the progress of the transmu- 
tation. If the separation of a solution into a less and more 
volatile part by repeated distillation is continued, two cases may 
happen: the residue may ‘become less and less, and the distillate 
more and more, volatile, and there is no end to the progress. 
This case experimental evidence of a most general character ex- 
cludes. The conclusion is therefore reached that there is a 
limit of volatility on both sides, and that finally the solution is 
separated into the least and the most volatile part, and that 
both parts will not change further by repeated distillation. While 
but two parts have been considered, it is evident that the same 
law will apply to solutions containing more bodies. We thus 
deduce the general law that it is possible in every case to sepa- 
rate solutions into a finite number of hylotropic bodies. 

The boiling points of all solutions formed by two hylotropic 
components yield three types of curve. The curve may rise 
continually, or it may have a maximum boiling point or a 
minimum at some point. The solution corresponding to that 
spot must behave as a hylotropic body, though it is a mixture. 
This is not a contradiction of what has just been said, as the 
following considerations will show. Trace a series of boiling- 
point curves for different pressures and the distinguishing points 
In the first 


instance, where the points lie all on the same vertical, the hylo- 


will lie either on the same vertical or they will not. 


tropic body would be a chemical individual, though not neces- 
sarily an element. This gives the exact definition, that a sub- 
stance or chemical individual is a body which can form hylo- 
tropic phases within a finite range of temperature and pressure. 
Such substances can often be produced from other substances 
by putting them together; but, from the definition, the inference 
may be drawn that there exists a definite ratio between the 
components, independent of temperature and pressure between 
certain limits. This is essentially the law of definite proportions. 

If the limits of temperature and pressure, where the body 
behaves as a hylotropic one, be exceeded, it assumes the proper- 
ties of a solution, and its distinguishing point begins to 
shift. It thus becomes possible to separate the body into its 
components—in other words, to dissociate it. Most substances 
behave in this way, but there are substances which have never 
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been transformed into solutions, or the sphere of existence of 
which covers all accessible etates of temperature and pressure. 
Such substances are called elements. In other words, elements 


are substances which never form other than hylotropic phases. 


Every solution can be separated into a finite number of hylo- 


tropic components, and since a solution is the most general 
case, we may conclude that every body is finally transferable 
into such components. These, again, can be transferred gen- 
erally into a state where they behave like solutions, and can 
be separated further. Finally, the components remain hylo- 
tropic through the whole available ranges of temperature and 
pressure—that is to say, they are elements. 

To deduce the law of combining weights, Professor Ostwald 
proceeds as follows: suppose three elements, A, B and C are 
given, which may form binary combinations AB, BC and AC, 
and besides these, a ternary combination, ABC; there shall be 
but one combination of every kind. To form the combination 
AB, a certain invariable ratio between the weights of A and 
B must be taken, according to the already proved law of constant 
proportions. To combine AB with C, there must also be a cer- 
tain ratio between AB and C. 
as unity, certain numbers can be assigned to the others, describ- 
ing their combining weights relatively to this one. If the com- 
pound ACB is to be formed from AC and B, since the resulting 
compound can not be different from ABC, it must show the 


same ratio between the relative weights of its elements. There- 


Adopting one of the elements 


fore the ratio of the weights of A and C, in forming the com- 
bination AC, can not be other than that expressed by the relative 
combining weights already found in the first way. This is noth- 
ing less than the general stoichiometrical law of combining 
weights, for these considerations can be extended without diffi- 
culty to any number of elements. The law of multiple propor- 
tions follows from the law of combining weights, for no com- 
pounds can be formed except according to their combining 
weights. Then, if there are two different compounds between 
A and B, the one containing more of B can be formed directly 
from A and B, or indirectly by combining, first, A and B to 
form the lower compound, and then combining these with more 
of B. Thus, any multiple of the elements may occur in combina- 
tion, but no other ratio. 

Having thus deduced the general stoichiometrical laws, Pro- 
fessor Ostwald added a few words explaining his idea of the 
nature of atoms. In this he is on the same ground as Faraday, 
although the latter clung to the atomic hypothesis. Faraday held 
to the idea that we know matter onl} by its forces, anu that the 
atoms are only mathematical points, whence the forces emerge 
or where the directions of the several forces intersect. Expressed 
in the language of modern science, this may be put as follows: 
what we call matter is only a complex of energies which we 
find together in the same place. We are still perfectly free if we 
like to suppose either that the energy fills the space homogene- 
ously or in a periodic or grained way. The latter assumption 
would be a substitute for the atomic hvpothesis. The decision 
between these possibilities is a purely experimental question, but 
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there are a great number of facts—and among these the chemical 
facts—which can be completely described by homogeneous or 
non-periodic distribution of energy in space. 
facts which can not be described without the periodic assump- 


tion, tha lecturer did not know of them. 


This, in brief, is the argument of Ostwald, and while he 
may appear at times to be arguing in a circle, a closer study 
seems to show that this is not the case. These ideas have received 
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A Three-Phase Phenomenon. 

At a recent meeting of the Dublin local 
section of the British Institution of Elec- 
trical Engineers, an explanation was sug- 
gested by Mr. W. Tatlow for the fact that 
comparatively large currents, which would 
be attributed to faulty insulation, have 
been observed in wire which connects to 
the ground the star connection of three- 
phase alternators working at the Pidgeon 
House Fort station, in Dublin—an ab- 
stract of this paper is given in the Hlec- 
trician (London), May 27. By applying 
Fourier’s theorem, it was shown that the 
harmonic pressures of three (or multiples 
of three) times the main frequency are 


the same in magnitude and direction in all _ 


three phases at any moment, whereas thé 
fundamental and remaining harmonics 
differ by 120 degrees in phase in each of 
the three phases. It follows from this 
that, in a mesh-connected winding, har- 
monic pressures of three times (or some 
product of three times) the fundamental 
frequency will, if present, add together 
and drive idle currents around the mesh. 
On the other hand, the fundamental and 
remaining harmonics form balanced sets, 
the sum of the three pressures due to any 
of them taken around the mesh being 
zero at any moment. In the case of the 
star winding, the harmonics of the third 
order will tend to drive current into or 
out of the star point equally in all three 
windings at any moment, and therefore 
they will be balanced. Hence harmonics 
of the third order are eliminated by the 
star connection, so far as pressures be- 
tween any pair of the three wires coming 
from the machine are concerned. They 
appear, however, in the pressure wave 
taken between any of the three leads and 
the neutral point if they happen to be 
set up in the windings. Therefore, the 
waves of pressure between lead and lead, 
and between any lead and the neutral 
point, will differ in form. If the star 
point of the three-phase generator is con- 
nected to the earth, and the leads bring- 
ing current from the machine are in the 
form of a three-core lead-sheathed cable, 
the harmonics of the third order will give 
rise to a capacity current going to earth 
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If there are any 
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Ostwald’s attention for a number of years past, and although 
they are addressed particularly to the chemists, they can not 
fail to be of great interest to the physicists, who are themselves 
trying on, as it were, a new theory of matter. The point to be 


noted particularly in the suggestions is that they rest entirely 


ae EPS? tana v ™ 


from the neutral point, and charging the 
cable sheath. It was shown by Mr. Tat- 
low that the mean potential with three 
cores is not zero, but a fluctuating quan- 
tity which will give rise to a capacity 
current, depending upon the capacity be- 
tween the three cores taken together and 
the sheath. The capacity of the Dublin 
cables, connected two in parallel, amounts 
approximately to 1.5 microfarads, and ac- 
cording to Mr. 'Tatlow, the currents in 
the earth wire might be of the order of 
one ampere. He suggests that this de- 
duction could be tested easily by bring- 
ing the coil connected to a telephone near 
to the earth wire, and observing the pitch 
of the note in the telephone. 


New York State Independent Tele- 
phone Association. 

The annual convention of the New 
York State Independent Telephone Asso- 
ciation will be held at Buffalo, N. ¥Y., 
June 23 and 24. A number of addresses 
will be made by prominent telephone men 
and it is expected that a representative 
gathering will be present. 


ee 


Report of the Canadian Commission 
on Electric Smelting. 

Dr. Haanel, the Canadian superintend- 
ent of mines, who, with several other 
commissioners, Was sent to Europe by the 
Dominion government to investigate the 
economic possibilities of electric smelting 
of ores, has made a preliminary report 
to the minister of the interior. An ab- 
stract of this is given in Engineering 
(London), May 27. Dr. Haanel pro- 
nounces the process both economical and 
simple, and recommends its adoption in 
Canada. The most important experi- 
ments witnessed by the commission 
were those at Sivet, France, where nine 
bons of ore were used to demonstrate the 
economic production of pig iron by the 
electric process. ‘The furnaces used for 
these experiments were those used in the 
regular work of the company for turning 
out by the electric process the various 
ferros, such as ferrosilicon, ferrochrome, 
ete. This furnace is of the resistance 
type, consisting of two iron castings of 


“jon” and “electron” 


upon the laws of energy. There is no attempt to show that the 
atom may be broken up into smaller bodies. In fact, the words 


are not even mentioned. 
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square cross-section, forming two shafts. 
communicating with each other at their 
lower ends by means of a carbon block. 
Electric connection is made to these blocks 
by means of copper bars. The carbon elec- 
trodes to which the current is distributed 
pass through two-thirds of the length into 
the shaft. Different classes of pig iron 
were obtained without difliculty, and the 
furnaces worked throughout the experi- 
ment quietly, the gases discharging in 
flickering flames, showing a low pressure. 
The men employed were ordinary laborers 
without special training. The castings 
showed sharp edges, a comparatively 
smooth surface, and were uniform 
throughout. The energy absorbed- per ton 
of pig was found to be 0.226 horse-power- 
year. The approximate cost of produc- 
ing a ton of iron is given in detail, the 
principal items being the cost oi the ore, 
$2.76; coke for reduction, $2.31; elec- 
trical energy at $10 per horse-power-year, 
$2.26. The other items bring the total up - 
to $10.60, exclusive of royalty. Dr. 
Haanel is of the opinion that the electric 
process opens up great possibilities in 
Canada, as the Dominion is rich in iron 
ore. 


Study of the Primary of an Induction 
Coil by Means of Hospitalier’s 
Ondograph. 

An interesting investigation of the be- 
havior of an induction coil has been made 
by MM. André Broca and Turchini, by 
means of a Hospitalier ondograph. Diffi- 
culty was first met in obtaining a suit- 
able interrupter. One of the Villard type, 
consisting of a rod plunged into mercury, 
was tried, but without satisfactory re- 
sults. However, an interrupter consist- 
ing of a mercury turbine has given entire 
satisfaction. The forms of curve obtained 
are shown, but these do not agree with the 
values obtained by computing the time 
constant of the coil. The curve showed 


that the maximum electromotive force did 
not occur when theoretically it should, but 
was retarded about one-two-thousandth of 
a second. ‘Tests on another coil gave 
agreeing results. It was found that the 
difference of potential at the terminals of 
the condensers follows an undulating curve 
which never attains zero, and which has 
nearly exactly the same period as that of 
the difference of potential at the terminals 
of the primary coil.—Bulletin de la So- 
ciété Internationale des Electrictens 
(Parts), April. : 
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TIN SCRAP RECOVERY PROCESSES. 
BY JOHN B. C. KERSHAW. 


The electrolytic treatment of tin scrap 
and of tin slags has become in recent years 
a well established and progressive minor 
electrometallurgical industry. According 
to recently published reports, Germany 
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possesses eight factories operating such 
processes, and treats 30,000 tons of tin 
scrap annually in this way. 

Since the average amount of tin in this 
hitherto wasted material is only about 
3.5 per cent, the 30,000 tons of scrap are 
reduced to under 1,000 tons of tin when 
the recovery is completed. But the iron 
remaining after the tin has been stripped 
from the cuttings and scrap is in some 
eases sold for resmelting, and the total 
value of the annual production of this 
industry in Germany is, therefore, well 
over $600,000. Electrolytic recovery 
works for treating tin scrap have also 
been erected in Austria, in England and 
in America, and the industry is therefore 
worthy of the attention of readers of this 
paper. In the following article details 
will ‘be given of all the processes which 
have attained industrial trial; followed 
by some remarks upon operating cost, 
and upon the future of the industry. 

THE CLAUS PROCESS. 

This process is protected by British pat- 
ent No. 297 of 1895, and a company was 
floated in London in August, 1896, to 
operate the Claus process upon a com- 
mercial scale. As described in the patent 
specification, the tin scrap was employed 
as anode material, in a bath containing 
sulpho-stannate of sodium as electrolyte, 
of Sp. Gr. 1.070, and heated to about 
ninety degrees centigrade. A current den- 
sity of ten amperes per square foot was 
recommended ; the cathode material was 
not specified. Should the deposited tin 
contain antimony or arsenic, these im- 
purities were to be removed by a second 
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electrolytic treatment, in which the tin 
first deposited was employed as anode, in 
a bath composed of dilute hydrochloric 
acid, containing hyposulphite of soda. 
Under such conditions of electrolysis, the 
antimony and arsenic were said to be pre- 
cipitated aa sulphides, and only the tin 
was deposited in the metallic state at the 
cathode. 

As already stated, the Claus process was 
operated industrially in London about 
1898, but nothing has been heard of the 
process for several years; and the writer 
believes that the works were closed owing 
to lack of financial success. 

THE GARCIA PROCESS. 

This process is protected by British pat- 
ent No. 18,726 of 1890, and was operated 
in London about 1891. A pure solution 
of ferric chloride was employed for dis- 
solving the tin, this operation being car- 
ried out without the aid of the electric 
current. Several methods were given by 
the inventor for preparing this solution 
of ferric chloride from the residues left 
after dissolving the tin; and stress was 
laid (wisely) upon the great importance 
of obta‘aing a pure product, in order to 
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The solution of ferric and stannic 
chloride obtained in this way was then 
filtered, carbolic acid and sulphuric acid 
were added in proportions definitely stated 
in the patent specification; and elec- 
trolytic deposition of the tin was then car- 
ried out, with anodes of carbon and cath- 
odes of lead. The deposited tin was washed 
with water, and finally with petroleum, be- 
fore casting into ingots. The Garcia proc- 
ess was operated in London about 1891, 
but was not a success; probably the cost 
of the carbolic and sulphuric acid added 
to the electrolyte being the cause of fi- 
nancial loss. 

THE GELSTHARPE PROCESS. 

This process is protected by patent No. 
2,282 of 1901, and has been operated upon 
a commercial scale in Manchester. The 
cuttings, packed in wooden crates each 
holding fifty-six ‘pounds, were employed 
as anodes, in a bath containing a 1.25 
per cent solution of hydrochloric acid, with 
a amall amount of sulphuric acid as elec- 
trolyte. Tinned sheet was used as cath- 
ode material, afid the deposited tin, after 
washing, was melted in a furnace of spe- 
cial design. 


Fic. 2.—THE GENERATING MACHINERY AT THE GOLDSCHMIDT TIN-RECOVERY WORKS, 
Essen, GERMANY. 


mainta:n the solutions intended for elec- 
trolysis in a suitable condition for produc- 
ing good deposits of tin. The cuttings 
were contained in crates holding 250 kilo- 
grammes each; and solution of the tin 
was obtained by immersion of the scrap 
in the hot ferric chloride solution; three 


.minutes being said to be adequate for this 


operation. 


The iron remaining after removal of 
the tin was worked up into crystalline 
ferrous sulphate. Fig. 1 is a sectional 
plan of the Gelstharpe vat, containing two 
anode crates (n’) and four cathodes (2). 
This process was operated at Manchester 
during 1901 with a small plant, and sixty 
tons of cuttings and scrap were paseed 
through the recovery operation. A direct- 
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current dynamo, producing 1,500 amperes 
at five volts, was employed for current 
generation, and four stripping tanks, 
worked in parallel, formed the depositing 
plant. 

The writer is unable to say whether this 
process has undergone industrial develop- 
ment; but it will be apparent from the 
figures given in the concluding section of 
this article, that none of the processes 
using acid or a mixture of acids as elec- 
trolyte, and producing ferrous sulphate or 
chloride as a by-product, can hope for per- 
manent success. 

THE GOLDSCHMIDT PROCFSS. 

This process has been operated in Ger- 
many for some years at the old-established 
chemical works of Th. Goldschmidt, at 
Kssen, on the Ruhr. No details of the 
process (which has not been patented in 
Iingland or America), as worked at Essen, 
are available for publication. The writer 
believes it to be, however, an alkaline proc- 
ess; sodium hydrate being used as elec- 
trolyte, and the tin scrap, contained in 
iron ‘baskets, being made* anode in this 
solution in the usual manner. 

The tin-recovery works at Essen have 
been very successful—the plant has been 
more than once enlarged ; and the present 
capacity is reported to be fifty tons of 
scrap per day, equal to 15,000 tons per 
year of 300 working days. Figs. 2 and 
3 are from photographs of the Gold- 
schmidt Tin-Recovery Works, at Essen, 
and show the generating machinery and 
the storeyard for the tin scrap as it is 
received into the works. 

THE LEAVER PROCESS. 

This process is undergoing develop- 
ment at Swansea, in South Wales; a com- 
pany named the British Electric Sepa- 
rating Company having recently been reg- 
istered for this purpose in London. No 
details of the process are available for 
publication ; British patent No. 11,312 of 
1901, in the name of H. A. Leaver, being 
for a non-electrolytic process of recovery. 
The latest information received by the 
writer is to the effect that the company 
is undergoing reconstruction, and that the 
capital is to be increased to $150,000. 

THE SMITH & GUTENSOHN PROCESS. 

This process is protected by German 
patent No. 12,883, and has been operated 
in Milan, Italy, and in London. The 
scrap was packed in wooden trellis work 
baskets, and was immersed in an elec- 
trolyte, composed of dilute sulphuric acid 
(one in ten) and tin sulphate. The scrap 
was made the anode, and tinned copper 
sheets were used as cathodes, the distance 
separating anode and cathode being four 
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of 1.9 
volts was required, with a current density 
of nine amperes. The iron dissolved in 
this electrolyte as well as the tin, and after 
seven weeks’ use it became fully satu- 
rated with ferrous sulphate. As already 
stated, this process received industrial trial 
in London and in Milan, but in neither 
case was permanent success attained. The 
failure in Italy, between 1885 and 1890, 
was attributed by Dr. Smith to bad man- 
agement and to lack of capital; and as 
the tin scrap was said to cost practically 
nothing in that city, this surmise may 
have been correct. In London, where the 
process was tried in 1890, the failure was 
reported by the same authority to have 
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works of the locality. No details of these 
two processes are, however, available for 
publication. in 1901 the Electrolytic 
Tin-Recovery Syndicate was registered in 
London, with a capital of $50,000. The 
process which this syndicate was to pur- 
chase and work was said to have been 
patented and tried with success upon a 
commercial scale. A plant capable of 
dealing with fifty tons of tin scrap per 
month was to be erected. No further de- 
tails of this company or process have been 
published however; and it is not known 
in whose name the latter has ‘been pat- 
ented. 

Several new electrolytic tin-recovery 
works have also been erected recently in 
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heen due to the high cost of the scrap, as 
delivered in the works. 
OTHER PROCESSES. 

A number of works and small plants 
have operated electrolytic processes for re- 
covery of tin, from tin scrap and cuttings, 
which do not appear to have been pat- 
ented. A French plant was reported to 
be using a sulphuric acid process some 
years ago; both the tin and iron being 
dissolved, and the tin electrodeposited, 
while the iron was recovered as ferrous 
sulphate. A plant using eight horse-power 
was erected for this trial; but it is un- 
likely that it attained any commercial suc- 
cess. At the electrometallurgical works 
of Nikolajev, at Nijni-Novgorod, in Rus- 
sia, and at Crefeld, in Germany, elec- 
trolytic processes are reported to be in 
use, in which tin scrap is employed as 
raw material. At the latter place, tin 
chloride is produced for use in the silk 


Germany and Austria, and it is believed 
that all of these are employing the alka- 
line process of recovery, first patented by 
Beatson, in British patents No. 11,067 of 
1885, and No. 12,200 of 1890. 

In these patents, Beatson described a 
process for recovering tin from tin scrap, 
in which hot caustic soda solution of 
1.210 Sp. Gr. was employed as electrolyte, 
and the scrap and cuttings were used as 
anodes in flat boxes having wire gauze 
sides. Fig. 4 is a section elevation of 
Beatson’s vat, containing four anode boxes 
(c. c. c. c.) and four cathodes of thin iron 
plate (d. d. d. d.). In order to refine the 
tin obtained as a powdery deposit on these 
plates, Beatson pressed it into flat cakes, 
and employed these as anodes (t. i.) in a 
second depositing vat, shown in Fig. 5. 
A strong solution of stannous chloride or 
sulphate was employed as electrolyte in 
this case, and a revolving cathode of iron 
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or tin was used to receive the deposit, a 
pressure roller being employed to obtain 
this deposit in a more dense and solid 
state. The tin obtained in this way was 
finally melted and cast into ingots. This 
process has undergone certain modifica- 
tions at the hands of those who are now 
employing it; but in its essentials it is 
practically that patented by Beatson over 
nineteen years ago. As worked in Austria 
at the present time, a solution containing 
from ten to twenty per cent of caustic 
soda is employed as electrolyte at a tem- 
perature of between sixty and seventy de- 
grees centigrade; and a current of 800 
amperes at eight volts is said to suffice 
for the treatment of from ten to twelve 
and one-half tons of scrap per week. An 
electromotive force of 1.5 volts is required, 
with scrap containing seven per cent of 
tin at the temperature of between sixty 
and seventy degrees centigrade. This elec- 
trolyte only dissolves the tin, the iron is 
left practically unattacked, and in a con- 
dition suitable for smelting operations. 
The Bremer-Metallwerke, at Hemelingen, 
in Germany, and the Chem. Fabrik Elek- 
tron, of Pfaffstatten, and the Chem. Fab- 
rik Schefftel, of Floridsdorf, in Austria, 
are employing this process for stripping 
tin from tin scrap; while in England, the 
firm of Batchelor & Company, of Bir- 
mingham, and two other firms, are carry- 
ing on similar works. No details of the 
processes used in the latter are, however, 
available for publication. 

An electrolytic process, in which tin slag 
is employed as raw material in place of 
tin scrap, is operated at Tostedt, in Ger- 
many, by the firm of Robertson & Bense. 
This process is described in British pat- 
ent No. 14,325 of 1897, granted to E. 
Bohne, and depends upon treatment of the 
granulated slag with dilute sulphuric acid, 
and upon recovery of the dissolved tin 
from this solution by electrolytic deposi- 
tion. The silicious slag residues which 
still contain tin are used to form the 
hearths of the smelting furnaces; and this 
tin thus enters the process again at an- 
other stage. 

OPERATING COSTS. 

The cost of the electrical energy re- 
quired to deposit tin from the sodium 
stannate solution obtained, when tin scrap 
is employed as anode in a bath of sodium 
hydrate, is comparatively of little account, 
when one bears in mind the value of the 
recovered tin. Thus a current of ten am- 
peres at one and one-half volts will 
deposit 11.12 grammes of tin per hour, 
from a sodium stannate solution of seven- 
ty degrees centigrade with tin anodes. One 
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kilowatt-hour will therefore yield 733 
grammes of tin at the cathode. 

Taking an average energy efficiency for 
the alkaline recovery process of sixty per 
cent, we find that one kilowatt-hour will 
yield 440 grammes of tin, or that 2,500 
kilowatt-hours will be required to yield 
1,000 kilogrammes (one metric ton) of 
pure tin. Assuming the cost of power to 
be one penny per kilowatt-hour, the cost 
of electrical energy per ton of recovered 
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tin is found to be only £10 8s., or less 
than nine per cent of the present market 
value of the metal. 

The sodium hydrate employed as elec- 
trolyte can ‘be used for a lengthened period 
before the accumulation of impurities in 
it necessitates its renewal; and therefore 
the actual running costs of the alkaline 
electrolytic tin-recovery process are re- 
markably low. The difficulties of the proc- 
ess arise chiefly in connection with the 
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working up of the deposited tin. This de- 
posit is spongy in character, and is there- 
fore troublesome to deal with in the after- 
smelting operations necessary in order to 
obtain the tin in ingot form. No details 
have been allowed to leak out concerning 
the methods used, but it would seem prob- 
able that the spongy tin is first subjected 
to mechanical pressure, and is then melted 
in the presence of some inert gas, or in a 
vacuum. Some loss of tin in the form 
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of oxide or dross is likely to occur in 
the process. However, even when allow- 
ing ten per cent for the losses incurred 
while obtaining the deposited tin in ingot 
form, the alkaline electrolytic tin-recovery 
processes ought still to yield a handsome 
profit when the cuttings and scrap are 
obtained at a reasonable cost for collec- 
tion and carriage, and when a market can 
be found in the locality of the works for 
the remaining iron. The acid tin-recovery 
processes are less favorable as regards run- 
ning costs, for the acid is not renewed as 
in the case of caustic soda, but is used up 
in dissolving the iron, and the saturated 
solution of ferrous sulphate or chloride 
ultimately obtained is not likely to prove 
a very valuable by-product. Since tin scrap 
contains on the average only 3.5 per cent 
tin and 96.5 per cent iron, much more 
ferrous sulphate is produced by the acid 
process than metallic tin. Assuming that 
only fifty per cent of the iron is dissolved 
by the acid for each ton of metallic tin 
recovered, at least twenty-nine tons of 
scrap will be worked up, and seventy tons 
of crystalline ferrous sulphate will be 
produced. 

The market for ferrous salts is how- 
ever limited, and this fact explains the 
failure of many of the acid tin-recovery 
processes which have received industrial 
trial. 

THE FUTURE OF THE INDUSTRY. 

The alkaline electrolytic process for re- 
covery of tin from tin scrap and cuttings 
is one which is likely to expand into an 
industry of considerable importance. In 
most large cities the collection and sort- 
ing of the refuse and garbage will, in time, 
be carried on under municipal control ; 
and as the use of tin cans for foods is now 
so general, the amount of tin that could 
be obtained annually from the rubbish 
and garbage of our modern cities is much 
larger than is yet realized. The present 
methods of collection and despatch of this 
tin scrap to the German and other foreign 
recovery works are, however, costly. It 
seems probable that the line of future de- 
velopment will be in the direction of tin 
scrap recovery plants, worked as an ad- 
junct of all large electric supply stations. 
These plants would help to provide the 
electrical engineer with a day load for his 
plant; and would only require a chemist 
and a few laborers for their operation and 
control. Since the plant would draw only 
upon the local supply of tin scrap and 
cuttings, the charge for collection and 
cartage would be low; and a tin scrap re- 
covery plant working under such condi- 
tions would be more likely to yield a profit 
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than under the present arrangements in 
this industry. 

As regards the demand for raw ma- 
terial and price, there ‘s reported to be a 
steady export of tin scrap from the At- 
lantic coast to Antwerp for supply of 
the German works; and Messrs. Batche- 
lor & Company, of Birmingham, also re- 
port that there is considerable difficulty 
in obtaining supplies of cuttings and scrap 
at present, owing to the competition of 
the foreign buyers. In 1898, the average 
value of the ecrap in New York was 
reported to be $5 per ton; while in Liver- 
pool the writer has been recently informed 
by the city engineer that only 2s. 6d. per 
ton is obtained for the scrap at the mu- 
nicipal depot. 

A recovery works, situated in France, 
was reported to have been abandoned in 
1899, owing to the difficulty of obtaining 
regular supplies of the raw material, and 
two of the German works are also reported 
to have failed from a similar cause. The 
cost of freight must add greatly to the 
cost of scrap used in the German and 
Austrian works, and it is therefore in the 
highest degree unlikely that the industry 
will remain as, at present, practically a 
German industry ; and that America, Eng- 
land, France and Switzerland will con- 
tinue to send scrap and cuttings to Ger- 
many for recovery of the tin they contain. 
The chemista and electrical engineers of 
this country might, therefore, with ad- 
vantage, give their attention to the possi- 
bilities of the industry. 
< 

Abyssinian Telephones. 

The Washington (D. C.) Post pub- 
lished recently an interview with an Am- 
erican engineer who has been employed 
in erecting telephones in Abyssinia. He 
states that there are, at the present time, 
nearly 800 miles of telephone wires already 
erected, and about a thousand miles in 
course of construction. The work is be- 
ing done for the Abyssinian government, 
and the contractor has had almost every 
imaginable trouble to contend with. Tre- 
mendous rainfalls were the first source 
of damage, washing out many miles of 
pole line. Scarcely had this damage been 
made good when the poles again began to 
fall. This time the cause was termites, or 
white ants. The destruction was stopped 
by erecting iron poles, but the latter 
proved very attractive to the natives, who 
tore them out and converted them into 
tools. To put a stop to this, messengers 
were sent throughout the country, pro- 
claiming that extreme punishment await- 
ed any who touched the telephone lines. 

The principal trouble encountered now 
are elephants, who use the telephone poles 
as scratching posts, thus knocking them 
down, and monkeys, who find the wires 
delightful swings. The rapid growth of 
the jungle also gives some trouble and 
makes it necessary to keep a party of men 
constantly employed cutting away the 
voung growth. 
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Electrical Notes from India. 

The Mysore state government has sanc- 
tioned the proposal to supply electric 
light and power to the city of Bangalore 
from the generating station of the Cau- 
very power scheme, located at Sivasa- 
mudram. However, the proposal must yet 
be approved by the government of India, 
though it is highly improbable that any 
obstruction to the passage of the same 
will be forthcoming. 

A separate transmission line will be 
constructed between Sivasamudram and 
Bangalore, running parallel with the ex- 
isting line to the Kolar gold fields, as 
far as the first section-house, located at 
Kankauhalli. The length of the proposed 
line to Bangalore is some sixty miles, and 


will be operated at a pressure of 35,000. 


volts, which is the same as that employed 
on the ninety-two-mile transmission line to 
the gold fields. 

Distribution for light and power within 
the city limits will be effected by two or 
more substations, to which current will 
be transmitted at 2,300 volts from a 
central step-down transformer station. 
The steel tower system of street lighting 
will be used in those parts of the city 
which are free of high buildings, thick 
growths of trees and other like obstruc- 
tions. 

It is not improbable that the city of 
Mysore, which is the thriving capital of 
Mysore state, may also be supplied with 
a system of light and power from the 
Cauvery Falls power station. The city 
of Mysore has a population of about 
80,000. The distance from Sivasamu- 
dram to Mysore is some forty miles. The 
accompanying sketch shows roughly the 
existing transmission line to the Kolar 
gold fields, and the proposed and prob- 
able future lines to the cities of Banga- 
lore and Mysore respectively. 

Much annoyance and inconvenience have 
been caused recently by natives who have 
conceived the idea of stealing several 
spans of copper wire from the telephone 
lines, which established communication 
between Bangalore, Sivasamudram, Kolar 
gold fields and intervening stations on 
the transmission line. The natives have a 
great liking for copper, since it forms 
a part of their wearing apparel, as jewelry 
for the ears, nose, toes and arms. The 
police have repeatedly failed to capture 
the guilty parties; so the ever useful elec- 
trical remedy is now being employed. 
From 6.30 P. M until 6 A. M. a pressure 
of about 1,000 volts is employed on the 
line, all telephones being disconnected 
therefrom. If telephone communication 
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is desired at any point on the line, the 
operator on duty at the generating sta- 
tion is made aware of the fact by means of 
a signal lamp, which becomes extinguished 
by the blowing of a fuse at the latter 
place. The person desiring to talk, sig- 
nals the operator at the generating sta- 
tion by short-circuiting the telephone line, 
thus blowing the fuse and extinguishing 
the signal lamp. The operator then dis- 
connects the high voltage from the tele- 
phone line for the time being. This may 
seem to be rather a drastic remedy to 
employ, but it offers the only means of 
effecting a cure for all time. 

A 1,000-horse-power, steam-electric 
power plant is being constructed on the 
Kolar gold fields in addition to the ulti- 
mate 6,000 horse-power available from the 
plant of the Cauvery Falls power scheme. 
This plant is to furnish power for oper- 
ating hoists and the entire lighting sys- 
tem on the gold fields. The units to be 
employed are direct current, direct-con- 
nected for lighting with motor-generator 
sets for supplying alternating current to 
the induction motor-driven hoists. Speed 
variation for the hoists is obtained by 
rheostatic control of the rotor resistance. 
The territory to be lighted is from five 
to six miles long by about one mile wide. 

The fact that an auxiliary steam-driven 
electric plant is being installed in a place 
where coal costs from five to eight dollars 
per ton, speaks volumes in favor of the 
employment of electricity in mines where- 
ever it is at all practicable to do so. 

A project which has been given some 
consideration and which is quite feasible, 
is the electrification of the Kolar gold 
fields railway. This is a branch road, 
some seven or eight miles in length, tra- 
versing almost the entire length of the 
gold fields and forming a junction with 
the Madras railway at Bowringpet. This 
small branch road, in addition to handling 
the large quantities of freight and sup- 
plies for the gold fielde, has quite an ex- 
tensive passenger traffic. Undoubtedly the 
service could be improved in every way by 
converting it into an electric road. The 
necessary power is obtainable at a rate 
which should make it economical to do so. 

Though Mysore state has taken the 
initiative step in the advancement of elec- 
trical engineering projects in India, 
minor installations are being proposed or 
are already under way in some of the other 
provinces. 

It is proposed to install an electric power 
and lighting plant near Srinagar, Kash- 
mir, in the northern part of India. A 
fall of some 200 feet is obtainable from 
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the Sind river, from which the water 
supply is ample at all times of the year 
except for a very short period during the 
winter months when only about 300 horse- 
power is available. Power is to be trans- 
mitted at a pressure of 10,000 volts from 
the generating station, near Ganderbal, to 
the city of Srinagar, a distance of twelve 
miles. The voltage is to be reduced to 
about 2,000 at a central step-down trans- 
former station, located outside Srinagar. 
From this station, power will be trans- 
mitted to four or more substations, lo- 
cated in different parts of the city, at 
which points the voltage will be reduced 
to meet the requirements. Seven hun- 
dred horse-power will be delivered in 
Srinagar, but the plant will be arranged 
for a future supply of 1,000 horse-power. 
The cost of the scheme is estimated at 
about $200,000. 


N 
E a E 
S 
n' 
is 
Hh Tom, pa 
MYSORE ~~~ _ 


t 
N 
T 


al 


Sivasamudram 
(Cauvery Fa 113) 


ELECTRICAL REVIEW 


MANILA’S TELEPHONE SERVICE AND 
CONDITIONS. 


BY ARTHUR STANLEY RIGGS. 


There is an ancient Spanish proverb, 
seldom heard in Manila but much ob- 
served, which says: “Poca barba, poca 
sober,” or, “Little beard, little wisdom.” 
Unkind and self-centred Americans, en- 
gineers among them, have declared the old 
fraile (priest who belongs to one of the 
religious orders) who wrote the saw was 
thinking of the Filipino and his habits. 

The capital city of the archipelago is 
the only one whose service has come into 
general condemnation and, in fact, it 1s 
the only one in which there is any public 
system, except the government’s military 
(Signal Corps, U. S. A.) lines. Equip- 
ped with exceedingly ancient Ericsson or 
Spanish apparatus, with a makeshift 
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Another project outside Mysore state, 
which has been given some consideration, 
is the electrification of the Nilgiri railway, 
located in southern Ind:a. This is a 
branch road some thirty miles long hav- 
ing for its terminus the hill station, Ootac- 
amund. The road has an approximate 
grade of four per cent and it is thought 
that sufficient water power is available 
for its successful operation by electricity. 
The successful solution of the problem, 
of course, entirely depends upon the latter 
condition. 

Thus it will be seen that an unusual in- 
terest is being taken in electrical projects 
in India, and the latter is already plav- 
ing no small part in the development of 
the resources of the country. 

A. C. H. 


Nivasamudram, India, May 4. 
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The St. Louis Star, a daily evening 
paper, is receiving a wireless news system 
from the World’s Fair, utilizing the De 
Forest apparatus which has been set up 
on the grounds. 


switchboard having none of the facilities 
of a modern exchange, the “red tele- 
fonica”? or “telephone network,” as it is 
called, is usually in difficulties of some 
kind, and is operated by native and 
nestizo (half4breed Spanish-Filipino) 
operators. Working under a practically 
exclusive franchise from the Spanish gov- 
ernment (which we are bound to respect), 
the company may retain its rights and 
privileges eight years longer, “provided a 
satisfactory and proper service be main- 
tained during such time.” But right 


there the people say they want a new serv-' 


ice. 

The service, as a matter of fact, is so 
had that the following incident will illus- 
trate it more aptly than any mere super- 
lative. A well-known promoter and for- 
mer United States consul was trying one 
day to call up a certain newspaper in the 
walled city from his office over the river 
in Binondo, the Chinese quarter. He rang 
steadily, and three friends dropped in, one 
by one, chaffing him about “central.” 
After about ten minutes he requested one 
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of the gentlemen to keep up a ateady 
ringing, and said he would drive over to 
the “red.” l 


The friend took the receiver and began 
ringing, and Mr. J jumped into his 
carromata and dashed over to the walled 
city. In læs than ten minutes his voice 
came over the wire, fairly sizzling, yet 
triumphant. 

“Hello! that vou F ? This is J 
Yes, the ‘red’; what do vou suppose I 
found this black d l] doing? He was 
lying back in his chair, reading a paper 
and smoking, had his feet on the table 
of the board. One bare toe was keeping 
the drop of my line up, and he used the 
other foot to snap up the other drops as 
fast as they fell.” . 

“Huh! What’s that? Yes, I certainly 
did. I fixed that ‘gugw’ all right, but I 
can’t reach the others.” 

At night, as the writer knows by sad 
experience, the operator frequently 
grounds or cuts out a line that is at all 
apt to keep him busy. Between nine and 
midnight the wires of the Cablenews and 
American, Manila’s two large dailies, are 
frequently cut out for hours at a time, 
so that not only is it impossible to get 
central, but impossible to make a sound 
with the ringer in the office. Judge H. C. 
Ide, commissioner of finance and justice 
in the Philippines, told the writer one 
day that aside from the bad service al- 
ready detailed, his telephone had the bad 
habit of going off by itself at all hours of 
night or day, so that about one-fourth of 
the calls in his house were mere false 
alarms. For that reason, he said, he had 
ordered the company to take its disturber 
away, but, with the listlessness of most 
such concerns in the tropics, they had not 
done so up toa very recent date. 

Several attempts have ‘been made to 
get an American company with good ap- 
paratus and operators to enter the field. ‘ 
The cost of installation is very high. 
American or good Spanish operators 
would have to be paid large wages merely 
to enable them to live and work, and 
the government has not made concessions 
of the sort that would enable a reputable 
company to do a legitimate business. Be- 
sides all this, at least two-thirds of 
Manila’s white population believe another 
uprising is coming, and may be here with- 
in a year or two. Conditions are too com- 
plex to be detailed here, but it is safe 
and conservative to say that never before 
have the natives been so sullen and ugly, 
and that if they get a leader who can 
command them there will be trouble which 
could result only in the damage or de- 
struction of all property, like telephones 
and telegraphs. The time is not yet ripe 
for the introduction of really American 
conveniences involving heavy expenditures 
and engineering difficulties, so for the 
present, at least, the white man who sick- 
ens under the fierce glare of the watery 
sun in that mucilaginous climate must 
go on making the best of the evils and 
inconvenience he finds all about him, wait- 
ing hopefully for what may come—per- 
haps when he has left. 
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DIRECT-CURRENT SYSTEMS OF ELEC- 
TRIC DRIVE.’ 


BY W: A. DIOK, 


The pertinent question regarding shop 
drive at the present time is not whether 
an electric system should be installed— 
no one now thinks of equipping a manu- 
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stant-speed motor driving these necessi- 
tates some form of mechanical speed- 
changing device, such as cone pulleys, 
gears, Reeves pulleys and the like, for 
getting the different speeds. A vast 
amount of ingenuity and inventive skill 
has been employed in developing these 
mechanical devices and several are now 
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Fie. 1.—VARIABLE VOLTAGE BY ARMATURE RESISTANCE. 


facturing plant of any size without such 
a drive—but what particular system 
should be used? No one system—direct- 
current or alternating-current, constant- 
speed or variable-speed—is of universal 
application. And as the product from 
each plant varies, involving different proc- 
esses and tools, so to a certain extent 
must the method of drive vary. ‘The ob- 
ject of the present paper is to describe 
the various direct-current systems, explain 
their characteristics, and indicate their 
advantages and disadvantages. 
CONSTANT-SPEED SYSTEM. 

The older installations are almost en- 
tirely constant speed and usually are of 
the so-called group-drive, each motor 
driving a section of shafting to which a 
number of tools are connected by belts. 
This method is yet common and in some 
eases the most desirable. Exceptions to 
this method occur in the case of very 
large tools where a motor would be used 
for each tool, still, however, driving them 
from a counter-shaft. It can readily be 
seen that it is only a step from this to 
putting the motor on the tool itself. We 
then have individual motor drive, and the 
tendency has been to extend this arrange- 
ment even to many of the smaller tools. 
For a large percentage of the motor drive 
usually required, a constant motor speed 
only is necessary. This application is com- 
paratively simple and needs no discussion. 

The methods in common use of joining 
motors to the driven parts are by belts, 
gears or direct connections. There are 
always, however, a large number of tools 
that require a variable speed. A con- 
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on the market which are fairly satisfac- 
tory. One drawback to all, however, is 
the time required to make the speed 
changes. It is seldom possible to place 
these devices near the point where the 
work is being done, and in some of them 
the machines must be stopped to make 
a speed change. [Experience has shown 
that these reasons prevent changes being 
made to the extent they should be made to 
get a maximum amount of work, and the 
result is a less output from the shop or 


factory. 
VARIABLE-SPEED SYSTEMS. 


The desirability of getting a variation 
in speed from the motor itself and doing 
away with these mechanical devices obvi- 
ously presents itself and has resulted in 
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There are in general two classes of 
service requiring variable-speed motors. 
In the first and probably largest class the 
output of the motor remains practically 
constant over the entire range of speed, 
t. e., the torque varies inversely with the 
speed. In the second class the output of 
the motor varies with the speed. In some 
cases it varies directly with the speed, i. e., 
the torque remains constant; in other 
cases the output increases faster than ithe 
speed. 

As the speed of a motor is almost di- 
rectly proportional. to the impressed elec- 
tromotive force, it follows that a variation 
in speed can be obtained by varying the 
electromotive force. This method was the 
first adopted and it is still in use. Shunt 
field control obtained by varying the mag- 
netic field strength by resistance in the 
shunt field windings is also largely em- 
ployed. The number of voltages actually 
employed has been gradually decreased 
until at the present time the commercial 
systems in general use employ from two 
to six, all combined with more or less 
shunt field control. There are also one 
or two systems using a single voltage. 

teference is made in what follows to 
“balanced” and “unbalanced” systems or 
circuits. A word as to the meaning. of 
these terms may not here be out of place. 
A balanced system may be defined as one 
having similar electrical conditions on the 
separate circuits. In an unbalanced one 
the electrical conditions are not the same. 


Any unbalance in the systems referred 


to will be represented in amount by the 
current flowing in the neutral or inter- 
mediate wires. 


Variable Voltage by Armature Resist- 
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Fic. 2.—VARIABLE VOLTAGE FROM A MOTOR-GENERATOR. 


the development of a number of variable- 
speed motor systems. One advantage of 
getting the speed variations from the mo- 
itor, instead of by mechanical devices, is 
that the machinist controls the speed with- 
out leaving his position, and this facility 
with which speed changes are made re- 
sults in a largely increased output. 


ance—T'his is the earliest system and is 
still in use to-day for certain kinds of 
work. The voltage at the terminals of 
the motor is varied by connecting more 
or less of an ohmic resistance in the 
armature circuit, as shown in Fig. 1. 
This method is in universal use on cranes 
and street cars, and has a somewhat 
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limited application with printing-presses, 
fans, pumps and blowers. It is particu- 


larly well adapted for intermittent service 
with series motors; it permits the smallest 
possible motor to be used and it is there- 
fore the cheapest. Its disadvantages where 
constant speed is required with varying 
It is also a very 


load, is poor regulation. 
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ent voltages obtained from a generator, 
it employs six, usually varying in arith- 
metical ratio from a minimum of forty 
up to the usual line voltage of 240. (Fig. 
3.) These voltages can be obtained from 
any two-wire system by means of what is 
commonly known as a motor-generator or 
balancer set. ‘This consists ordinarily of 
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Fic. 3.—MULTI-VOLTAGE SYSTEM. 


inefficient method, as all the energy taken 
up by the series resistance is lost. 

Variable Voltage from a Motor-Gener- 
ator Set—To avoid the losses incurred in 
using armature resistance, a system has 
been developed consisting in the use of a 
generator with each motor, this generator 
being so designed that its voltage may be 
varied over wide limits, tnus supplying 
a variable voltage to the motor terminals, 
which are wired direct to the generator. 
It is shown in Fig. 2. Although this 
system is ideal in many ways and is 
capable of very wide application, its actu- 
al use is very limited. Lt is particularly 
suited to work where constant torque is 
required of the motor, where the same 
size of motor frame can be used as with 
the “armature resistance” method. In 
case, however, constant output over the 
entire range of speed is necessary, a larger 
frame is demanded with larger commuta- 
tor and brush capacity. The motor must 
be large enough to give the required out- 
put at the minimum speed and the com- 
mutator of sufficient size for the largest 
current. 

This system gives a wide speed range 
and perfect control with any desired num- 
ber of speed notches. The main disad- 
vantage of its use lies in the cost of in- 
stallation, which is excessive, as three ma- 
chines are required for each motor ap- 
plication. To this fact almost entirely 
is due its very limited application. 

Multi-Voltage System—'The so-called 
multi-voltage, or four-wire, system, is an 
attempt at an approximation to the above 
system. It is capable of general applica- 
tion. Instead of a large number of differ- 


three machines coupled together and con- 
nected in series across the line. Two 
extra wires are brought out between the 
machines which are wound for the differ- 
ent voltages desired. By combination of 
the voltages obtained from these machines, 
six are available for use with the motor. 
It is much cheaper to install than the 
motor-generator system, as a single bal- 
ancer set can be made to do for any num- 
ber of motors. Its undesirability lies in 
the cost of the balancer set, which is high 
owing to the special characteristics of the 
machine; and the cost of wire, which is 
high, owing to the fact that four wires 
must be put in throughout the entire in- 
stallation. These wires must be of com- 
paratively large size. All the auxiliary 
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involves in its latest developments the use 
of a small amount of shunt field control 
sufficient to obtain speeds intermediate 
between those obtained on the line volt- 
ages. 

Unbalanced Three-Wire System—The 
next step in the evolution of variable- 
speed systems consists in the use of a 
three-wire unbalanced system from which 
three voltages are obtained. (Fig. 4.) It 
is much simpler than the multi-voltage 
system, involves only two machines for 
the balancer set, and the installation of 
but three wires with a correspondingly 
smaller amount of auxiliary apparatus. 
The middle wire must be comparatively 
large. Speeds intermediate between those 
obtained on the line voltages are secured 
by shunt field control. 

This system has so far had a very limit- 
ed application. It gives slightly better 
regulation than the multi-voltage system 
and is cheaper to install. On the other 
hand, one or both of the balancer ma- 
chines must be special. 

Balanced 'Three-Wire System—This is 
a three-wire system from which two volt- 
ages are obtaimed, one of which ia one- 
half of the other. It is the ordinary three- 
wire Edison balanced system and is ob- 
tained either by two machines in series 
across the line or by the use of slip rings 
and autotransformers from a standard 
two-wire direct-current generator or ro- 
tary converter. (Fig. 5.) A three-wire 
system can also be obtained from a two- 
wire system by a balancer set consisting 
of two machines connected in series across 
the line. Fig. 4 also shows this arrange- 
ment diagrammatically. 

The system consists of three wires, the 
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Fia. 4.—UNBALANCED THREE-WIRE SYSTEM. 


apparatus, such as meters, circuit-break- 
ers, switches, fuses, etc., must be for four 
wires. The system is an unbalanced one, 
rendering good regulation difficult. Poor 
regulation is also obtained on the motors 
at the low voltages owing to the heavy 
currents which must be used when con- 
stant output is required. This system 


middle or neutral wire of which can be 
comparatively small, as the system is much 
more nearly balanced than any of the 
others which have been described. Two 
voltages are available for the motors, and 
the speeds, aside from those obtained di- 
rect from the line voltages, are secured 
by shunt field control. This involves a 
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wider speed range by field weakening than 
any of the systems previously mentioned. 
If the standard three-wire generator is 
used, the auxiliary apparatus to obtain 
the lower voltage is simple and one that 
Where 


requires practically no attention. 
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sign. The bad effecta do not come from 
the field weakening, but from the reaction 
of the armature upon the weakened field. 
If this armature reaction be prevented by 
suitable design, no trouble will be caused 
by the weakened field. The best answer 
to this objection is that motors operated 


Fic. 5.—BALANCED THRB&E-WIRE SysiEM. 


two generators or a balancer set is in- 
stalled these consist of two standard gen- 
erators connected in series across the line. 
When a balancer set is used, these ma- 
chines can be smaller on this system than 
any other. Motors, when properly in- 
stalled, will be connected so that one- 
half will be operated for their slow speeds 
on one of the side circuits and the other 
half on the other side circuit. The maxi- 
mum unbalance which can possibly be ob- 
tained is one-half of the machines on one 
of the side circuits. The maximum un- 
balance that can be obtained with the 
other systems is all the machines on any 
one of the voltages. In case of breakdown 
of the balancing apparatus, one-half of 
the total range of speed is available from 
the higher voltage. On all other systeme 
only the maximum speeds from the high- 
est voltage can be used. In an emergency 
any two similar generators or motors of 
any voltage having sufficient current ca- 
pacity can be used as balancers. The ob- 
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with the amount of field weakening re- 
quired by this system give satisfactory 
performance. 

Double-Commutator Motors—There are 
some cases where only one or two motors 
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turns in them, which is an exact equiva- 
lent to the three-wire, three-voltage sys- 
tem; second, by making the windings on 
the two ends of the motor the same and 
connecting them first in series for the 
slow speeds and then in multiple for the 
high speeds, in this way securing an exact 
equivalent of the three-wire, two-voltage 
system. Shunt field control is used in 
either case, the same as with the three- 
wire systems. The motor is longer than 
the single commutator machine and can 
not be placed so near to the work to be 
driven. 

Single Voltage with Shunt Field Con- 
trol—Standard motors of proper design 
will give a speed range of two to one, or 
even three to one in some cases on a single 
voltage with shunt field control. For 
speed ranges exceeding two to one there 
has recently been developed a system for 
single voltage work which is beginning to 
attract attention. Its application so far, 
however, has been small. It uses shunt 
field control and a so-called compensating 
winding in the fields as shown in Fig. 
7. This method consists of threading 
through the poles a winding which is con- 
nected in series with the armature and so 
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Fie. 6.—DouBLE-COMMUTATOR MOTOR SYSTEM, 


are to ‘be installed, a two-wire system is 
available, and the expense of putting in a 
balancer set is such as to make a three- 
wire system objectionable. In such cases 
as this it 18 possible to use a dowble-com- 
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Fie. 7.—SINGLE VOLTAGE, WITH SHUNT FIELD CONTROL.. 


jection most generally raised to this sys- 
tem is the extent to which the field weak- 
ening must be carried to secure the neces- 
sary speed variation. All systems use 
shunt field control. The amount of speed 
variation that may be obtained by shunt 
field control is merely a question of de- 


mutator motor and obtain an exact equiva- 
lent of the results obtained with the three- 
wire systems. The armatures of these 
machines are provided with two inde- 
pendent windings and may be built in 
either one of two ways: first, by using 
two windings with a different number of 


proportioned that the strength and direc- 
tion of the field set up by this winding is 
opposite to that set up by the armature. 
The effect of this winding is to neutralize 
the armature reaction. By the use of this 
system the field strength of the motor can 
be varied over a wide limit without seri- 
ously affecting commutation. 

In considering the different systems of 
variable speed motor-drive, attention is 
at once directed to the evolution that has 
taken place. Starting with complicated 
and expensive systems, there have been 
evolved arrangements comparatively sim- 
ple. The number of voltages has dimin- 
ished so that the bulk of variable speed 
work is now done with one or two vol p 
while the auxiliary apparatus and the cost 
of installation are much less than former- 
ly; and these results have been accom- 
plished without the use of excessively 
large motors. In all of the above sys- 
tems the size of the motor is practically 
the same on the same basis of rating and 
speeds. The output and minimum speed 
fix the size of the motor frame irrespec- 
tive of the system. 


June 18, 1904 


NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CLXXIXp2—ON THE CONSTRUCTION 
OF A TRANSFORMER FOR ETHER AND 
ELECTRON THERAPEUTICS.? 


For making electrons by allowing short 
ether waves to strike a negatively charged 
body— (the electrons being used to ionize 
the molecules of skin diseases by placing 
a patient on an insulated platform and 
charging him positively as described in 
note clxxix)—the spark-gap of the trans- 
former having aluminum terminals is 
mounted on an insulating handle to enable 
the physician to move the source of elec- 
trons freely.2 The are and shield being 
atbached to the generator by flexible cables 
allow any part of the surface of the body 
to be treated. The are may be placed at 
the focus of a parabolic shield mounted 
on the same insulating handle, the shield 
being connected with the negative ter- 
minal of the same source of electricity 
whose positive terminals charge the pa- 
tient. Whether the shield takes the form of 
a parabola, a part of a sphere or a flat 
surface, the physician should be protected 
from the energy, as already insisted on 
in connection with X-light, derma rays 
and high-frequency discharges. What- 
ever form of energy is used in electro- 
therapeutics, it should be remembered 
ionization is the result to be brought 
about. : 

These hinged Faraday rings are also 
convenient means of jighting electrodeless 
vacuum tubes for general therapeutical 
purposes. One pole of the secondary may 
be attached to one end of a large solenoid 
whose other end is connected with the 
vacuum tube bv a flexible conductor, the 
inner coatings of the Leydens being 
united and the spark-gap in the secondary 
circuit made too large for a discharge 
to take place between the terminals, the 
current going back to the other terminal 
through the ether silently and unguided 
by a wire. This method is illustrated in 
Fig. 13. It is useful among other things 
for treating dilation of the stomach and 
pulmonary tuberculosis. During these 
investigations it was sometimes found 
desirable to combine derma rays with 
these electrodeless vacuum tube treat- 
ments as in eczema. In these cases a 
dermia-ray tube was substituted for the 
ordinary electrodeless low vacuum tube, 
the cathode of the derma-ray tube being 


1 This note began in the issue of June 4. 


2When the transformer is used to develop ultra- 
violet light to be used directly or for the production of 
electrons, a large amount of tating f ioe is produced 
re A the combination of the nitrogen and oxygen of the 

. A flexible rubber tube should have its open end 
placed near the spark, the other end being connected 
with an aspirator, which will remove the gas. 


The illustration shows one of the forms of electron arc mentioned in earlier papers. 


In this arc the n 


ELECTRICAL REVIEW | 947 


Nore 179p2—F16. 8.—Hrncep FARADAY Rina SHOWN IN Fie. 7, WITH THE SECONDARILS INDE 


PENDENT INSTEAD OF IN SERIES. 


This is the same transformer shown in Fig. 7, but with the secondaries independent instead of in series. Each second- 


ary will give sufficient voltage for the ultra-violet arc or the electron arc or for exciting derma-ray tubes. One 
secondary is provided with a Tesla coil, not shown in the photograph, the other with a solenoid (S). To pro- 
-vide spark gaps for the two independent coils the supports (LJ, LJ2, LJ3, LJ4) are pivoted to allow them to 
turn from the position shown in Fig. 7, in a horizontal plane ninety degrees. 


Nore 179p2—F ic. 10.—AN ELECTRON GENERATOR FOR USE IN THERAPEUTICS. 


The instrument is 
attached to the hinged nose ring. illustrated in Figs. 7 and 8, by flexible wire cables which are 
attached at P and, N. The terminal HN is connected to the negative terminal of a high-voltage generator 
whose other terminal charges the patient itively. The patient is placed on an uane platform. The arc 
formed by the current from the wecetey ri is between the aluminum terminals X. It is rich in ultra-violet 
light which, illuminating the fave of the disk HN, causes it to send out electrons that bombard the patient's 
skin when the are is placed near it, ionizing the tissues. The whole arc is enclosed in an insulating tube (T) 
provided with a movable handle (H), which allows it to be placed in any position near the patient. ‘lhe 
aluminum terminals can be removed and others put in their places, as they are held in tubes (BT and BT). 


Nore 179p2—Fic. 11.—A Form or ULTRA-VIOLET ARC FOX Use IN THERAPEUTICS. 


tive terminal is a curved plate N, the positive terminal fs-a blunt hook P, both terminals being 
made of aluminum. The arc is enclosed in an insulating case T and provided with a handle to allow the arc to 
be brought near any pert of the patient. The apparatus is connected with the generator by flexible wires 
attac at Plan 
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The solenoid BS is supported and insulated b 
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Nore 179p2—F ie. 12.—A MeTHOD or Using a DeRMA-Ray TUBE. 


The wires leading from the closed raat ring are attached to the terminals of the secondary at FT, the other 
8 


ends being connected with the terminals of the derma-ray tube by means of the binding posts B. The derma- 
ray tube case DRC is lined with a heavy coating of non-radiable material, and the hand which holds the tube 
case is enveloped in a non-radiable glove. 
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Note 179p2—Fie. 13.—A METHOD or Usine THE Hincep FARADAY RING FOR EXCITING A 
VacuumM-TuBE ELECTRODE. 


the fibre rods FR, one end being connected with the secondary of 
the Faraday ring at FT. The other end of the solenoid is attached to a wire W, which is in metallic connec- 
tion with the electrode vacuum tube EVT. As only one terminal of the secondary of the closed Faraday rin 
is connected with the vacuum electrode, the current after leaving the patient returns to the generator trough 
the ether without a wire to guide it. Under these circumstances when the room is dark the generator some- 
times presents similar appearances to those shown by the aurora. The simplest way to regulate the energy 
applied to the patient is to vary the current in the primary of the pene | ring by means of a graduated 
resistance. The solenoid can be removed from the position shown and placed on the floor or in any other con- 
venient position. Various sizes of these solenoids should be provided and used after French methods, both 
terminals being connected with both terminals of the secondary of the Faraday ring, the whole or any part of 
the patient being enclosed by the solenoid. 
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attached to one pole of the solenoid in 
the way shown in Fig. 13. The anode 
of the derma-ray tube had no metallic 
connection with the Faraday ring. When 
the derma-ray tube was brought in con- 
tact with the skin, in addition to the 
deeper effects obtained from an ordinary 
electrodeless tube, derma rays were pro- 
duced for the treatment of the skin. 

The usual way of attaching a derma- 
ray tube to the secondary of the Faraday 
ring by both terminals is illustrated in 
Fig. 12. With this method the amount 
of derma rays produced far exceeds that 
yielded by the tube when only terminal is 


connected, and many of the other elec- 


trical effects are too small to be con- 
sidered. During these investigations a 
considerable number of other new elec- 
trical treatments have been used which 
will be described later if the matter is of 
sufficient interest to warrant taking the 
necessary time to write the descriptions 
and make the illustrations. 
NOTE CLXXIXe—ON LIMITING THE SPACE 
OF STRAINED ETHER PRODUCED BY A 


WIRE GUIDING AN ELECTRIC CURRENT 
USED IN ELECTROTHERAPEUTICS. 


When it is desirable to immerse a 
patient in ether which is being rapidly 
polarized and depolarized by means of a 
varying electric current, it is customary 
in France to place him in a solenoid. 
If the arms or legs are to be treated, they 
are placed in smaller solenoids. When a 
limited area of the trunk, as a shoulder, 
is to be treated, an encircling solenoid is 
not suitable, for it is unwise to subject 
healthy tissues to therapeutic agents. In 
these cases it is best to use a principle 
new in therapeutics—that of limiting the 
disturbance in the ether by surrounding 
the wire, which may be in the form of a 
flat or extended spiral, either straight or 
flaring, with a metal surface, the metal 
shield having an opening toward the area 
to be treated. A number of such devices 
should be on hand to suit different cases. 
No figures are given, as the object of the 
note is to call attention to a principle 
which is of considerable value in thera- 
peutics and not to illustrate special forms 
of apparatus. 

In earlier notes the importance of 
limiting the direction of escape of X-light, 
derma rays and of the energy from the 


radio-active bodies has been insisted on, 


and this note is written to extend the 
principle to other agents used in electro- 
therapeutics. 
NOTE CLXXIXr—ON AN ARRANGEMENT OF 
A MECHANICAL PUMP FOR EXHAUS'- 
ING VACUUM TUBES FOR USE IN 
MEDICINE. 
In earlier notes the only pumps illus- 
trated used mercury because they could 
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be made for a few dollars by experi- 
menters. As mercury pumps may intro- 
duce mercury vapor! into vacuum 
tubes, where its presence is objectionable, 
an arrangement of a mechanical pump in 
connection with a cooling closet for the 
pump and hot closet for the tube is now 
illustrated, notwithstanding the great cost 
of the mechanical pump,-as for low vacua 
the exhaustion is more rapid than with a 
mercury pump. ‘The same precautions 
must be used to keep water vapor out 
of the pump when standing unused, as 
have been recommended in earlier papers 
in connection with mercury pumps. 
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Note 179r—FıiG. 1.—CLOSET FOR MECHANICAL 
PUMP. 


Therefore a glass tube should be attached 
to the mechanical pump by a ground joint 
instead of by a rubber tube, the ground 
joint being provided with a cup which 
when filled with oil will act as a seal. 
The other end of the tube should have a 
_ stopcock which must always be closed be- 
fore the X-light tube is removed from the 
pump. Above the stopcock there should be 
‘a second similar ground joint for connect- 
ing the X-light tube. The same precautions 
recommended earlier for removing most 
ments with radium bromide, Curie 
used two U-tubes cooled by liquid air to prevent mer- 
cury vapor from entering the tube. Whenever liquid 
air mes available X-light tubes in which high vacua 
are needed should be exhausted with a mercury pump 


arranged in this way as no mechanical] pump 
during these experiments will give a really high vacuum. 


1 In his ex 
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of the air and water vapor from the vacu- 
um tube by a hand pump before it is con- 
nected with the mechanical pump must 
be employed. The mechanical pump 
should be in a closet similar to those 
already shown in connection with mer- 
cury. pumps, and illustrated in Fig. 1, 
provision being made for inserting ice 
to lower the temperature during hot 
weather to reduce the tendency of oil 
vapor to enter the vacuum tube. Oil 
vapor is less objectionable than mercury, 
for by raising the temperature of the tube 
oven it may be burnt out as directed in 
earlier notes, which should be consulted. 


The Canadian Electrical Association. 

The fourteenth annual convention of 
the Canadian Electrical Association was 
held at Hamilton, Ont., June 15, 16 and 
17, 1904. The headquarters was at the 
Royal Hotel. 

The following programme was an- 
nounced : 

WEDNESDAY, JUNB 15. 

At 10.15 a. M., meeting of executive 
committee. At 10.45., welcome by mayor 
on behalf of the citizens of Hamilton. 
At 11.15 a. M., opening session to 12.45 
P. M. At 2? P. M. to 5 P. M., papers on 
“The Origin and Development of Storage 
Batteries,” by E. B. Walker; “Aluminum 
Wire as a Conductor,” by Roderick J. 
Parke, followed by the question box. At 
7.45 P. M. to 10 P. M., papers on “The 
Curtis Steam Turbine,” by Frank C. 
Smallpiece, and “The Niagara Power De- 
velopment,” by K. L. Aitken, followed by 
the question box. 

THURSDAY, JUNE 16. 

At 9 a. M., cars to Victoria street sub- 
station; then to Deering works and West- 
inghouse works, returning to headquar- 
ters at 11.15 a. mM. At 11.15 to 12.45 P. M., 
paper on “Alternating-Current versus Di- 


rect-Current Arce Systems,” by W. L. 
McFarlane, followed by question box. At 
2 P. M. to 6 P. M., papers on “Heavy Elec- 
tric Traction by Alternating Currents,” 
by P. M. Lincoln; “The Statistics of 
Canadian Progress in Electrical Applica- 
tions,” by George Johnson, Dominion 
statistician, followed by question box, 
election of officers and unfinished busi- 
ness. At 8.30 P. M., annual banquet. 
FRIDAY, JUNE 17. 

At 8 A. mM., street cars to Grand Trunk 
Railroad station. At 8.30 a. m., Grand 
Trunk Railroad to St. Catherines; then 
conveyances to DeCew Falls. Luncheon in 
the power-house, 11.30 a. M. to 12.30 P. M. 
Conveyances to Grand Trunk Railroad 
and train at 1.21 P. M. to Niagara Falls, 
then International Traction Company to 
power works on Canadian side of river, 
returning to Grand Trunk Railroad sta- 
tion at 4.45 P. M. 
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High-Tension Transmission Meeting 
at Chicago. 

A special meeting of the American In- 
stitute of Electrical Engineers will be held 
at Chicago, Ill., June 21 and 22, 1904. 
The meeting will be conducted by the 
transmission committee, assisted by the 
Chicago branch of the Institute. There 
will be a morning and an afternoon session 
each day, the work to be divided, as nearly 
as possible, equally among the four ses- 
sions. Introductions to discussions simi- 
lar to those presented at the three meet- 
ings on high-tension transmission held at 
New York, will be presented. 

The following programme has been an- 
nounced : 

TUESDAY, JUNE 21. 

At 10 a. m., “Line Construction with 
Steel Supporting Structures and Long 
Spans,” by F. O. Blackwell; “Protection 
of Cables from Arcs Due to Failure of 
Adjacént Cables,” by W. G. Carlton. 12.30 
P. M. to 2.30 P. M., recess for luncheon. 
2.30 P. M., “The Use of Ground Shields 
in Transformers,” by John S. Peck; “Con- 
ditions for Continuous Service over Lines 
Operated in Parallel,” by M. H. Gerry, 
Jr. 

WEDNESDAY, JUNE 22. 

At 10 a. M., “Synchronous Motors for 
the Regulation of Power-Factor and Line 
Voltage,” by B. G. Lamme; “Protection 
of High-Tension Lines Against Static 
Disturbances,” by H. C. Wirt. 12.30 P. M. 
to 2.30 P. M., recess for luncheon. 2.30 
P. M., report of the transmission commit- 
tee on data collected; general discussion 
on topics presented at the meeting. 

The electrical interests of Chicago have 
offered to provide entertainment for Wed- 
nesday evening, June 22. 

The place of meeting will be at the 
offices of the Western Society of Engi- 
neers, Monadnock Building, Chicago, Ill. 


The Michigan Technic. 

The Michigan Technic, the annual pub- 
lication of the Engineering Society of the 
University of Michigan, recently pub- 
lished, contains several interesting con- 
tributions. Short biographical sketches of 
the late Charles Ezra Greene, dean of 
the engineering college; of the present 
dean, M. E. Cooley, and of Joseph Baker 
Davis, professor of civil engineering, form 
instructive reading. Perhaps the article 
of most interest to the electrical engineer 
is one entitled “Switchboard and Panel- 
board Design and Construction,” ‘by Mr. 
Arthur Frantzen. This considers the re- 
quirements of any switchboard, and the 
proper way of meeting them. Mr. R. P. 
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Jackson contributes an article on the 
aluminum carbon cell used as a rectifying 
device. Among the other subjecta dis- 
cussed are: “Good Roads, Who Should 
Build Them,” by J. N. Hatch; “Draught- 
ing-Room System,” by G. A. Worden; 
“Locomotive Road Tests,’ by J. C. 
Thorpe; “Value of Gas Analyses and Gas 
Engine Tests,” by A. H. White; “The 
Testing of Lubricating Oils,” by F. S. 
Parmenter; and “Test of a Kerosene En- 
gine,” by W. A. Detwiter and L. N. Udell. 


— d 


The International Electrical 
Congress. 

Acceptances of membership in the In- 
ternational Electrical Congress, which is 
to be held at St. Louis, Mo., September 
12 to 17, now number 1,702, and over 160 
specially invited papers have been prom- 
ised. One thousand certificates of mem- 
bership have been issued, and about one 
hundred more are to be issued. Efforts 
are being made to secure the manuscripts 
of as many of the 160 papers as possible 
by July 1, in order to have them printed 
in advanee and distributed among the con- 
gress members at St. Louis. 

Programmes for sections A, B and C 
have already been published. The pro- 
grammes scheduled for sections D and E 
are as follows: 

SECTION D. 

“Electrical Transmission Plants in 
Switzerland”’—Signor E. Bignami. 

“Conditions Conducive to Economy in 
Motor Design”—H. M. Hobart. 

“Transmission of Alternating Currents 
Over Lines Possessing Capacity” —M. 
Maurice Leblanc. 

“Utilization of Hydraulic Powers in 
Italy”’—Professor G. Mengarini. 

“High-Potential Long-Distance Trans- 
mission and Control”’—Professor F. G. 
Baum. 

“The Tower System of Line Construc- 
tion’—F,. O. Blackwell. 

“The Use of Aluminum as an Elec- 
trical Conductor”—H. W. Buck. 

“High-Tension Insulators’—V. G. 
Converse. 

“Line Construction and Insulation for 
High Tensions”—M. H. Gerry, Jr. 

“Bay Counties Transmission System”— 
L. M. Hancock. 

“Some Practical Experiences in the Op- 
eration of Many Power-Houses in Paral- 
lel”—R. L. Haywood. 

“Long-Distance Power Transmission” 
—. F. Kelly and A. C. Bunker. 

“Transmission and Distribution Prob- 
lems Peculiar to the Single-Phase Rail- 
way System”—P. M. Lincoln. 
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he Maximum Distance to Which 
Power Can Be Economically Transmitted” 
—R. D. Mershon. 

“Pioneer Work of the Telluride Power 
Company”—P. N. Nunn. 

“The High-Tension Transformer in 
Long-Distance Power Transmission”—J. 
S. Peck. ` | 

“American Practice in High Tension” 
(N. E. L. A. paper)—Dr. F. A. C. Per- 
rine. 

“Theory of Single-Phase Motors” (A. I. 
E. E. paper)—Dr. C. P. Steinmetz. 

SECTION E. 

“Impregnated Arc Light Carbons”— 
Professor André Blondel. 

“Single-Phase Motors” —Herr 
Déri. 

“Rates for Electricity Supply”—Herr 
E. de Fodor. - 

“Insulating Materials in High-Tension 
Cables”—Signor Ing. E. Jona. 

“Upon a Means for Compensating the 
Series Connection of Induction Motors”— 
Professor W. Kiibler. | 

“Storage Batteries”—Herr Karl Roder- 
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Max 


bourg. 


“Commericial Limits of Electric Trans- 
mission with Special Reference to Light- 
ing Service’—Signor Ing. Guido Semen- 
ZA 


“The Superiority of the Alternating 


= Current for Distribution in Large Cities” 


---Dr. G. Stern. 
“Measurements of the Energy of Light 


and Heat Radiation from Electric Light 


Sources”—Dr. W. Wedding. 

“Recent Improveinents in Electrolytic 
Meters”—Arthur Wright. 

Subject to be announced—Professor S. 
P. ‘Thompson. 

“The Testing of Alternating-Current 
Generators”—B. A. Behrend. 

“Protection and Control of Large High- 
Tension Distribution Systems” (N. E. 
L. A. paper)—George Eastman. 

“Rotary Converters and Motor-Gener- 
ators in Connection with the Transforma- 
tion of High-Tension Alternating-Current 
to Low-Tension Street Current” (Assn. 
Ed. Illg. Cos. paper) —W. C. L. Eglin. 

“The Effect of Steam Turbines on Cen- 
tral Station Practice’—W. L. R. Emmet. 

“Underground Electrical Construction” 
(Assn. Ed. Illg. Cos. paper)—Louis A. 
Ferguson. 

“Storage Batteries as an Adjunct to 
Central Station Equipment” (Assn. Ed. 
INg. Cos. paper)—Gerhard Goettling. 

“American Meter Practice” (N. E. 
L. A. paper)—-G. Ross Green. 

“Metering Efficiency on Customers 
Premises’’—Cary] D. Haskins. 
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“Steam Turbines’”—Francis Hodgkin- 
son. 

“Incandescent Lamps”’—John W. How- 
ell. 

“Distributing Systems from the Stand- 
point of Theory and Practice’”—Philip 
Torchio. 

“The Selection of a Distributing Sys- 
tem for a Large City”’—W. F. White. 

The chairman of section D, which takes 
up power transmission, is Mr. Charles F. 
Scott, and the secretary, Dr. Louis Bell. 
The chairman of section E, which takes 
up electric light and distribution, is Mr. 
John W. Lieb, Jr., and the secretary, Mr. 
Gano S. Dunn. 


ap o-—___ 


An Electrical Oil Separator. 

A great variety of methods has been 
tried to remove effectively oil from the 
air pump discharge of a condensing plant. 
The great difficulty is caused bv the fact 
that the oil forms an emulsion with the 
water, and an ordinary filter will not be 
sufficient to separate the two; hence, chem- 
ical reagents are frequently employed. A 
new process, known as the Davis-Perrett 
electrical system of separation, has been 
tried at the Leicester (England) Cor- 
poration’s power-house with reported suc- 
cess. The apparatus is described and 
illustrated in the Hlectrician, London, 
May 27. 

The separator consists of two large 
wooden tanks, each divided into five com- 
partments. In each compartment are ten 
plain sheet-iron plates about one-quarter 
of an inch thick. All of the compart- 
ments are connected in series across a 
500-volt circuit. There are thus five 
plates in parallel. Grooves are cut in the 
partitions, dividing the compartments, and 
in the bottom of the tanks, the plates be- 
ing inserted in these grooves so that the 
water must pass through the compart- 
ments, going under one plate and over 
the next. The Leicester plant is capable 
of handling 6,000 gallons of water per 
hour. ` It requires twelve amperes of 500 
volts. It is said that the sheet-iron plates 
last from two to three years. After work- 
ing for a certain length of time, they 
become coated with a deposit which is 
easily removable by causing the current to 
pass through the tanks in the opposite 
direction. ‘The deposit rises to the sur- 
face and may be skimmed off. No other 
attention is necessary. The action of the 
current is to cause the emulsified oil to co- 
alesce. When the liquid is passed sub- 
sequently through a mechanical filter, 
there is no difficulty whatever in catching 
the particles of oil and allowing the puri- 
fied water to pass to the hot-well. The 
separator may be used with any type of 
filter. 
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Snoqualmie Falls and White River Power Transmission 


electric power developments in 

America has recently been com- 
pleted in the state of Washington, by the 
Snoqualmie Falls & White River Power 
Company. At the falls on the Snoqualmie 
river there is a vertical drop of 270 feet 
which gives an available capacity of 100,- 
000 horse-power. The power plant has a 
present capacity of 10,000 horse-power 
and will be increased as necessity requires. 
The power company is constructing at 
the present time a plant of 50,000 horse- 
power capacity near Sumner on the White 


0>. of the most important hydro- 
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SECTION OF TRANSFORMER-HOUSE, SHAFT, 
POWER-HOUSE AND TUNNEL, SNOQUALMIE 
FALLS POWER DEVELOPMENT. 


river. The first installation of the White 
river power plant will have an output of 
10,000 thorse-power, and the current will 
be transmitted to the same substations 
as from the Snoqualmie plant as well as 
to other substations exclusively supplied 
from this power-house. The radius of 
distribution about this plant already sup- 
plied with wood fuels and cheap coal is 
about 250 miles. Both the White river 
plant and the Snoqualmie Falls plant are 
located about 660 feet above the sea- 
level and they supply about one-third 


Plant in Washington. 
jj By Frank C. Aiit 


more power in winter than in summer, the 
demand for power from Seattle and Ta- 


coma being greater and the supply of 


water also increasing during that season. 
The White river is a glacial stream hav- 
ing its source in the snow-capped peak 
of Mount Rainier. The power-house is 
constructed in the foot hills of the Cas- 
cade mountains, and the first 1,300 feet of 
the canal supplying this power-house are 
excavated along a side hill and lined with 
rubble stones with a width of twenty- 
five feet and a depth of ten feet. From 
this point the canal is lined with con- 
crete and is partly open and partly tun- 
neled, leading into four lakes varying in 


having a capacity of 5,000 horse-power. 
These water-wheels operate under a net 
fall of 485 feet and are directly coupled 
to Westinghouse alternators which sup- 
ply current to various banks of three 
transformers each, located in fireproof 
compartments. These transformers are 
connected to the transmission line and 
electrical generators through switchboards 
and operating galleries located on the 
second floor of the power plant. Double 
break oil switches are employed, oper- 
ated by electropneumatic control, the 
transformers being connected to the lines 
in the usual way. 

The White river power plant and the 


PROFILE, SHOWING PLAN OF HYDRAULIC POWER DEVELOPMENT AT SNOQUALMIE FALLS. 


size from eight to sixty-eight acres, each 
acting as natural reservoirs and settling 
basins. The water is then conducted into 
the storage basin at Lake Dorthery. This 
lake provides a vast volume of water as 
a reserve for use in the electric power 
generating station. This great natural 
reservoir is located directly above the 
power plant and has a storage capacity 
of over five billion cubic feet, or an out- 
put of 50,000 horse-power for two months. 

The power station in the White river 
valley near Sumner is over 200 feet in 
length and over 100 feet in width and is 
constructed of iron, brick and stone. Ten 
four-foot pipes conduct the water from 
the Lake Dorthery storage basin to the 
ten water-wheels in the power-house, each 


Snoqualmie Falls power station will de- 
liver current into the same transmission 


_ system with two independent circuits and 


two independent pole lines from each 
power station. The power transmission 
line consists of seven-strand aluminum 
cables mounted on porcelain insulators, 
the spacing being nine feet between the 
wires in each circuit. The power trans- 
mission will be extended to Bellingham on 
the north and Portland on the south. 
The Snoqualmie Falls power company 
supplies current only in large quantities 
to manufacturing plants and to electric 
companies for railway, light and power 
distribution. These companies include 
the Tacoma Railway and Power Company 
and the Tacoma Cataract Company, of 
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Tacoma, Wash., a city of about 40,000 
inhabitants, located about thirty-four 
miles from Snoqualmie Falls power plant 
and about twenty-five miles from Seat- 
tle. Current is also transmitted a dis- 
tance of twenty-five miles from the same 
power plant to Seattle, a city of about 
80,000 inhabitants, which utilizes about 
two-thirds of the power generated at the 
present time. The distribution of cur- 
rent for light and power in this city is 
made by the Seattle Electric Company 
and the Seattle Cataract Company. An- 
other transmission line is soon to be in- 
stalled from the Snoqualmie Falls plant 
to Everett, a city of about 10,000 inhabi- 
tants, located about thirty-five miles away, 
which has many factories and small in- 
dustries requiring a considerable amount 
of power as well as a paper mill and smelt- 
er, which will ensure the utilization of 
about 2,000 horse-power. 

The Snoqualmie falls is about 600 
feet above the sea-level and is supplied by 
the Snoqualmie river, the watershed of 
which reaches elevations of between 8,000 
and 9,000 feet above the sea-level and hav- 
ing an area of about 500 square miles. The 
intake bay lies parallel with the river 
and is of rectangular shape, measuring 
twenty feet wide and sixty feet long and 
supplies water to the underground power 
chamber and tail-race tunnel below. A 
pier separates the two head bases of the 
intake, the capacity being twice that of 
the present power development. A water 
rheostat, having a capacity of 2,500 horse- 
power, is now located in the idle head- 
bay and is connected with the switchboard 
in the underground power chamber for 
use in an emergency should the normal 
load be suddenly thrown off. 

A shaft of rectangular section, twenty- 
seven feet long and ten feet wide, was 
sunk in the river bed at a distance of about 
300 feet above the Snoqualmie falls. 
This shaft reaches a depth of 270 feet or 
the level of the river below the falls and 
connects with a tunnel twenty-four feet 
high and twelve fect wide having a fall 
of two feet, this tunnel being utilized as 
a tail-race. The underground power sta- 
tion begins at the bottom of the shaft and 
is thirty feet high and forty feet wide, 
extending along the tunnel a distance of 
about 200 feet. The electrical generators 
and the water-wheels are located in this 
underground power-house, the tunnel ex- 
tending under the floor of the chamber 
which has a concrete floor forming the 
roof of the tunnel with a thickness of five 
feet. The tunnel and the shaft, together 
with the underground power station, are 
lighted by several hundred incandescent 
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famps, while the natural draught through 
the tail-race and up the shaft provides all 
the ventilation which is required. It is 
stated that the temperature is practically 
the same throughout the year, being about 
fifty-five degrees Fahrenheit, while the 
generator room is said to be perfectly dry. 


ALTERNATORS, WATER-WHEELS AND PEN- 
STOCKS, SNOQUALMIE FALLS POWER PLANT. 
The centre compartment of the vertical 
shaft is ten feet long and eight feet wide, 
and is provided with an hydraulic ele- 
vator, while in the other two compart- 
ments are installed the penstocks. The 
elevator as well as the electrical cables 
conducting the current to the surface 
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drical receiver at a depth of 250 feet, 
this receiver resting on a rock bench at 
one side of the chamber at a height of 
twelve feet above the floor and extends 
nearly the whole length of the chamber. 
This horizontal cylinder is eight feet in 
diameter at the end furthest from the 
shaft, and ten feet in diameter at the 
point of junction with the penstock, the 
two weighing about 450,000 pounds, while 
the weight of water is about 680,000 
pounds. 

The receiver is constructed of plates 
eight feet wide and one inch thick, and is 
provided with four branches, each having 
a diameter of forty-eight inches and each 
is fitted with a special gate-valve weigh- 
ing nearly twelve tons each. A cast-iron 
elbow, turning downward, is provided at 
each branch, opening into a separate hori- 
zontal cylindrical receiver provided for 
each water-wheel. 

Each of the four water-wheels has a 
capacity of 2,500 horse-power and is di- 
rect-coupled to a Westinghouse three-phase 
alternator having an output of 1,500 kilo- 
watts. The water motors are of the Doble 
type with six tangential jet wheels mount- 
ed on the same shaft, each having two 


nozzles. Each of the twelve jets has a 
diameter of three and _ seven-eighths 
inches. Two long rocker shafts are pro- 


vided for operating the regulating nozzles, 
one for controlling the lower nozzle tip 
and the other the upper nozzle tip, a 
Lombard governor being connected to the 
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are enclosed in a steel bulkhead which 
extends from the surface of the ground to 
the bottom of the intake bay. The first 
penstock constructed has a diameter of 
seven feet six inches, and is built of plates 
one inch thick at the bottom, decreasing in 
thickness to one-half inch at the top. The 
penstock connects with a horizontal cylin- 


rocker shaft by cranks and connections, 
the latter being so arranged that either 
or both rocker shafts may be discon- 
nected from the governor. In this case 
the regulation would be maintained by 
the hand-wheel on the pedestal stand. 
These water-wheels by being governed 
with the regulating nozzle tips utilize 
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water only in proportion to the power de- 
veloped, resulting in a very high efficiency 
at part load, which is very desirable. 
The Westinghouse three-phase gener- 
ators are each about fifteen feet high, 
weighing about fifty tons. They are of 
the revolving armature type having a 
speed of 300 revolutions per minute. The 
full-load current is normally about 1,000 
amperes per phase, the frequency being 
7,200 alternations per minute and the 
pressure 1,000 volts. The armatures weigh 
about twelve tons each and are eight feet 
in diameter with a closed circuit winding, 
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The exciting current is supplied by two 
seventy-five-kilowatt machines of 125 
volts pressure, direct-coupled to 100- 
horse-power Doble wheels. These water 
motors have ten tangential ellipsoidal 
water-wheels, each forty-five inches in di- 
ameter mounted in steel housings. ‘These 


water-wheels are supplied through a regu- 
lating nozzle of three-inch diameter from 
a vertical pipe twelve inches in diameter. 
As the load is very steady on the exciter 
dynamos the regulation is effected entirely 
by hand, the automatic speed regulators 
being omitted. 
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There are thirteen transformers in the 
building above mentioned, each having a 
capacity of 500 kilowatts. The trans- 
formers are arranged in two rows, delta 
connections being employed for both pri- 
mary and secondary circuits, each of the 


transformers weighs about five tons, 500 


gallons of oil being utilized in each case 
for cooling purposes. These transformers 
are mounted in cases sixty-six inches high, 
which occupy a floor space of seventy-two 
inches by fifty-five inches. The circuits 
consist of stranded aluminum cables with 
a conductivity sixty per cent of that of 
copper, therefore having a cross-section 
that much greater, but weighing only 
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one bar being utilized in each of the 266 
slots. The collector rings delivering cur- 
rent to the external circuits are of the 
ventilating type, with three brushes bear- 
ing on each ring. The field magnet frame 
is mounted on the bed-plate which sup- 
ports the armature bearings and is split 
vertically so that the two halves may be 
moved apart laterally when desired. 

These alternators require a field cur- 
rent of ninety-five amperes with a press- 
ure of ninety volts at no load and 100 
amperes at full load. 


A fireproof building constructed of iron 
and brick with a concrete floor is located 
at the head of the shaft and utilized as a 
transformer house. It is sixty feet long and 
forty feet wide with a height of thirty 
feet and is equipped with Westinghouse 
step-up transformers. These transform- 
ers receive the current from the switch- 
board in the generator station at a press- 
ure of 1,000 volts through aluminum 
cables, and raise the pressure to 30,000 
volts, which is the voltage used on the 
long-distance power transmission line. 


about one-half as much. It is possible, 
therefore, to make the spans of the trans- 
mission line longer, with a saving in the 
number of insulators and poles required. 
The length of span varies from 90 to 150 
feet and a sag of fifteen inches is allowed, 
which is much greater than usual with 
copper conductors. Separate pole lines 
are provided for Seattle and Tacoma, and 
these are parallel for a distance of nearly 
twenty miles, diverging at Benton. About 
thirty-four tons of wire are employed in 
the Seattle transmission line and about 
thirty-six tons on the Tacoma line, the 
distances being thirty-one miles and forty- 
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four miles, respectively. Small substa- 
tions have been installed at Issaqua and at 
Benton, located ten miles and nineteen 
miles, respectively, from the power plant. 
The Tacoma substation is equipped with 
transformers having a total capacity of 
2,100 kilowatts. Three of the transform- 
ers in this substation have a capacity of 
900 kilowatts each, while two units have 
each an output of 200 kilowatts. 

The Seattle substation is provided with 
three step-down static transformers for 
supplying current to rotary converters at a 
pressure of 350 volts. The two rotary con- 
verters each have an output of 500 kilo- 
watts, supplying a continuous current at 
550 volts. These machines are of the 
eighteen-pole type, having a speed of 400 
revolutions per minute. A small induc- 
tion motor is mounted on the armature 
shaft in each case to bring the rotary into 
synchronism. ' 

In addition to the above machines there 
are four pairs of step-down transformers 
of 300 kilowatts capacity and two pairs 
each having an output of 500 kilowatts. 
These machines have 2,000-volt second- 
aries and are connected so as to change the 
current from a two-phase to a three-phase 
for general lighting and power distribu- 


tion. The total output of this substation - 


is, therefore, nearly 4,000 kilowatts. Tak- 
ing the energy of the water at Snoqualmie 
falls at one hundred per cent, the per- 
centage available at full load with a loss 
of ten per cent on the line is fifty-seven 
per cent at the rotary transformers, sixty- 
three per cent from the step-down trans- 
formers and sixty-five per cent to the step- 
down transformers. The percentage of 
power available from the step-up trans- 
formers at the power station is seventy- 
two per cent, from the generator seventy- 
five per cent, and from the water-wheels 
eighty per cent, and it is stated that an 
increase in the amount of wire on the 
line will be made so as to reduce the loas 
to ten per cent. With a loss of fifteen 
per cent on the line, the energy from the 
water-wheel is eighty per cent, from the 
generator seventy-five per cent, and from 
the step-up transformers seventy-two per 
cent. The energy available from the ro- 
tary transformers is fifty-three per cent, 
from the step-down transformers fifty- 
nine per cent, and to the step-down trans- 
formers sixty-one per cent. As mentioned 
above, two-thirds of the power developed 
at the Snoqualmie Falls power plant is at 
present utilized in the city of Seattle, 
the total being about 10,000 horse-power, 
while eventually several times this amount 
will be employed for industrial purposes 
in the various cities and towns surround- 
ing this important power development. 
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The Parsons Vacuum Augmenter. 

In a recent paper before the British 
Institution of Electrical Engineers, on 
“The Steam Turbine as Applied to Elec- 
trical Engineering,” by Messrs. Charles 
A. Parsons, C. G. Stoney and C. P. Mar- 


tin, the Parsons vacuum augmenter was 
described. This is a device for extracting 
the air from the condenser, and, it is said, 
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has produced a great improvement in the 
vacuum. When applied to a condenser, 
the air pumps are placed about three feet 
helow the bottom of the condenser, as 
illustrated in the figure. From any con- 
venient part of the condenser—prefer- 
ably near the bottom—a pipe is led to an 
auxiliary condenser, generally with about 
one-twentieth of the cooling surface of 
the main condenser, and in a contracted 
portion of this pipe a small steam jet 
is placed, which acts in the same way as 
a steam exhauster or the jet in the fun- 
nel of a locomotive. It sucks nearly all 
the residual air and vapor from the con- 
denser, and delivers it to the air pumps. 


A water seal is provided to prevent the . 


air and vapor returning to the condenser. 
Thus, if there is a vacuum of 
27.5 to 28 inches in the condensers, 
there may be only about twenty-six in 
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the air pump, which, thererore, need only 
be of small size, the jet compressing the 
air and vapor from the condenser to about 
half or a little less of the original volume. 
The small quantity of steam from this 
jet—which is only about one and one-half 
per cent of that used by the turbine at 
full load—together with the air extracted, 
is cooled down and condensed by the aux- 
iliary condenser, which is generally sup- 
plied with water parallel to the main con- 
denser. In this connection, it should be 
observed that condensation in the con- 
denser takes place much more rapidly 
and effectually if the air is thoroughly 
extracted, than if there is much air pres- 
ent, as the air seems to form a blanket 
around the tubes, and retards the steam 
from getting to them. Tables and curves 
were given, showing the difference of con- 
sumption and without this augmenter. 
These indicate an increase in the vacuum 
of one inch at no load, and of two inches 
with a load of 1,200 kilowatts. At the 
latter load the augmenter showed a saving 
of about two pounds of water per kilo- 
watt-hour. 


ees 
Electric Locomotives. 
To THe EDITOR oF THe ELECTRICAL Review : 

The very neat picture of the electric 
locomotives designed for the New York 
Central & Hudson River Railroad, and 
description of same, which vou published 
in issue of June 4, 1904, are very credit- 
able in many respects as showing the latest 
method of adapting electric power to the 


heavy service required for such traction 
purposes as these locomotives will be called 
upon to perform. 

Considering, however, the talent em- 
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ployed and commanded by the New York 
CentraL & Hudson River Railroad Com- 
pany, I am greatly surprised to note that 
these competent engineers have decided 
to place the armatures of the motors di- 
rectly on the axles, thus going back to 
some of the first experiments made years 
ago by the late Professor Sidney H. Short, 
and which was abandoned by him on ac- 
count of many practical difficulties which 
he found could not be overcome, and 
which, therefore, led him to mount 
the armature on a sleeve surrounding the 
axle, allowing clearance for vibration, in- 
equalities of roadbed, ete. 

The difficulty experienced by Professor 
Short with his comparatively small motors 
will be largely increased in the far heavier 
motors on the New York Central & Hud- 
son River Railroad locomotives. The 
principal trouble, I prophesy, will be in 
commutators and brushes, and judging 
from Professor Short’s experience, these 
commutators will not retain the perfect 
condition they must absolutely adhere to 
in order to be at all operative, for a week 
at a time, when in actual service. 

Granting that many improvements have 
been made in commutator design and con- 
struction . during the past fifteen years, 
and at the present time it is possible to 
manufacture large direct-current com- 
mutators for 500 or 600 volts, or even 
a higher voltage, which are eminently 
satisfactory for stationary work, this does 
not prove that the same construction will 
be at all satisfactory when operated under 
the severe conditions which these loco- 
motives will be subjected to. 

The irregularities of the track, switches 
and frogs, crossings, curves at high speed, 
will all have a tendency to jar loose com- 
mutator bars, and a variation or move- 
ment of one bar one-one-hundredth of an 
inch beyond the wearing surface of the 
brushes, will be sufficient cause to injure 
a commutator so that it will require re- 
turning. With the armatures mounted 
rigidly on the axles, it will be impossible 
to return commutators in place, unless a 
special revolving tool has been or can be 
designed for such emergency repairs. To 
jack up the locomotive, remove the axle, 
wheels and armatures, put the whole ap- 
paratus in a lathe, return and replace in 
position again, will be an endless expense 
which I predict will be the eventual re- 
sult of this type of locomotive. 

No doubt the engineers have given these 


-matters due consideration and are willing 


to take their chances on the service being 
satisfactory, but the railroad company 
will have “to pay the piper” in the end. 
This construction will never be satis- 
factory and will cause no end of trouble 
and annoyance. It will be a great regret 
to all parties if such an electrical engi- 
neering undertaking of the magnitude - 
now under construction by the New York - 
Central & Hudson River Railroad to 
handle its enormous traffic in the vicinity 
of New York city should depend upon its 
successful operation in the construction, 
design and mounting of the armatures 
rigidly on the axles of the locomotives. 
FREDK. A. SCHEFFLER. 
Harrison, N. J., June 10. 
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Electrical Patents. 


A motor suspension for vehicles is the 
subject of a patent granted to Mr. Hiram 
P. Maxim, of Pittsburg, Pa. The object 
of the invention is to so improve motor 
suspension for vehicles that the construc- 
tion thereof is greatly cheapened and sim- 
plified, and to so suspend the motor that 
all driving strains. will be self-contained 
between the motor and driving-wheel 
axle and will not affect or be affected by 
the vehicle springs. In the embodiment 
of the invention the motor is enclosed in 
the usual casing, and both the casing and 
motor is suspended from the body of the 
vehicle by a simple hinge joint. One 
member of this joint is formed on the 
motor-casing or arm and the other is bolt- 
ed to the vehicle body. There are two sus- 
pending-arms, one at each side of the 
motor, and the hinge is preferably a 
double-jawed one; that is, one member 
has two jaws, so that the severe jolts to 
which vehicles are subjected will not bring 
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all the lateral strain on one of the motor- 
arms. The plane of the wheels is slightly 
inclined from a true vertical position, and 
this causes the driving-sprockets on the 
wheels to be also slightly inclined. It 
is desirable to incline the sprocket on the 
motor so that it will align with the 
sprocket on the wheel, and this can be 
done by mounting the motors so that their 
outer ends are slightly lower than their 
inner ends, The motor is maintained at 
approximately uniform distance at all 
times from the vehicle axle by any suit- 
able means. Gearing of the sprocket-and- 
chain type is arranged between the motor 
and the driving-wheel. 

Mr. Charles E. Carpenter, of New 
York, N. Y., has assigned to the Cutler 
Hammer Manufacturing Company, of 
Wisconsin, a patent recently obtained by 
him on a method of making electrical 
heating apparatus. The invention con- 
sists, first, in the method of making such 
apparatus by placing a suitable resistance 
or conductor on vitreous insulating ma- 
terial, heating the insulating material, and 
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pressing it while hot between the plates 
to be heated in the heating apparatus, so 
as to form an intimate contact between 
the insulating material and the plates. It 


METHODS OF MAKING ELECTRICAL HEATING 
APPARATUS. 
also consists in the method of making such 
apparatus by placing a suitable resistance 
between two layers of vitreous insulating 
material, then placing the layers of insu- 
lating material with the resistance between 
them between the plates of the heating 
apparatus, then heating the layers of in- 
sulating material or the entire device so 
as to fuse these layers and pressing the 
layers while heated or while in molten 
condition between the plates and around 


the resistance, so as to unite the layers and 


make intimate contact between all parts. 
It is preferable to use a layer of cold glass 
as the insulating material. Another feat- 
ure of the invention consists in allowing 
the parts already mentioned to cool while 
securely fastened together and forcing the 
plates closer together, from time to time, 
as the insulating material cools and con- 
tracts. The insulating material is made 
of a thin layer of vitreous material, and 
in making it the resistance is encased and 
protected and at the same time insulated 
from the plate, the insulating material 
being pressed between the plates while in 
a molten or hot state, so that it entirely 
fills the space between the plates and is 
cooled in position in contact with these 
plates. The plates are so shaped as to be 
adapted to form a mould in which or be- 
tween the parts of which the insulating 
material is pressed into shape, the insulat- 
ing material being cooled in the mould 
under pressure and having as a result of 
this an intimate mechanical contact with 
the conductor or resistance as well as with 
the plates, and being held firmly in place 
against distortion or breakage. 

Mr. Ignacy Moscicki, of Fribourg, 
Switzerland, has recently patented in this 
country an invention relating to high-ten- 
sion electric condensers. Under other- 
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wise similar conditions the capacity of the 
condensers is inversely proportional to 
the thickness of the dielectric which sepa- 
rates the two coatings. In consequence 
of this, the coatings must be as small 
as possible. On the other hand, however, 
the eleetrical pressure exercised on any 
part of the dielectric is proportional to 
the square of the electric pressure on the 
particular place in the coatings. If this 
pressure be increased anywhere beyond a 
maximum, determined by the strength of 
the dielectric, the dielectric is broken at 
the particular spot, being penetrated by 
an electric spark. In order to avoid this, 
it has been necessary hitherto in the case 
of high-tension condensers to make use of 
dielectrics with relatively stout sides. Tt 
has been proved that in the condensers 
employed hitherto, so far as the strength 
of the dielectric was not considerably im- 
paired at any other spot by faults in the 
making, small cracks, or the like, the spot 
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where a breakage occurred was usually 
found to be on the edge of a coating. The 
explanation of this is that the electric 
density at the edges of the coatings, and 
thus also the electric pressure, is greatest 
in these places. The improvement in high- 
tension condensers, which forms the object 
of the present invention, consists in the 
parts of the dielectric which support the 
edges of the coatings being considerably 


thicker than the remaining parts covered 


by the coatings. In carrying out the in- 
vention, the tubular dielectric is much 
thicker at the top than at the middle. The 
bottom, is closed and pointed and is con- 
siderably thicker than the middle. The 
dielectric consists of a material, such as 
glass, with a high electrical constant. The 
outer coating does not extend. to the top 
of the dielectric, while the inner coating 
entirely covers the interior surface. In 
the present embodiment, the thickenings 
are of the same material as the tube. 
They may, however, consist of some other 
material in the form of layers, it only 
being necessary that this material must 
have an equal, a higher or slightly lower 
dielectric constant if it is to act simi- 
larly. 
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Experience with High-Tension Transmission 
Lines. 

Some interesting experiences with high- 
tension lines are described briefly in this 
article by Mr. H. C. Reagan. He has 
found that, with 26,000 volts on a fifty- 
mile line, but little trouble was caused by 
a dense fog followed by rain and freezing 
temperature, although the insulators be- 
came coated with ice and sleet, dry tce 
evidently being a good insulator. In 
anothar case, a fire occurring beneath a 
high-tension line cracked off the petti- 
coats of all three insulators, but did not 
stop the service. Upon one occasion an 
insulator pin on a 26,000-volt system 
broke, and the insulator fell off the wire, 
allowing the latter to remain upon the 
cross-arm. This condition lasted for five 
days, without causing any trouble, due, no 
doubt, to dry weather then prevailing. 
Upon another occasion, where a pin broke, 
the insulator remained upon the wire but 
fell over so as to allow the tie wire to 
touch the cross-arm. This burned a 
groove through the arm, across which the 


insulator bridged, and the line was oper-. 


ated for a short time in this condition. 
One of the most troublesome faults to 
locate was a puncture through the top of 
an insulator beneath a wire. This punc- 
ture reached through the porcelain and 
sulphur to the iron pin, and was only dis- 
eovered by feeling all of the pins to de- 
tect that which was hot. Mr. Reagan has 
also had some experience with poorly an- 
nealed insulators. Many of these broke, 
making it necessary bo replace all of those 
on a fifty-mile line.—Abstracted from the 
Street Railway Review (Chicago), May 20. 
j 
A New Receiver for Wireless Telegraphy. 


The following receiver for wireless 
telegraphy, due to M. Pelcher, consists of 
an adaptation of the capillary electrome- 
ter. As is well known, the surface tension 
at the surface of contact between mercury 
and acidulated water is affected by the 
passage of an electric current from the 
one to the other. This action may be made 
to cause the mercury to shift its position 
in the tube, and in this way close a local 
circuit. The apparatus consists simply 
of a capillary tube partially filled with 
mercury, having the part above the mer- 
cury filled with acidulated water, and hav- 
ing its lower end dipping into a similar 
solution. The antenna is connected to a 
wire leading into the upper part of this 
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tube, and connection is made to the ground 
from the vessel by means of a wire, good 
conductivity being secured by a layer of 
mercury on the bottom of this vessel. Two 
wires from a local signaling circuit are 
led into the capillary tube, one being be- 
low and the other just above the normal 
position of the upper surface of the mer- 
cury. When electric waves encounter the 
antenna, the changes in potential set up 
at the surface of the mercury cause the 
latter to rise and close the local circuit, 
thus giving the signal. A variation of this 
device consists of two capillary tubes, both 
scaled into a glass vessel which is partially 


filled with acidulated water, and covered 


with a flexible diaphragm. The diaphragm 
is then covered by a second vessel, from 
which two rubber tubes are led off. The 
oscillations of the mercury, due to elec- 
tric waves, are thus communicated to the 
diaphragm, and the latter converts them 
into audible signals which can be heard 
by applying the tubes to the ear.—Trans- 
lated and abstracted from DL Éclairage 
Electrique (Paris), May 14. 
. A 


Electric Traction for Railways. 


In this section of a serial on electric 
traction for railways, Mr. W. M. Mordey 
gives some details of the electric locomo- 
tive tested recently on an experimental 
line adjoining the works of the Maschinen- 
fabrik Oerlikon, near Zurich. This loco- 
motive is equipped with the Ward Leon- 
ard system, and is much simpler than 
might be imagined from the description. 
The author thinks it is hardly more com- 
plicated than an ordinary direct-current 
locomotive, and less complicated than the 
three-phase locomotive used on the Valtel- 
lina line. ‘The impression of simplicity 
is due to the absence of resistances, con- 
trollers and connections, which in an ordi- 
nary locomotive take up a good deal of 
space. The locomotive weighs forty-one 
and one-quarter tons. It is rated at 400 
horse-power, and its normal tractive effort 
is 3,000 kilogrammes, the maximum be- 
ing 6,000. Its full speed is twenty-two 
and one-half to twenty-five miles an hour. 
The locomotive has four axles, and these 
are driven in pairs by two 220-horse- 
power direct-current motors. The mo- 
tors are geared to a central axle, which 
drives the wheels by means of an outside 
connecting rod. A 400-horse-power mo- 
tor-generator is mounted in the middle of 


the locomotive, the shaft pointing fore 
and aft. This runs at 1,000 revolutions 
per minute, and consists of a squirrel-cage 
non-synchronous single-phase motor di- 
rectly coupled to an ordinary direct-cur- 
rent generator, the latter being capable of 
giving 600 amperes at 600 to 700 volts. 
The two rotating parts of this machine 
are placed on the same shaft between two 
outside bearings. The stator of the in- 
duction motor is wound to receive current 
at either 700 or 15,000 volts, fifty cycles . 
per second. The direct-current generator 
is excited by a small dynamo driven by 
a small single-phase induction motor. This 
is fed with current at 700 volts by means 
of a small transformer. It is also used 
to start the motor-generator, so as to 
avoid drawing inductive currents from 
the line. A third induction motor drives 
an air pump for the air brakes. The 
braking, however, is done electrically by 
varying the excitation of the generator. 
During the tests the locomotive was at- 
tached to a heavy blocked car, and an at- 
tempt to start ‘was made. Although the 
train motors took more than 700 amperes, 
the current drawn from the line was only 
about thirteen amperes. The locomotive 
was then exerting more than its full trac- 
tive effort, while taking from the line only 
about thirty-eight per cent of the full-load 
current. In the opinion of the author, 
these tests show that the Ward Leonard 
system is a practical and convenient meth- 
od of single-phase alternating-current 
railway traction. Although it is obviously 
less simple than the direct use of large 
torque motors, it has features of interest 
and practical improvement which may 
very likely lead to its being preferred to 
the simpler methods for some kinds of 
work, especially for short lines with many 
stops. One advantage of the system is 
that it can work at ordinary frequencies, 
such as are suitable for electric lighting. 
—Abstracted from the Electrical Maga- 
zine (London), May 26. 
a 
Electric Power Distribution in England. 


The extent to which the British elec- 
trical industries have suffered by the ill- 
advised legislation of 1882 is discussed 
by Mr. L. Hill, general manager of the 
South Wales Electric Power Distribution 
Company. The claim is made that, 
at that time, the English machinery 
was the best in the world, and that the 
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lead then held would never have been 
lost if parliament, in its short-sighted 
effort to make good bargains for the mu- 
nicipalities, had not put an abrupt end to 
most electrical enterprises by this disas- 
trous act. The same spirit still prevails 
in England, and every effort to supply 
cheap power to manufacturing towns 
meets with the most violent opposition 
from foolish corporations. Lighting sta- 
tions can not compete in the supply of 
power with power stations. This fact is 
recognized, as the latter are permitted to 
charge less than half the legal charge of 
lighting plants. A lighting plant is re- 
quired by law to keep its pressure of sup- 
ply constant within a range of four per 
cent above or below the normal, thus 
making it impracticable to run large in- 
termittently worked motors off the 
lighting mains. Power stations are not 
hampered by the necessity of maintaining 
a very steady pressure, and can get along 
with a much smaller capital expenditure 
per unit sold. For power distribution a 
low frequency may be used. This leads 


to more mechanical machinery in the gen- 
erating station, and the generators are 
casier to operate in parallel. Mr. Hill 
says that a colliery taking a maximum of 
4,000 horse-power will find it cheaper to 
secure its supply of current from a power 
station than to erect its own generating 
machinery. In the latter case it will have 
to install a plant capable of dealing with 
a maximum demand, and about fifty per 
cent would be needed for reserve. A power 
company supplying ten collieries will re- 
quire only a plant capable of generating 
some two-thirds of the aggregate of the 
maximum demands from each, and a re- 
serve of ten per cent will be sufficient. 
Mr. Hill points out that, even for the work 
of hoisting, collieries will find an advan- 
tage in electric motors. The capacity of 
the latter for taking a momentary over- 
load of 100 per cent renders it possihle to 
adopt machinery of only about half the 
nominal power necessary for a steam en- 
gine to do the same work.—Abstracted 
from Engineering (London), May 27. 


a 

_ Overhead Tramway Construction. 

In this article “Lineman” deals with 
the design, selection, arrangement and 
erection of overhead line material. He 
discusses standard practices in England, 
and points out the leading features of the 
best design. Iron poles, made of three 
lengths of lap-welded iron, are satisfac- 
tory, provided the joints are sound. The 
method of testing by dropping the pole is 
not recommended, as it is too severe. A 
pole should be tested by supporting it in 
a horizontal position, and loading it at 
the top. This test proves the value of 
the joint better than any other, as, in 
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the event of a fault, the whole bend will 
take place at that point. Poles of small 
diameter are undesirable, since they give 
an appearance of weakness. The thick- 
ness of the metal should never be less 
than one-quarter inch. In placing the 
poles, great care should be taken to get 
the minimum strain upon them. Rust on 
the inside should be prevented by a coat- 
ing of tar. If ornamental collars are used 
to conceal the joints, these must be paint- 
ed inside as well as out, and the pole be- 
neath the collar must also be painted. This 
will prevent the pole below being streaked 
with rust. The standard bracket-arm con- 
struction is described, a loose clamping 
to the pole being advised. For span wires 
and guard wires, ordinary commercial 
wire is satisfactory, but it is not advisable 
to require unusual tensile strength, since 
such wires are brittle and springy. Line 
insulators and their supporting castings 


should be designed for a maximum 
strength with a minimum amount of 
metal. Insulating material should be 


hard, but not brittle nor scaly, and should 
have a smooth, glossy surface. It should 
be capable of sustaining heavy pressures 
without change of shape, should be im- 
pervious to rain-water and free from any 


weathering effect, and should remain hard 
at temperatures up to 250 degrees centi- 
grade. The last requirement is impor- 
tant, eince many insulators have broken 
down, due to the heat generated by sur- 
face leakage currents. Straight line 
hangers should not have petticoats, since 
this prevents the very necessary washing 
which a good rain-storm provides, and 
does not keep the insulator dry, every pass- 
ing trolley wheel throwing up sufficient 
water to make the whole thing wet. The 
metal of the ears should be tested for 
brittleness and to develop any hot cracks 
by bending. The practice of knocking off 
an excess of solder by a sharp blow should 
not be allowed. This is liable to start 
cracks. The requirements for line switches 
and their mountings are given. The use 
of fuses and circuit-breakers in boxes is 
thought to be unsatisfactory. The author 
concludes by urging the necessity of a 
thorough inspection of all material. He 
lays stress upon the fact that there is a 
minimum price at which good material 
can be supplied and erected.—A bstracted 
from the Electrical Review (London), 
May 2%. 
a 
Reduction of Fire Hazards in Electric 
Plants. 


In this article Mr. Howard S. Knowl- 
ton discusses ways and means of prevent- 
ing fires in electric plants. It is of liter- 
ally tremendous importance that the life 
of the most insignificant fire should be 
measured in seconds, and still more im- 
perative is it that, as far as human knowl- 
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edge can ensure, there shall be no combina- 
tion of materials and circumstances 
capable of causing any fire whatever. The 
solution of the problem is a matter of. 
details. The desirable construction of the 
power-house is taken up somewhat brief- 
ly, the use of fire shutters and wired glass 
being urged wherever windows or sky- 
lights are exposed to the danger of flame. 
It is particularly important to see to it 
that there is no weak point where a fire 
may start on the roof—a part of the build- 
ing which is too frequently neglected. In 
regions traversed by high-potential trans- 
mission circuits, the risk to telephone and 
telegraph offices and other electric plants 
should be investigated by a skilled engi- 
neer. The cross of a high-tension wire 
and a low-tension wire is particularly 
dangerous, since it may start fires at wide- 
ly scattered points. A table is given of 
the causes of fire in electric plants, an 
examination of which leads to the con- 
clusion that the greater proportion are 
preventable. Careless operation is at the 
bottom of most of the trouble, and un- 
ceasing vigilance and inspection are the 
price of security. In fact, the whole prob- 
lem of fire prevention is largely one of 
keeping all possible hazards in mind and 
watching all the dark nooks and corners. 
The supply and maintenance of appara- 
tus for the discovery and extinguishment 
of incipient fires deserve the closest at- 
tention. Within an electric plant water is 
of no value in putting out an electric fire ; 
hence, automatic sprinklers are undesir- 
able. Extinguishers of the dry-powder, 
chemical or compressed-gas type will be 
far more effective for all-around service. 
While a daily examination of all fire ap- 
paratus is not necessary, it is unwise to 
let more than a week elapse between in- 
spections. It pays to file written reports 
discussing changes in the fire-fighting 
equipment of the plant, and usual con- 
ditions, refilling of pails, ete. ‘The re- 
sponsibility for this work should be laid 
upon one employé alone, and his reports 
should receive the attention of the super- 
intendent, and not be allowed to lapse. 
into mere perfunctory records. It is im- 
portant that all electric stations should 
he provided with alternative sources of 
illumination, since a fire will often put 
out the electric lights. Automatic fire- 
alarms are necessary in all plants which 
are divided into several rooms. Money 
spent for thermostats is well invested. Ar- 
rangement of the machinery should be 
carefully studied, plenty of clear space 
being left overhead, so that the crane may 
remove quickly and safely any damaged 
piece of apparatus. A few hundred dol- 
lars will go a long wav toward completely — 
protecting all but the largest plants from 
all fires, except those which are human- 
lv speaking, unpreventable.—A bstracted 
from the Engineering Magazine (New 
York), June, 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Solenoids and Electromagnets. 

The Electric Controller and Supply 
Company, Cleveland, Ohio, is the manu- 
facturer of a line of electromagnetic ap- 
paratus, embodying special features, which 
has been operated for some time with 
more than ordinary success. The accom- 
panying illustrations show a few of the 
applications of these electromagnetic de- 
vices to commercial apparatus. With ordi- 
nary forms of electromagnets of the horse- 
shoe and single-plunger ironclad types, 
there is an undesirable characteristic in 
the increase in pull as the plunger ap- 
proaches the stationary pole or plug, caus- 
ing a rapid acceleration toward the end 
of the stroke. When the motion of the 
moving part is arrested through the 
plunger striking the stationary pole or 
other stop, a blow involving a considerable 
amount of energy is delivered, and the 
frequent repetition of this causes wear 
and tear and the loosening of bolts and 
other parts. In order to overcome these 
objections, the Electric Controller and 
Supply Company has designed a new form 
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Fic. 1.—SECTION oF '‘ MAGNETIC CUSHION” 
SOLENOID. 


of electromagnet termed the “magnetic 
cushion” type. Fig. 1 is a sectional draw- 
ing, and Fig. 2 a reproduction of a photo- 
graph illustrating the construction of this 
type of electromagnet. The initial pull 
of the magnet through the air-gaps is 


equal to that of a plugged or stopped 
type of magnet of equal weight, and a 
desirable characteristic is obtained, in that 
the curve of tractive force is almost hori- 
zontal, obviating rapid acceleration of the 
plunger toward the end of the stroke. 


Fig. 2.—‘‘ MAGNETIC CusHION ” SOLENOID. 


The motion of the plunger is arrested by 
the action of the magnetic field, which 
gives rise to the designation, “magnetic 
cushion.” No mechanical: stop is pro- 
vided, and there is no blow or shock when 


the plunger is brought to rest at the end. 


is also novel. The outer casing is hung in 
the plane of its centre of gravity on two 
trunnion pins carried in a supporting 
ring, which, in turn, is supported pivot- 
ally by a pair of trunnions mounted in 
stationary bearings. This construction 
eliminates the necessity of links or 
slotted holes in the connection of the 
plunger, and the operating lever of 
the mechanism to which it is at- 
tached prevents the plunger from 
binding in the bore of the magnet, 
and allows the magnet to adjust it- 
self to inequality or poor alignment 
in the setting. 

Fig. 3 illustrates three older types 
of electromagnets, ithe designs of 
which have been superseded by the 
magnetic cushion type. These, how- 
ever, serve to illustrate the variety 
of requirements which the company 
is able to meet in its standard line 
of manufacture. The smallest mag- 
net of the three is of the horseshoe 
plugged type, capable of lifting 175 
pounds through two inches, when 
used in series with a fifty-horse- 
power 220-volt motor. The second 
magnet is of the ironclad plugged type, 
shunt-wound for 220 volts, and will lift 
200 pounds through one inch. 

The plunger is a close fit in the bore of 
the spool, which is closed at the top, and 
thus acts as a dashpot in checking the 


Fic. 3 —StNGLE-PLUNGER, [IRONCLAD AND HORSESHOE ELECTROMAGNETS, 


of its travel. For operation in exposed 
places, the winding of the magnet is com- 
pletely enclosed and protected by the iron- 
clad construction of the return magnetic 
circuit. 

The method of supporting the magnet 


motion of the plunger. The third magnet 
is also of the ironclad plugged type, shunt- 
wound for 250 volts, and will lift 1,200 
pounds through four inches, and 3,500 
pounds through one inch. This solenoid 
is used for releasing a brake for the first 
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three inches of travel through its plunger, 
and also for actuating a seventy-two-inch 
clutch through the last inch of travel. 
The addition of the load imposed by the 
clutch in this case prevents the rapid ac- 


> 


Fig. 4.—MAaGnet HANDLING BOILER HEADS. 


celeration of the plunger near the end of 
the stroke. 

Fig. 4 shows a lifting magnet handling 
a number of boiler heads. The lifting 
magnets manufactured by the Electric 
Controller and Supply Company are de- 
signed for handling pig iron, and the vari- 
ous products of iron and steel, both during 
the process of manufacture and in the 
finished state. In all cases an electromag- 
net is used, suspended from the hook of 
an electric, steam, pneumatic or hydraulic 
crane. Direct current at any of the com- 
mon voltages of distribution may be em- 


Fig. 5.— MAGNETIC PLATE CLUTCH. 


ployed for energizing the magnet. Flexi- 
ble cables are used for conveying current 
to the magnet, and the only additional ap- 
paratus, in general, required for the op- 
eration of the magnet consists of a small 


- 
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switch for connecting and disconnecting 
the winding of the magnet from the source 
of current supply. 

In operation, the magnet is lowered 
upon the material to be lifted and the 
switch closed, thus causing the magnet to 
attract and hold the material, which may 
then be hoisted and transported to the 
desired point. By simply opening the 
switch, the material is instantly released. 

As the lifting magnets are called upon 
for a variety of services, a single design 
is not adapted to handle the full range of 
material. The apparatus must, in each 
case, be designed to meet the form of 
material to be handled. A magnet which 
would handle five tons in the form of an 
ingot might not handle 500 pounds in 
the form of thin plates. It is therefore 
necessary to understand, in each case, the 


Fie. 6.—Gravity-TyPE MAGNETIC SWITCH. 


operating conditions, with special refer- 
ence to the range and form of material to 
be handled. 

Fig. 5 shows a magnetic plate clutch. 
This clutch eliminates the use of levers 
and toggle joints. It can be thrown into 
and out of action from any number of 
points by the manipulation of a small 
switch connected by wires to the source 
of current and the magnetizing winding 
of the clutch. In operation this form of 
clutch has a high efficiency, transmitting 
full power with no slip, and consuming 
a small amount of current. The com- 
pany has in operation magnetic clutches 
transmitting forty horse-power,. consum- 
ing one-half ampere at 110 volts. The 
clutch may be designed so that it will slip 
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in starting, thus bringing its load up to 
speed gradually. In general, the driving 
member of the clutch is of considerable 
weight, and through its inertia serves the 
purpose of a flywheel in protecting the 


Fie, 7.—FRONT VIEW, CLAPPER-TYPE - 
MAGNETIC SWITCH. 
driving system from shock during the ac- 
celeration of the load. 

In the apparatus shown herewith the 
friction element is composed of a plurality 
of friction plates, keyed alternately to the 
driving and driven elements, and constant- 
ly bathed in oil. This serves to lubricate 
the plates, and, at the same time, trans- 
mits the heat to the retaining case, where 
it is dissipated at the corrugated surface 
of the case. 

Fig. 6 shows a gravity-type magnetic 
switch. This is regularly built in capac- 


Fia. 8.— Rear View, CLAPPER: TYPE 
MAGNETIC SWITCH. 
ities from 1 to 150 amperes. The switch 
is closed by the direct action of a vertical 
electromagnet on a movable plunger which 
carries the contact arm of the switch. The 
switch is opened by the action of gravity 
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on the plunger and contact arm, the 
weight of which is sufficient to produce 
instantaneous separation of the contacts. 

Fig. 7 shows a front view of a clapper- 
type magnetic switch, Fig. 8 showing a 
rear view of the same switch. The main 
contacts of the switch are of copper, and 
are protected by auxiliary contacts of car- 
bon, so arranged that the final opening of 
the circuit always takes place at the car- 
bons, protecting the main contacts from 
the effect of arcing. The construction of 
the switch is such that the frame of the 
electromagnet and the arm which carries 
the movable carbon contacts direct a heavy 
magnetic flux in the path of any arc 
which may be formed when the circuit is 
opened. 

This switch is built for any capacity 
exceeding 150 amperes. The magnet core 
is horizontal, and the switch arm vertical. 
The switch arm is pivoted near its lower 
extremity, and is normally held open by 
a powerful spring, being closed by the 
movement of the plunger of an electro- 
magnet yoked to the arm. 

The switch arm is provided at its upper 
end with a heavy wedge-shaped contact 
of laminated copper, reenforced with 
auxiliary contacts of non-arcing metal and 
a final or breaking contact of carbon, these 
parts being arranged to contact with the 
stationary copper plate, also provided with 
a carbon block. The various parts are so 
disposed that the final opening of the cir- 
cuit always occurs at the carbon contact. 
A powerful blowout magnet is provided, 
the poles of which are so disposed as to 
produce an intense magnetic flux between 
the carbon contacts. The winding of the 
blowout magnet is in series with the 
switch, so that the strength of the magnet 
is always in proportion to the current 
which must be broken. 


An Electric Automobile Test Run. 


Some remarkable claims are being made 
by the Rhode Island Electromobile Com- 
pany, Providence, R. I., for the new 
“Providence” battery, due to a recent test 
run from Providence to Boston on one 
charge. 

The vehicle used in the test was a 
Waverly runabout provided with thirtv- 
two cells and a two and one-half horse- 
power motor. On level roads the dis- 
charge averaged thirty amperes; on hills 
the variation averaged from sixty to seven- 
ty amperes; the highest discharge being 
100 amperes. The company claims that 
the performance of the vehicle was all 
the more creditable because one of the 
cells was cut out two miles north of Paw- 
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tucket, which caused a drop of two volts, 
and the resistance of the copper wire used 
in cutting out the cell was also against 
the battery. However, at the end of the 
run the battery manifested, no signs of 
exhaustion, and the cyclometer registered 
forty-seven and one-half miles. The volt- 
meter registered a drop of three volts, and 
as the limit of mileage is not reached 
until there is a drop of eight volts, it 
is evident that the machine could have 
gone a considerable distance further. The 
vehicle and cells are said to have been 
in regular service for a year and one-half 


and to have recorded 12,000 miles. In the 


construction of the cell, the active or work- 
ing material is confined to the grid by a 
separator which keeps the plates apart, 
and while retaining the active material in 
its place in the grid, allows free circula- 
tion of the electrolyte to every part of 
the plate. 


> 
Three-Bearing Generators for Gas 
Engine Plants. 

The Commercial Electric Company, 
Indianapolis, Ind., has designed a line of 
direct-current generators for use in con- 
nection with gas and gasoline engines. 
For this purpose, because of the irregu- 
lar impulses of the engine, it is provided 
with a flywheel which will overcome the 
fluctuations of the dynamo speed and 
produce a steady light. Instead of plac- 
ing the flywheel upon an extension of the 
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by the pull of the dynamo belt. The 
three pedestals, with the machine frame, 
are mounted upon a heavy iron base, which 
is carried upon sliding rails with hand- 
wheels and thrust screws, by means of 


which the belt tension may be adjusted. 
The machines are made in the usual sizes, 
in capacities from one-half to thirty kilo- 
watts. 


An Automatic Lamp Shade. 
The accompanying illustration shows 
an automatic lamp shade which the Gen- 
eral Incandescent Are Light Company, 


AUTOMATIC LAMP SHADE. 


New York city, has placed on the market. 
This shade and holder can be instantly 
put on or removed from any size of elec- 
tric lamp, from four to twenty-four candle- 
power, without removing the lamp from 
its socket, adjusting itself to the lamp 
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THREE-BEARING GENERATOR FOR Gas ENGINE PLANTS. b 


armature shaft, this machine is fitted with 
an extra heavy shaft, which is extended 
to receive a heavy flywheel, and which is 
supported by three bearings, two of which 
are placed close upon either side of the 
flywheel, where they will support its 
weight and receive any extra strain caused 


automatically. _In addition to the econo- 
my in time with the use of this shade, the 
company claims that it will increase the 
amount of illumination thrown down by 
the lamp. The shade may be used with 
an upright portable lamp by bending the 
arms up to right angles and adjusting 
from inside the holder. 
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Line Material for Alternating-Cur- 
rent Railway Service. 

The Elmer P. Morris Company, 15 
Cortlandt street, New York city, has 
placed on the market a number of devices 
for alternating-current railway service, 
illustrations of which are shown here- 
with. The porcelain insulator used with 
this apparatus is of the highest grade 
manufactured by R. Thomas & Sons, 
East Liverpool, Ohio. There has been 
selected for the construction of this line 


a Ta i 


(Q; 


“oan” H | 


pe 


STRAIGHT LINE INSULATOR FOR ALTERNATING-CURRENT 


ELECTRICAL REVIEW 


standard size of ear now in use may be 
employed. The insulators are made very 
heavy, so as to withstand hard usage on 
trolley lines. 

Appreciating the difficulties due to the 
disintegrating effect of alternating cur- 
rents for continuous service, this material 
has been designed to especially meet these 
requirements. The patents on these de- 
vices are for modifications of the patent 
taken out by Mr. Elmer P. Morris, presi- 
dent of the company, on May 27, 1890. 
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RAILWAY SERVICE. 


material an insulator which R. Thomas 
& Sons guarantee to stand 8,500 volts in 
service. 

There are two forms of straight-line 
hanger, one having the span wire pass 
around the hanger in the usual manner, 
and the other having two porcelain bush- 
ings protected from the weather in the 
ends of the arms. This form requires 
the span or suspension wire to be cut. 
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RAILWAY WORK. 


The porcelain insulators in the ends of 
the arms are thoroughly protected from 
the weather, and act as an additional 
insulator. This form is used in the single 
and double-curve insulator. 

~The bolts upon which the ears are 
fastened are securely embedded in the 
porcelain. They are made in five-eighth 
and three-quarter-inch sizes so that the 


Mechanical Draught at St. Louis 
Exposition. 

Of the buildings at the Louisiana Pur- 
chase Exposition two of the most interest- 
ing and thoroughly inspected are Machin- 
ery Hall and its nearest neighbor, the 
Steam, Gas and Fuels Building. 

The 40,000 engine horse-power which 
has been provided is furnished by en- 
gines located in one end of the Machinery 


Building, while the entire space taken by 
the boilers themselves occupies a con- 
siderable part of the 100,000 square feet 
of floor space which the Steam, Gas and 
Fuels Building contains. 

On approaching the exterior of this lat- 
ter building one’s attention is first at- 
tracted by the short steel stacks arising 
from the roof. These steel funnels are in- 
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dicative of mechanical draught apparatus, 
which is furnished fans and engines by 
the Buffalo Forge Company, of Buffalo, 
N. Y., for a total of 16,600 horse-power 
boilers of various types. The stacks re- 
ferred to are for the horizontal boilers 
only, the upright boilers, of which there 
are a number, having each its own sepa- 
rate and much smaller smoke pipe. 

All of the boiler plants are of special 
interest, not only on account of the large 
capacity of batteries served, but because 
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of the fact that they are expected to run 
continuously at from twenty-five to fifty 
per cent above rating. ‘This requires an 
intense draught and fans running at un- 
usually high speeds for such large units. 
Wherever possible duplicate fans have been 
installed, each one being of sufficient ca- 
pacity to handle the entire load. 

All of the fans are driven by direct- 
connected Buffalo horizontal engines, and 
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a rigid substructure is employed to sup- 
port the engines and outboard bearings, 
which carry the weight of the over- 
hung blast wheel. A large bow] is pro- 
vided in the engine side of the fan hous- 
ing and the substructure is extended into 
this space, allowing a water-cooled, self- 
oiling bearing to be placed close to the 
centre of gravity of the wheel. The fans 
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are heavily built and braced to support 
the weight of the stacks, which have orna- 
mental tops and are built of one-quarter- 
inch and three-sixteenths-inch plate. 

The first battery to be installed consist- 
ed of eight 400-horse-power boilers, build- 
ers’ rating, Heine boilers, which, when 
running at twenty-five per cent overload, 
will deliver 4,000 horse-power. For this 
battery, two 240-inch Buffalo fans, with 
fourteen-foot blast-wheels, five and one- 
half feet wide, are used, each driven by a 
fourteen by fourteen centre-crank engine. 

The maximum speed will be about 143 
revolutions per minute, and in order to 
run economically at large variations in 
load the eccentric is controlled by a link 
motion adjustable while the engine is run- 
ning. The throttling governors vary the 
speed, and thus in order to secure any 
desired draught pressure, the governor 
mechanism may be adjusted for the de- 
sired speed, and the link motion set to 
secure the earliest cut-off possible. 

This feature has been adopted on all 
large induced draught installations made 
by the Buffalo Forge Company for some 
time and ensures economical operations at 
low speeds. 

There are three independent groups of 
Cahall boilers of different types, the first 
two groups consisting each of four 508- 
horse-power boilers, which will be run up 
to fifty per cent overload, and on account 
of lack of space it has been impossible 
to furnish duplicate fans. For each of 
these groups the fan is a 210-inch, with 
a blast-wheel twelve feet four inches in di- 
ameter and forty-three inches wide, driven 
by a twelve by twelve engine at 220 revo- 
lutions per minute maximum. ‘The third 
group of Cahall boilers is of approximately 
the same capacity as the Heine group, and 
the apparatus is of the same size. 

The most prominent exhibit of foreign 
boilers is shown in the group including 
the Belleville and Niclausse types, the 
rated horse-power of which will be 1,700, 
and as it is expected that these marine 
boilers will be tested at a large overload, 
the induced draught fans, which are in 
duplicate, are designed for 2,550 horse- 
power each and will run at 175 revolu- 
tions per minute. These fans have blast- 
wheels twelve feet four inches in diame- 
ter and are four feet wide, driven by di- 
rect-connected twelve by fourteen engines. 

All of the engines are of the piston- 
valve type, with removable bushings, 
forged-steel shafts and crossheads, and are 
of the same design and finish as regularly 
furnished for similar work by the Buffalo 
Forge Company. 
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Universal Portable and Desk Lamp. 

“Universal” is the name of a new com- 
bined portable and desk lamp, which is 
being put on the market by the Central 
Electric Company, Chicago. It is entirely 
new and possesses many desirable features. 
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COMBINED PORTABLE AND DESK LAMP. 


The lamp consists of an adjustable arm 
mounted on a finished base and is fitted 
with a parabolic shade, which serves as a 
reflector and may be moved by a touch 
to any desired angle without resorting to 
the loosening of screws. The shade is 
furnished with a patent holder attach- 
ment, which can be adjusted to fit any 
lamp at will. The adjustable arm admits 
of the light being instantly drawn forward 
or back or swung to right or left at pleas- 
ure without rising from one’s chair. ‘The 
distinctive feature of this portable is that 
the joint is so made that the adjustable 
arm is “self-maintaining” in any position 
in which it is placed. Its moving differs 
from other portables on the market, also 
in that, when changing it from one posi- 
tion to another, the only thing necessary 
is to swing the light into the desired po- 
sition and the arm, being “self-main- 
tained,” remains there. 

The finished base is felt-covered to pre- 
vent marring or injuring a polished desk, 
and the fact that the base weighs five 
and one-half pounds prevents the portable 
from becoming unbalanced when the arm 
is extended in any position of the differ- 
ent positions in which it may be used. 

The portable is finished in polished brass 
or oxidized copper, and while the illus- 
tration shows it merely for a roll-top desk, 
it is adaptable for use in the drawing- 
room, for the piano, and for show windows 
and decorative lighting. 
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High-Speed Locomotive Tests in 
Germany. 

In a report, United States Consul] F. H. 
Mason, at Berlin, Germany, gives the re- 
sults of the recent German tests with 
steam locomotives, which have already 

been noted in the ELEC- 
TRICAL Review. The report 
states, in addition, that the 
Berlin engineer, Dr. W. 
Reichel, has made a compari- 
son between the cost of steam 
and electric traction from 
the standpoint of German 
practice, as illustrated by the 
recent experiments with both 
~~. motive powers. The steam 
==» train, with five cars and a 
standard locomotive, weighs 
330 tons. It seats 168 pas- 
sengers, and uses at full speed 
1,400 horse-power. The elec- 
tric train, with one motor car 
and four trail cars, weighs 
260 tons, seats 180 passen- 
gers, and utilizes 1,000 horse- 
power. Each train and en- 
gine costs, for initial construction, about 
$100,000. The operating cost of the steam 
train is fixed by Dr. Reichel at twelve 
and one-half cents per 100-seat kilometres, 
and eleven and one-half cents, or one cent 
cheaper, for the electric train. 


=- 


Indiana Independent Mutual Tele- 
phone Association. 


The annual meeting of the Indiana In- 
dependent Mutual Telephone Association 
will be held at La Fayette, Ind., Tuesday, 
June 28, and Wednesday, June 29. From 
present indications this will be a large 
meeting, and it is expected that at least 
200 representatives of operating com- 
panies will be present. 

The programme committee has arranged 
for interesting sessions, and opportunity 
will be given for manufacturers to make 
complete exhibits. The headquarters will 
be at the Hotel Lahr. 

The Sterling Electric Company, La 
Fayette, Ind., is located at La Fayette, 
Ind., and has agreed to undertake to fur- 
nish an elaborate entertainment for the 
convention. This company expects to have 
the cooperation of other telephone manu- 
facturers and supply men in this direc- 
tion. 

Mr. Rome C. Stephenson is president; 
Mr. Charles M. Zion, vice-president, and 
Mr. Harry B. Gates, secretary and treas- 
urer of the association. The office of the 
president is at Rochester, Ind. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW DUTCH CABLE IN THE FAR EAST—A syndicate of 
German and Dutch capitalists has been organized for the financing 
of a cable proposition from the Dutch island of Menado Tua, off 
the coast of Celebes, East Indies, to the island of Guam, and thence 
to Shanghai. Through a connection with the American cable, it 
is intended to eliminate British influence over the Dutch and Ger- 
man cable business with East Asia. A company for laying the 
cable will be formed with a capital of $1,750,000. 


CHICAGO MUNICIPAL PROPOSITION—The city council of 


Chicago, Ill, has passed an order directing the legislative com- 
mittee to prepare an act to be introduced at the next session of 
the legislature in January, permitting the city to issue certificates 
of indebtedness, enabling it to acquire and operate gas and electric 
light plants for municipal use and to supply the public with light 
and power. The council also ordered the same committee to pre- 
pare an act permitting the city to regulate the price of gas. 


INDEPENDENT TELEPHONE DEVELOPMENTS—It is stated 
that the United States Telephone Company within the next sixty 
days will make important extensions to its long-distance service. 
The work will include connections between Dayton, Ohio, and 
Richmond, Ind., which will give complete long-distance connec- 
tions through Indianapolis and St. Louis to Kansas City. Wires 
will be strung into Cincinnati and Wheeling, W. Va. In addition 
to this, many of the towns in Ohio not now having long-distance 
connections will be given them, and the old service will be increased. 


THE STATEMENT OF THE NEW YORK CITY RAILWAY COM- 
PANY—The consolidated statement of earnings and expenses of the 
New York City Railway Company for the year ending December 31, 
1903, including the Metropolitan and Third Avenue systems, but 
excluding the Central Cross-Town Railroad Company, which was 
not leased to the Metropolitan company until April 1, 1904, shows 
gross earnings of $21,221,519, and expenses of $10,990,602. The net 
earnings are therefore $10,239,917, to which is added other income 
of $1,373,793, making the total income $11,604,710. 


THE ALLIS-CHALMERS COMPANY—The annual report of the 
Allis-Chalmers Company for the year ended April 30, 1904, shows 
net profits of $952,624, and preferred dividends of $853,125, leaving 
a surplus of $99,499. Added to the previous surplus of $820,835, this 
makes a total of $920,334. The net profits, as given above, are after 
deducting operating expenses, reserve, depreciation, maintenance 
and repairs. The fiscal year will hereafter terminate on the last 
day of June in each year. The date of the annual meeting of 
stockholders will now be the first Thursday after the first Wednesday 
in September. This year the stockholders’ meeting will be held 
at No. 15 Exchange Place, Jersey City, N. J., September 8, at 12 
o'clock. In the course of his report, Mr. B. H. Warren, president 
of the company, says: “In the settlement of several business 
contracts entered into prior to March last, the company became 
the owner of $100,000 par value of its preferred stock and $180,000 
par value of its common stock, which shares have been canceled, 
thus reducing the outstanding capital stock to $16,150,000 of 
preferred stock, and to $19,820,000 of common stock. During the 
past year the following expenditures have been made in the in- 
crease or for the greater economy in the operation of the produc- 
tive property of the company: additions to plants, $642,232; new 
plant, $77,300; terminal railroad, $49,060. AII of the property of 
the company is owned in fee, except the Bullock electrical works 
at Norwood, near Cincinnati, Ohio, the latter being held under a 
long lease.” 


MEXICAN ELECTRICAL NOTES—It is stated that a syndicate 
is in process of formation for the purpose of constructing a system 
of electric railways in the city of Parral, state of Chihuahua. The 
syndicate also purposes to build and operate an extensive long- 
distance system of telephones in the state of Chihuahua. The tele- 
phone line will be built to a number of the leading mining camps 


in the state of Chihuahua. The telephone line will be built to 


a number of the leading mining camps in the state. Miguel S. 
Macedo and Jose Maria Velasquez have been granted a concession 
by the Mexican government, which will permit the establishment 
of an extensive electric power plant and irrigating system in the 
state of Guerrero. The electric lighting system in Vera Cruz is 
to be considerably extended which will mean the purchase of quite 
a large amount of equipment in the United States. Francisco 
Hernandez is manager of the estate which was granted a concession 
for establishing and working the system. An electric railway is 
to be constructed between Puebla Neuva and Navidad del Puerto, 
in the state of Jalisco. The line is to be built by the owners of 
the Puebla Neuva mines, who are European capitalists. The 
Mexican government has granted to the contracting firm of Mackin 
& Dillon, of Monterey, an extension of their concession for the con- 
struction and operation of an electric railway from Monterey to 
Villa Guadaloupe. The concession also gives the right for the 
building of electric lines in several of the principal streets of 
Monterey. 
AUTOMOBILE NOTE. 


THE AMERICAN AUTOMOBILE ASSOCIATION, touring com- 
mittee, 7 East Forty-second street, New York city, N. Y., is announc- 
ing that continued interest in the St. Louis tour of the association, 
July 25 to August 10, 1904, is manifested by the constant request 
for entry blanks. A number of changes in the routes, as given in 
the official booklet, has been decided on, as follows: (1) An optional 
route is given from Cleveland to Clyde, Ohio, by way of Sandusky, 
along the shore of Lake Erie. Under certain weather conditions 
this may be preferable to the route as planned, through Elyria, Ober- 
lin and Norwalk. (2) An optional route from Chicago to Joliet, by 
way of the west bank of the Illinois river. This gives a choice of 
routes on either side of the river. (3) A detour will be necessary 
at Effingham, 111., on the National highway. At that point the route 
will follow a road about two miles north of the highway to a point 
a few miles east of Vandalia. (4) A detour in Indiana, from Indian- 
apolis, passing south of Greencastle, to Rockville, and thence to 
Terre Haute, will give a route which, while twenty miles longer 
than the highway, is in some respects preferable. (5) By turning 
south at Springfield, Ohio, an interesting route through Dayton, 
Ohio, and Eaton can be secured. The distance is about ten miles 
further than by the National highway. (6) The route from Phila- 
delphia has been changed to run through Reading and Harrisburg, 
instead of by way of York and Lancaster, as at first provided. It is 
also probable that an optional route from Syracuse will be arranged, 
by means of which it will be possible to avoid the Montezuma 
marshes. 

ELECTRIC LIGHTING. 


PORT LAVACA, TEX.—Work has begun on the electric light 
and ice plant, and it is expected to have it in operation within 
sixty days. 

TOPIO, MEXICO—Miguel Morga, of this city, has been granted 
a concession by the Mexican government for the establishment of an 
electric light and power plant. 


WILKESBARRE, PA.—Ground has been broken for the erection 
of a new power plant at North Franklin colliery, Trevorton, from’ 
which electric power will be supplied for lighting the breaker and 
mines and for mine haulage. 


MONTGOMERY, ALA.—The Montgomery Light and Water Power 
Company has secured a temporary injunction against the Citizens’ 
Light, Heat and Power Company, seeking to restrain it from string- 
ing wires on certain streets as allowed by the city council. 


STROUDSBURG, PA.—Local capitalists will oppose the erection 
of an electric power plant at the Water Gap by the Delaware Water 
Gap and Power Company, which is composed of Philadelphians. The 
plan is to combine the waters of Brodhead and Cherry creeks and 
erect a power plant at the Gap, where there would be a head of 100 
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feet of water. Local parties interested in a similar enterprise assert 
that the taking of water from the creeks would interfere with their 
rights. 


VIDALIA, LA.—The Interstate Electric Company, New Orleans, 
has turned over to the city the municipal electric lighting plant, for 
which $15,000 bonds was voted last year. The plant cost $10,000. 
It has a_seventy-five-horse-power engine, eighty-five-horse-power 
tubular boiler and furnishes fifty arc lights and 400 incandescents. 


REDDING, CAL.—The city of Eureka, in Humboldt County, is 
to be supplied with electric power and lights from a plant to be 
installed immediately at Junction City, Trinity County. The com- 
pany interested is the North Mountain Power Company. John M. 
Vance and William Carson, of Eureka, are among the principal 
directors. The distance by pole line from the proposed power plant 
in Trinity County to Eureka is sixty-five miles. 


NORFOLK, CT.—As the result of the failure of the Norfolk Elec- 
tric Light and Power Company to reach an agreement with the town 
of Norfolk for the continued lighting of the streets, the company 
has decided to discontinue the lighting branch of its business. Sev- 
eral capitalists have made arrangements to organize a new company, 
and to establish an electric lighting plant on Mill river, and to sup- 
ply lights to both Norfolk and Canaan. A valuable water privilege 
will be utilized. 


LITTLE FALLS, N. Y.—The Herkimer County Light and Power 
Company has entered into a contract with the officers of the village 
of Mohawk to furnish electricity for lighting the streets of the vil- 
lage and for pumping water for the village waterworks. The lamps, 
poles and wires that have been used by the village will be used by 
the power company, and a high-tension line will be laid on the south 
side of the river between Little Falls and Mohawk, which it is ex- 
pected to have completed before September. 


WEST PALM BEACH, FLA.—A meeting of the board of directors 
of the East Coast Electric Light, Power and Ice Company was held 
recently, when the resignations of A. P. Anthony and J. R. Anthony, 
Jr., were received as members of the board. The resignations were 
accepted, and the vacancies filled by the selection of George W. Fot- 
ter and Wallace R. Moses. The resignation of A. P. Anthony also 
included his giving up the position of treasurer, and George W. 
Potter was unanimously elected his successor. 


PENTWATER, MICH.—A contract has been entered into between 
the village and the Oceana Electric Company, as a result of which 
the company will operate the local water plant, and will also install 
equipment to furnish twenty arc lights for the village and current 
for private consumers at fifty cents per thirty-two candle-power in- 
candescent lamp. Arc lights are to be of 1,000 candle-power, and to 
cost $75 per month for the entire twenty lamps. The contract is 
for ten years, and the plant is to be installed before December 31 
of this year. 


HARTFORD, CT.—The Hartford Electric Light Company has 
leased from the Hartford & New York Transportation Company a 
tract of land on the Connecticut river front at Dutch Point and will 
utilize the property as the site for a large power plant. The plant 
will take the place of the present station, which is located at a 
considerable distance from the river. It is believed that a large 
saving in the transportation of coal and in the supply of water can 
be effected. The present steam plant, including the big turbine 
wheel and boilers, will be moved to the new plant, and it is expected 
that an additional turbine will be installed. 


CHESHIRE, CT.—The New Milford Power Company, which is to 
transmit electric power from its plant on the Housatonic river, in 
Litchfield County, to this place for the operation of the trolley cars 
of the Connecticut Railway and Lighting Company, is having con- 
siderable difficulty in getting the needed right of way for its pole 
line between Cheshire and Milldale. As soon as the rights of way 
are secured the work of erecting the poles and stringing the wires 
will be pushed as rapidly as possible. The Connecticut Railway and 
Lighting Company has completed its transforming plant at this 
place. The dimensions of the station are 100 by 140 feet. The 
capacity of the plant here will be about 1,800 horse-power. The 
transformer plant at Waterbury is already in operation; the one at 
Cheshire will be ready in a few weeks, and the one for the New 
Britain district will be ready for use somewhat later. 
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NEW INCORPORATIONS. 


NASHVILLE, TENN.—The Gass Bridge Telephone Company. 
$300. 

MADISON, WI1S.—Westby 
$10,000. 


ST. PAUL, MINN.—The White Bear Electric Company. In- 
creased to $25,000. 


BERKLEY, VA.—The Bott & Lewis Railway Company. In- 
creased from $5,000 to $10,000. 


Telephone Company. Increased to 


ROCKFORD, OHIO—Rockford Toll Line Telephone Company. 
Increased from $10,000 to $20,000. 


DES MOINES, lOWA—Cedar Falls Mutual Telephone Company. 
$25,000. Incorporators: N. H. Harris and others. 


QUINCY, ILL.—German Telephone Company. $500. 
Andrew Bartell, Menne Gronewald, D. G. Buss and other 


Directors: 


PRAIRIE DU CHIEN, WIS.—Star Telephone Company. 
Incorporators: 


$14,000. 
M. Menges, J. A. Haggerty and Lawrence Cas^. 


REDDICK, ILL.—Reddick Mutual Telephone Company. $5,000. 
Incorporators: James Reilly, I. G. McLane, William McGinnige. 


DES MOINES, IOWA—Orilla Telephone Company. 
rectors: 


$600. Di- 
George Allis, P. M. Turner, John McClain and others. 


AUGUSTA, ME.—Sebec Power Company. $1,000. President, 
Crowell C. Hall, of Dover; treasurer, Frank E. Guernsey, of Dover. 


JOHNSTON CITY, 
$8,000. Incorporators: 


ILL.—Johnston City Telephone Company. 
C. E. McLintock, W. A. Roberts, J. E. Carr. 


NASHVILLE, TENN.—The Tracy City Electric Light and Power 
Company. $5,000. Incorporators: Samuel Werner, C. E. Werner 
and others. 


PORTLAND, ME.—The Galesburg Railway and Light Company. 
$1,500,000. President, G. F. Duncan; treasurer, E. Woodman, both 
ot Portland. 


INDIANAPOLIS, IND.—The Stampers Creek & Orleans Tele- 
phone Company. $200. Incorporators: H. McCoy, S. Cornwall and 
B. F. Williams. 


STEEL CITY, PA.—Steel City Electric Company. $5,000. Di- 
rectors: William I. Patterson, Adolphus K. Springer, George R. 
Mathieu, Pittsburg. 


COLUMBUS, OHIO—The Morral Telephone Company. $10,000. 
Incorporators: J. A. Baer, S. C. Baker, G. E. Morral, W. G. Lupton 
and W. H. DeRoche. 


BIRMINGHAM, ALA.—The Standard Telephone and Telegraph 
Company. $25,000. Incorporators: Charles Henderson, W. C. Cam- 
eron and Lane Enzer. 


DULUTH, MINN.—Chisholm Light and Power Company. $25,- 
000. Incorporators: Daniel D. Crowley and H. A. Liedel, Duluth; 
Nils Anderson, Virginia. 


RALEIGH, N. C.—The Wilson Light and Power Company. $125,- 
000. Incorporators: J. C. Hales, B. T. Lane, Claudius Aycock, W. L. 
Cantwell and David Daniel. 


NEWARK VALLEY, N. Y.—The Northern Tioga Telephone Com- 
pany. $10,000. Incorporators: G. E. Purple, F. W. Witter and 
H. L. Knapp, Newark Valley. 


UPPER ALTON, ILL.—Petersburg & Upper Alton Main Line 
Telephone and Telegraph Company. $2,500. Incorporators: John 
S. Culp, Albert A. Penning, W. M. Cartwright. 


FORESTVILLE, N. Y.—Conewango Valley Home Telephone Com- 
pany. $11,000. Incorporators: A. H. Libby, Forestville; E. B. 
Crissey, Jamestown; B. C. Wilson, South Dayton 


LOS ANGELES, CAL.—The San Fernando Valley Home Telephone 
Company. $50,000. Directors: C. F. Guthridge, C. L. Zahn, A. 
Wright, D. F. Boyce and C. P. Platt, all of Los Angeles. 


MT. STERLING, KY.—The Mt. Sterling Short Line Railroad 


June 18, 1904 


Company. $250,000. Incorporators: William Beckner, J. M. Pick- 
erell, B. R. Jouett, Lucien Buckner and E. S. Jouett, of Winchester. 


HARRISBURG, PA.—Arbutus Park Street Railway Company. 
$18,000. To build a road from Johnstown to Geisstown, three miles. 
President, Lewis C. Coldren, Johnstown; directors, Jacob Grosch, 
George E. Conrad, Bernard Nees, William C. Kreiger, George M. 
Harshberger, Johnstown. 


PERSONAL MENTION. 
MR. CHARLES R. GUERTLER, of the Engineering Company 
of America, New York city, is making an examination of the route 
for the proposed Roanoke and Mount Airy electric railroad. 


MR. W. L. ABBOTT, who is chief operating engineer of the 
_ Chicago Edison Company, was recently nominated as one of the 
trustees of the Illinois State University. Mr. Abbott is an alumnus 
of the University, class of ’84. 


MR. FRED BILLINGS, formerly chief engineer of the Manito- 
woc & Northern Traction Company, Manitowoc, Wis., has recent- 
ly been appointed chief engineer of the Sterling, Dixon & Eastern 
Electric Railway, Sterling, Ill. 


MR. WILLIAM M. EATON, second vice-president and general 
manager of the Grand Rapids Gas Light Company, recently re- 
signed, to accept a position as general manager of the gas and elec- 
tric properties of the Rochester Railway and Light Company. 


MR. FRANK CARPENTER, who was formerly connected with 
the National Car Wheel Company, Pittsburg, Pa., recently tendered 
his resignation to the company, to accept a position with the West- 
inghouse Electric and Manufacturing Company at its Philadelphia 
office. 


MR. H. H. WEBB, who is general manager of the Maryland 
Telephone and Telegraph Company, Baltimore, Md., and Mr. J. J. 
Comer, who is assistant general manager, recently returned home 
from an extended trip of inspection of telephone plants in various 
western cities. 


MR. WALLACE C. JOHNSON, consulting engineer of the Ni- 
agara Falls Hydraulic Power and Manufacturing Company, is re- 
ported to have been engaged by the Sientere Viva Mining Company, 
Liiuefields, Nicaragua, to prepare plans and specifications and to 
construct and equip an extensive electric power plant and trans- 
mission system in that locality. 


MR. MASON D. PRATT, who graduated from Lehigh University, 
class of 1887, and since that time has had considerable experience 
in the practice of engineering, has opened an office as consulting 
engineer at 18 North Third street, Harrisburg, Pa., and is prepared 
to make surveys, plans and specifications, and to supervise the con- 
struction of electric railways, power plants, waterworks and indus- 
trial plants. 


MR. H. S. KEMP, electrical engineer connected with the Standard 
Electric Company, Norfolk, Va., and Charlotte, N. C., has been ap 
pointed by the Tazewell Electric Light and Tazewell Street Railway 
Company, Tazewell, Va., consulting engineer to prepare plans and 
specifications for the extension and reconstruction of its light and 
railway plant. Mr. Kemp is a man of much experience in the con- 
struction and management of electric light and railway plants. 


MR. F. S. PEARSON, who is vice-president and chief engineer 
of the Mexican Light and Power Company, the Canadian syndicate 
which is building the Necaxa, Mexico City & El Oro power trans- 
mission system in Mexico, recently returned to New York, after 
having inspected the plant, which will have an initial capacity of 
45,000 horse-power and an ultimate development of, it is estimated, 
not less than 80,000 horse-power. The New York office of the com- 
pany is at 29 Broadway, and now that Mr. Pearson is here it is 
expected that some important contracts for equipment will be given 
out. 

MR. SALVADOR UGARTE, of Guadalajara, Mexico, who is an 
electrical engineer and contractor, is quoted as having said: “The 
most notable advance in matters of electrical installation in Mexico 
has taken place in the last five years. Of course outside of the city 
of Mexico electric railways are yet comparatively in their infancy 
but there is great development of electric light and power produc- 
tion. The most important plant in Mexico when completed will 
be that now being built at the Necaxa Falls, near Puebla, where 
the drop of water is 1,000 feet and where it is proposed to develop 
200,000 horse-power for distribution to the surrounding country, 
including the city of Mexico, which is 150 miles away.” 
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ELECTRICAL SECURITIES. 

While there was a little animation evident in the interest shown 
in the stock market last week, the advance in prices and the growth 
in confidence were considerably in excess of expectations. It is 
well known that a number of speculators who have been prominent 
in the bear faction for some time have come to a realization that the 
moment is about due to change their position and help to uplift the 
market. In fact, it is broadly hinted in many quarters that prices 
will not go any lower, because there is nothing to seil. The investing 
public remains chary of placing any confidence in the commission 
houses at the present time, but this is largely due to the fact that it 
lost heavily up to about six months ago, and the industrial condi- 
tions since that time have not been such as to make possible much 
accumulation. While the early part of May reflected declines in 
railroad earnings, it is announced that the reports at the end of the 
month brought out a much better condition, and the traffic move- 
ments for the first part of June are satisfactory. The continued 
promise of bountiful crops, and the ease with which the large banks 
are viewing the monetary situation, are bringing about a condition 
of optimism even where the most pessimistic sentiment has been 
prevailing. i 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 11. 


New York: Closing. 
Brooklyn Rapid Transit.................... 486 
Consolidated Gas... .... ccc cc ccc ee eee ens 190 
General BPlectri¢. <4 cs.da eck dev eessae oaks 157% 
Kings County Electric............. cc eee eee 188 
Manhattan Elevated.............cc cece veene 144% 
Metropolitan Street Railway................ 113% 
New York & New Jersey Telephone.......... 143 
Westinghouse Manufacturing Company...... 175 


A dividend of $2 per share will be paid on July 15, 1904, to stock- 
holders of the General Electric Company of record at the close of 
business hours on Wednesday, June 15, 1904. 

A quarterly dividend of 2 per cent will be paid July 1, 1904, to 
stockholders of record of the Commercial Cable Company on June 
28, 1904. The transfer books will be closed June 28 and reopened 
July 5. 

The board of directors of the Western Union Telegraph Company 
has declared a quarterly dividend of 144 per cent upon the capital 
stock of the company, payable July 15, 1904, to shareholders of 
record at the closing of the transfer books on June 20. The transfer 
books will be closed at three o’clock on the afternoon of June 20 
and reopened on the morning of July 1. 

Interborough Rapid Transit directors have declared a dividend 
of 2 per cent, payable July 1, to holders of record June 20. 

The general balance-sheet of the Metropolitan Street Railway 
Company, as of December 31, 1903, shows total assets of $53,789,705 
and liabilities of $91,515,560, leaving a surplus of $4,726,746. 


Boston: Closing. 
American Telephone and Telegraph......... 128% 
Edison Electric Illuminating............... 234 
Massachusetts Electric. .......... 0. cee eee 71 
New England Telephone.................06. 119 
Western Telephone and Telegraph preferred. 81 

Philadelphia’: Closing. 
Electric Company of America............... 8, 
Electric Storage Battery common........... 5414 
Electric Storage Battery preferred.......... 5414 
Philadelphia Blectric...................006. 5! 
Union. Traction. ss sasir ereris seuss enr sika 49% 
United Gas Improvement................... 8214 


A dividend of 11⁄4 per cent has been declared on Union Traction 
stock, payable July 1, as registered June 9. Books will remain 
closed from June 9 to July 1. 

United Gas Improvement directors have declared the regular 
quarterly dividend of 2 per cent, payable July 15 to stock of record 
June 30. 


Chicago : Closing. 
Chicago Telephone.............cccccccecacs 119 
Chicago Edison Light.................0 0005 142 
Metropolitan Elevated preferred............ 56 
National Carbon common.................. 261% 
National Carbon preferred................. 101 
Union Traction common................000- 5% 
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TBLEPHONE AND TELEGRAPH. 


NEWARK, N. J.—The Reading telephone system has extended 
its lines to Clover Hill. 


CLEVELAND, OHIO—The Cleveland Telephone Company has 
opened an exchange at Gates Mills. 


BATAVIA, N. Y¥.—The Interocean company will construct a line 
from Sperry’s Corners to Pavilion Center. 


OXFORD, N. J.—The West Jersey Telephone Company has ex- 
tended its lines from Washington to Oxford. 


SYRACUSE, N. Y.—Arrangements are being made for an exten- 
sion of the Parker-Newton telephone line to Erieville. 


MADISONVILLE, KY.—The Cumberland Telephone Company 
will improve its system in this city at a cost of $8,000. 


WINCHESTER, TENN.—The Cumberland Telephone Company 
has put in a copper line direct from Winchester to Nashville and 
Chattanooga. 


SAN DIEGO, CAL.—Announcement is made that the Sunset Tele- 
phone Company has arranged for the extension of its service from 
here to Imperial. 


SALT LAKE CITY, UTAH—The Vernal & Fort Duchesne Tele- 
phone Company has begun to construct an extension to Jensen, a 
distance of fourteen miles. 


ALVORD, TEX.—F. M. Proctor, of this place, is building a tele- 
phone exchange which, when completed, will have connection with 
the Southwestern company’s long-distance lines. 


SCRANTON, PA.—The Anthracite Telephone Company, which 
recently was granted a franchise by the council of Forest City, is 
making preparations to install an up-to-date system. 


TAYLORVILLE, ILL.—An independent telephone company has 
been organized at Assumption with a capital stock of $5,000. The 
incorporators are Silas Shafer, I. L. Long and S. T. Long. 


NORTH WEARE, N. H.—The Weare Telephone Company has 
been organized with the following directors: Frank Simons, William 
S. B. Herbert, Seth Straw, Loran Clement and Dudley H. Farr. 


OTTAWA, OHIO—The Ottawa Mutual Telephone Company has 
organized by the election of J. H. Purnell as president; Dr. E. L. 
Tuper, vice-president, and Dr. C. O. Beardsley, secretary and treas- 
urer. 


CHEHALIS, WASH.—The rural telephone line from Mossy Rock 
to Chehalis, a distance of thirty-five miles, has been completed, as 
well as a side line from Silver Creek, four miles up the Cowlitz 
river. 


NATCHEZ, MISS.—The telephone line to Kingston, this county, 
has been completed, and the work of building a line from Vidalia, 
La., to Jonesville, La., on the Natchez & Western road will be com- 
menced. 


MADISONVILLE, KY.—The Rural Telephone Company of Hop- 
kins County has been incorporated by W. N. and W. B. Bailey and 
M. F. Allen. The company will build lines throughout the county, 
and will extend to Muhlenburg and perhaps other counties. 


QUAKERTOWN, PA.—Application has been made for a charter 
for an independent telephone line to be operated in the upper end of 
the county under the name of the Franklin Telegraph and Telephone 
Company. Among those interested are H. S. Funk, W. F. Witte and 
N. S. Rice. 


WASHINGTON, D. C.—It is reported that Panama has granted 
to the United Fruit Company a fifteen-year concession for the opera- 
tion of a system of wireless telegraphy between Panama, Colon, 
Bocas del Toro, and the Bay of Limon and Central and South Ameri- 
can nations. 


HOUGHTON, MICH.—The Michigan Telephone Company will 
this summer install new lines between Houghton, Calumet and Lake 
Linden, in order to increase the efficiency of its service. A new 200- 
wire submarine cable for use between Houghton and Hancock has 
already been ordered. 


BLUFFTON, OHIO—The Mount Cory Farmers’ Mutual Telephone 
Company has been organized with the following officers: president, 
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W. A. Williamson; vice-president, S. F. Whisler; secretary, Milton 
Steininger; treasurer, Robin Bowersox; trustees, Oliver Flick, O. F. 
King and L. A. Bubler. 


ATLANTIC CITY, N. J.—The new long-distance service of the 
Interstate Telephone Company between Atlantic City and the out- 
side world has been opened. It connects with the Eastern company, 
of Camden, for New Jersey, and with the Keystone system, of Phila- 
delphia, for the South, New York and Philadelphia. 


GREEN BAY, VA.—The Southside Telephone Company, with 
headquarters at Worsham, Va., has completed its line from this 
place to Farmville, giving connection with Burkeville, Rice’s Depot, 
Prospect, Hampden-Sidney, Keysville, Charlotte Courthouse, Drake’s 
Branch and intermediate points. Connection will be had at Meher- 
rin, Va., with the Lunenburg company’s line. 


MILWAUKEE, WIS.—It is stated by Mr. A. L. Hutchinson, presi- 
dent of the Independent Consolidated Telephone Company, that Mil- 
waukee will, within a year, have toll connections with all the inde- 
pendent telephone companies in the state. The main line, now 
under construction, will connect the cities of Dubuque, Iowa, and 
Milwaukee, and will be used as a trunk line for the other inde- 
pendent companies to connect with. 


KANSAS CITY, MO.—The Bell Telephone Company has begun 
estimates for a long-distance line between Kansas City and Joplin, 
to connect with a new line that is being built from St. Louis to 
Joplin, and thence through the Indian Territory into central Texas. 
Over a million dollars has been appropriated for these extensions, 
which, it is stated, with the Bell connections east of St. Louis, will 
make the longest telephone line in the world. 


NEW CASTLE, IND.—Improvements to the extent of $25,000 
are being made by the two telephone companies here—the Central 
Union and the Independent. Several miles of new cable are being 
put in and extensions of lines into the county in different directions 
are being made. The work was commenced several weeks ago, and 
will require all summer to complete. Several of the toll lines are 
being doubled on account of heavy business. 


CHATTANOOGA, TENN.—The estimates for a long-distance tele- 
phone line between Chattanooga and Gadsden, Ala., have been ac- 
cepted by the Southern Bell Telephone Company, and work will be 
commenced without delay. The line will follow the Alabama Great 
Southern Railroad, and the contract provides for four copper circuits 
with a twenty-foot pole line, the work to cost over $50,000. This will 
give Gadsden direct connection with all east Tennessee towns. ° 


TROY, N. Y¥.—The Rensselaer Telephone Company, which is soon 
to be known as the Commercial Telephone Company, is rapidly ex- 
tending its lines in Rensselaer County. Wires are being strung 
through the towns of Brunswick and Poestenkill, and already the 
company has installed connections with Cropseyville and Center 
Brunswick. The work of extending the lines through Greenbush 
will be inaugurated shortly and the company expects to be able to 
connect with Rensselaer before the end of the summer. , 


NEW YORK, N. Y.—The New York Telephone Company has re- 
duced the rate for telephone messages between Manhattan and 
Brooklyn from twenty to fifteen cents, the rate to apply to all of 
Brooklyn. The charges for telephoning to the various towns in 
Richmond and Queens will be reduced shortly, and in the Bronx 
there will be some reductions in charges to outlying districte. The 
changes will apply only to the public telephones, the regular sub- 
scribers paying the same amounts as heretofore. 


DETROIT, MICH.—It is announced by President W. A. Jackson, 
of the Michigan State Telephone Company, that a deal has been 
closed with the Pere Marquette whereby the telephone company 
acquires more than 1,000 miles of right of way over the routes of the 
Pere Marquette in Michigan. Upon this new right of way new trunk 
lines will be built. It is stated that at the end of this year there will 
be more than 70,000 subscribers connected with the system, an in- 
crease of 15,000 for the year, and that there will be, approximately, 
36,000 miles of copper metallic circuits in the interurban toll system. 
A feature of this year’s development is in the great number of 
farmers’ telephones which have been installed, more than 2,000 hav- 
ing been put in in Washtenaw County alone within the last six 
months, l 


June 18, 1904 


ELECTRIC RAILWAYS. 
DES MOINES, IOWA—It is »eported that an electric line from 
Reinbeck to Grundy Center is contemplated, and also one from Dyers- 
ville to New Vienna. 


DOUGLAS, GA.—At a meeting, recently, of the directors of the 
Wadley & Mt. Vernon Extension Railroad it was decided to complete 
the road from Douglas to Leilaton. 


ALBANY, N. Y.—The Rochester & Eastern Rapid Railway Com- 
pany has filed with the secretary of state a certificate of increase of 
capital stock from $500,000 to $1,500,000. 


CORNING, N. Y.—The common council has granted a franchise 
to the Elmira & Corning Short Line to construct its road through 
the streets of this city. The line will be built this year. 


RICHMOND, VA.—The Citizens’ Rapid Transit Company an- 
nounces that contracts have been let for the proposed line to Fulton. 
The road will cover a part of the city not now served by electric 
lines. 


NEWPORT NEWS, VA.—The Phoebus town council has ordered 
the charter of the Hampton Roads Railway and Electric Company 
revoked, because of the failure of the company to comply with the 
provisions of its charter. 


RICHMOND, VA.—It is understood that the officials of the Chesa- 
peake & Ohio Railway Company are considering the question of 
establishing an electric plant here for the purpose of furnishing 
light and power for its buildings. 


SEATTLE, WASH.—The work of construction on the new Seat- 
tle-Everett electric railway has begun at Ballard. From now on the 
work will be pushed as rapidly as possible, so that the Ballard end 
of the line may be completed within the stipulated six months. 


PITTSBURG, PA.—Permission has been given by the county com- 
missioners to the Wilkinsburg, Turtle Creek & East Pittsburg Street 
Railway Company to build a double-track road on the Greensburg 
pike. The line will run from Wilkinsburg to East Pittsburg, a dis- 

. tance of four miles. 


FOND DU LAC, WIS.—The Eastern Wisconsin Blectric Railway 
and Light Company expects to commence the work of constructing 
its private line Into the city of Oshkosh soon, a franchise granting 
the company the right to use certain streets having already been 
granted by the common council of that city. 


HARTFORD, CT.—The Cheshire Street Railway Company has 
awarded the contract for the construction of the Waterbury & 
Cheshire trolley line to Ley Brothers, of Springfield, Mass. The line 
will be run from Cheshire to a connection with the Connecticut 
Railway and Lighting Company’s tracks in Waterbury. 


APPLETON, WIS.—A new interurban road from Appleton to 
Seymour, a distance of twenty miles, is to be built at once by the 
Outagamie County Construction Company. Most of the capital will 
be furnished by Chicago parties. Articles of incorporation have been 
perfected and the capital raised from $30,000 to $300,000. 


RUSHVILLE, IND.—The Indianapolis & Cincinnati Traction 
Company is, it is stated, again contemplating a change of route, and 
has not let the contract for grading, as expected. It has withdrawn 
its surveyors from the Connersville route, the reason given being 
that the parties along the right of way asked exorbitant prices for 
their land. 


LORAIN, OHIO—--The new addition to the Beach Park power 
plant on the Lake Shore electric railroad, erected at a cost of $100,- 
000, is now furnishing power between Lorain and Bellevue, and on 
the Sandusky branch as far as Milan. The substations at Milan and 
Monroeville are to be cut out, and upon the completion of the sub- 
station at Sandusky the power plant at that place will be abandoned. 


WORCESTER, MASS.—Judge Francis A. Gaskill, of the Superior 
Court, has granted a decree allowing Charles M. Thayer and John 
A. Hall, receivers of the Worcester & Southbridge street railway, to 
sell the road for not less than $300,000 at private sale. It is under- 
stood that the syndicate, headed by William E. Rice, of this city, 
will purchase the road, together with the allied lines which were 
involved in the failure last August. 


YOUNGSTOWN, OHIO—It is announced that two additional 
electric lines will reach Avon park next season. One will be that 
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promoted by Messrs. Stombaugh and Jackson, and the other is one 
that is to be owned and capitalized by the park’s stockholders. The 
latter line is to ruf from this city to the park north of the Mahoning 
Valley Railway Company’s line, and will continue on to Warren. It 
is to be known as the Youngstown, Avon & Warren Railway, and it 
is said that the route has already been surveyed. 


DENVER, COL.—Articles of incorporation have been filed with 
the secretary of state by Caldwell Yeaman, Samuel Newhouse, Ed- 
ward H. Blanc, Charles C. Parsons, Frank W. Loveland and Harry 
Brown for the Denver & Intermountain Railway. The company 
succeeds the Denver, Lakewood & Golden road, operated by steam 
power, and will convert it into an electrically operated line. Exten- 
sion will be made to Idaho Springs, and probably to Black Hawk, 
Central City and Georgetown. The capital stock is $514,000. 


WEST CHESTER, PA.—The charter for the Oxford, Cochranville 
& Parkesburg Electric Railway has been filed in the recorder’s office 
here. The route of the proposed road begins at the borough of 
Oxford and runs along Limestone road, through Hayesville and Rus- 
sellville, to Cochranville: thence east through Highland township 
to Highland School, to Parkesburg. The entire distance is about 
fourteen miles. Thomas E. O'Donnell. of West Chester, is the pro- 
moter, and states that all the right of way has been secured. The 
company has a capital stock of $84,000. 


KANSAS CITY, MO.—The preliminary survey for an electric 
line extending from Bethel, Kan., eight miles northeast of Kansas 
City, Kan., on the Kansas City-Leavenworth electric line, to Bonner 
Springs, is being made for the Kansas City & Bonner Springs Rall- 
way Company, recently organized under the laws of Kansas. The 
distance from Bethel to Bonner Springs is nine miles. Arrange- 
ments have been made with the Kansas City-Leavenworth electric 
line to have the Bonner Springs cars run over its line from Bethel 
to Kansas City, Kan. It is the intention of the promoters to ulti- 
mately push the line on to Topeka. 


WATERBURY, CT.—The new trolley line of the Connecticut Rail- 
way and Lighting Company between this city and Cheshire will 
represent, when completed, an outlay of $175.000 for eight miles of 
single track, making it one of the most costly stretches of electric 
line in the state. The unusually large construction expense is due 
to the great amount of grading and cutting required on account of 
the many hills which He along the route. The road is now being 
built by Springfield contractors. It will unite at Cheshire with the 
Connecticut Railway and Lighting Company’s present line from Mt. 
Carmel. At the latter point cars now connect with the branch of 
the Consolidated Railway line to New Haven. 


ALLENTOWN, PA.—The Philadelphia & Lehigh Valley Traction 
Company’s bondholders have adopted a reorganization plan presented 
by J. C. Dawson, of Philadelphia. The entire system will be made 
compact with a new first mortgage for $4,600,000, of which $1,830.- 
000 is to represent cash for the company’s use in building a new 
power-house, light plant and machine shop, paying preferred claims 
and receiver’s certificates and redeeming securities pledged as col- 
lateral. A second mortgage of $200,000 will be distributed among 
the present bondholders of the various lines. preferred stock will be 
issued to pay the balance of the bonds, general creditors and pre- 
ferred stockholders, and $751,000 is to be raised by assessment on 
the present security holders, they to receive first mortgage bonds 
with a bonus of preferred stock. A syndicate will underwrite all 
assessments. 


CHAMBERSBURG, PA.—The engineering corps of the proposed 
Catoctin & Myersville Electric Railroad has completed the survey to 
Pen Mar, where connection is made with the Chambersburg, Gettys- 
burg & Waynesboro trolley line. The line as surveyed runs from the 
Frederick-Middletown line at Myersville to Pen Mar station, on the 
Western Maryland Railroad, a distance of twenty-two miles. It goes 
by Foxville, thence by Euclid, and then follows the Pen Mar road 
to the park and to the Chambersburg, Gettysburg & Waynesboro 
terminal. The stockholders of the new road have elected the follow- 
ing officers: president, J. H. Maugans; vice-president, A. L. Hauver; 
secretary, H. H. Warrenfeltz; treasurer, Charles U. Grossnickle. 
The stock of the company is nearly all subscribed and the work of 
securing right of way is far advanced. It is hoped to begin opera- 
tions in a few weeks. 
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INDUSTRIAL ITEMS. i 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
is distributing an attractive mailing card bearing the title of 
“Fishing Made Easy.” This deals with the use of “Circular Loom” 
and its advantages in all kinds of construction work. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., is mailing a postal card which shows the ticonic suspension 
bridge at Waterville, Me. This bridge has been painted with 
Dixon’s silica graphite paint for protection and effect. This paint is 
manufactured in four colors. 


THE NEW YORK EDISON COMPANY, 55 Duane street, New 
York city, in its bulletin for June, 1904, describes the new electric 
power service at McComb’s Dam bridge. The text is supplemented 
by illustrations. In addition to this there are a number of sketches 
showing the use of the Edison service, with illustrations. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., an- 
nounces that it is prepared to furnish “D. & W.” fuses and blocks 
up to 800 amperes, in both 250 and 500 volts. The company states 
that the demand for “D. & W.” material is still increasing, and 
that it is receiving continually commendatory letters from users. 


THE SUMTER TELEPHONE MANUFACTURING COMPANY, 
Sumter, S. C., is calling attention in several bulletins to some of 
its new telephone apparatus. This includes the Sumter “Bull's- 
Eye” express switchboard, the “S. T. M.” intercommunicating 
telephone central energy system, and a general catalogue showing 
telephone parts. 


THE GENERAL INCANDESCENT ARC LIGHT COMPANY, 
529 West Thirty-fourth street, New York city, is distributing a new 
catalogue descriptive of “Paragon” direct-current fan motors. This 
illustrates twelve and sixteen-inch standard desk fans, twelve and 
sixteen-inch trunnion desk fans, and swivel and trunnion bracket 
fans of the same size. 


THE CRESCENT COMPANY, Chicago, Ill., specialty manu- 
facturer and manufacturers’ agent, now has the exclusive western 
agency for the Crescent time switch. This device automatically 
turns on and off show-window signs and hall lights at a predeter- 
mined time. Bulletin No. 305 issued by this company fully de- 
scribes the apparatus. 


THD L. B. ALLEN COMPANY, INCORPORATED, New York and 
Chicago, manufacturer of the Allen specialties, has produced a book- 
let entitled “If You Use Solder.” This describes the use and gives 
the virtue of the Allen soldering stick, Allen soldering paste, Allen 
soldering salts, commutator lubricant and Allen “Al-Lectro” polish. 
This booklet will be sent upon request. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., has published a leaflet calling attention to 
the practicability and value of the motor drive in wood-working 
establishments. Half-tone illustrations of primitive and modern 
methods of working mill apparatus are supplemented by some 
pithy quotations and literature dealing with this subject. 


THE ARNOLD ELECTRIC POWER STATION COMPANY, Mar- 
quette Building, Chicago, Ill., and Transit Building, New York city, 
N. Y., in bulletins No. 8 and No. 9 presents reprints describing, re- 
spectively, the Omaha shops of the Union Pacific Railroad, and the 
Baring Cross shops of the St. Louis, Iron Mountain & Southern Rail- 
way. The Arnold Electric Power Station Company does an engineer- 
ing and contracting business, and makes a specialty of specifications 
and contracts for air, power, water, lighting and heating systems. 


THE SPRAGUE ELECTRIC COMPANY, New York city, in 
bulletin No. 219 illustrates and describes its round-type motors 
for direct current. The half-tone illustrations are carefully worked 
up, and in addition to the illustrations of the parts of the motor, 
typical applications are shown. These include motors belted to 
die presses, direct-connected to exhaust fans, geared to pipe- 
cutter and threading „machines, for use with a small portable 
electric drill, for use with an hydraulic wheel press, and for use 
with electric hoists. 

THE INDIA RUBBER AND GUTTA PERCHA INSULATING 


COMPANY, Yonkers, N. Y., manufacturer of “Habirshaw” wires 
and cables, is presenting some of its friends with a valuable 
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souvenir in the shape of a perpetual pencil. This pencil is sup- 
plied with a number of refill points, and obviates the sharpening 
of points when the old one has been worn out. The pencil is manu- 
factured by the American Lead Pencil Company. The sales depart- 
ment of the India Rubber and Gutta Percha Insulating Company 
is at 15 Cortlandt street, New York city. 


THE CHANDLER & TAYLOR COMPANY, Indianapolis, Ind., 
will send upon request its new catalogue descriptive of the Chandler 
& Taylor enclosed automatic engines for belted or direct connec- 
tion. The company states that this is the first line of engines 
built in this country to conform exactly to the recommendations 
of the American Society of Mechanical Engineers and the American 
Institute of Electrical Engineers for direct-connected units. In 
addition to this point, there have been embodied some novel mechan- 
ical principles, which have been thoroughly tried for a period of 
two years, and which the company will guarantee. The engine 
is provided with large bearing surfaces, and is heavily built in 
every way. The bearings are made self-centering and self-oiling. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has published 
a booklet entitled “The Value and Utility of the Nernst Lamp in 
the Central Station.” The introductory statement is to the effect 
that, to secure a permanent position in modern central station 
equipment, an electric illuminant must possess, to a marked degree, 
originality and usefulness sufficient to create a field of its own, and 
advantages which will enable it to displace other modern illumi- 
nants, to the mutual advantage of the lighting company and its 
customers. The manufacturer states that the Nernst lamp pos- 
sesses both these qualifications. The booklet takes up, under 
separate heads, the characteristics of quality, uniformity of light, 
“fficiency, steadiness, absence of shadows, frequency, power-factor, 
high-voltage, non-sensitiveness to change in line voltage, simplicity 
in maintenance, pleasing appearance, and utility for various illu- 
minating purposes. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
in bulletin No. 8 presents a number of types of electric locomotive 
for gathering purposes. This bulletin is by Mr. C. E. Waxbom. 
The distinctive feature of the electric gathering locomotive is that 
it may be operated over tracks where there is neither trolley wire 
nor steel rails. This is made possible by carrying upon the loco- 
motive a reel of flexible insulated conductor. When it is desired 
to run on tracks where there is no trolley wire, the cable is con- 
nected to terminals provided for the purpose, and the locomotive 
is propelled by current taken from the cable. The cable is auto- 
matically paid out as the locomotive runs away from the terminals, 
and automatically rewound in even layers and with uniform ten- 
sion upon the reel when the locomotive returns. The locomotive 
is also provided with a standard trolley, for use on portions of 
the haulage system where there is a trolley wire. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
through its publication department is distributing a notable series 
of bulletins descriptive of some of its products. These bulletins 
include price lists of type “HB” oil transformers, type “H” oil trans- 
formers, snap, pendant and punched clip switches, and Thomson 
recording wattmeters. A number of fliers describe supplies, includ- 
ing quick-break punched clip switches for 500-volt service, fuse wire, 
pendant switches, switchboard receptacles, flush wall receptacles 
and multiplex lightning arresters. The regular bulletins of the 
supply department describe and illustrate pocket instruments, cable- 
current transformers, sewing-machine motors and oil 
switches. Among the more pretentious catalogues is that describ- 
ing General Electric fan motors. This is handscmely printed and 
illustrated, and gives in detail the mechanism and adaptation of 
the various types of fan motors. Another valuable contribution 
is a description of the Curtis steam turbine. In this publication 
is shown the steam turbine in various conditions of assembly, and 
the operating mechanism is illustrated and described in detail. 
Various forms of the built-up unit are also shown, and comparisons 
made with standard types of reciprocating engines of the present 
day. A notable effort is shown in the book describing lightning 
arresters. This comes bound in a handsome cover with a colored 
print of a lightning effect. In addition to a great deal of interest- 
ing reading concerning lightning arresters, there are illustrations 
of typical applications and forms and dimensions of different types 
of General Electric lightning-arrester apparatus. 


testing 


MOITI7ZE 
JAIGILIZG' 


ELECTRICAL REVIEW 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA | 


Vor. XLIV. No. 26. 


NEW YORK, SATURDAY, JUNE 25, 1904. 


CHARLES W.PRICE.. . 
STEPHEN H.GODDARD . 
WM. HAND BROWNE, JR.. 
AINSLIE A.GRAY . 


PRESIDENT AND EDITOR 
SECRETARY AND MANAGER 
. TECHNICAL EDITOR 

. ASSISTANT EDITOR 


PUBLISHING OFFICE - oe ew ee we ew ew ew ew eh.) «618-21 Park Row, New York 
W eeTeRN Orvice: 40 Dearborn Street, Chicago, Ill. Lucien W. MARSHALL, Manager 
EvuRopgan OFFICE: 42 Old Broad Street, London, E.C. . . Henry W. HALL, Manager 


TELEPHONE “21 Cortlandt.” Private exchange to all Departments. 
REGISTERED CABLE ADDRESS: “ Electview,"’ New York. 


SUBSCRIPTIONS 
One Year, United States and Canada ....... bao ewe & « 2 8.00 
One Year, Foreign Countries . . . a. 1. 1. 1 we ee ee ee we ee ww) 50O 
Single Copies, each . . . . 1... 1 we ww we eet tl tlt tl .10 
Copies supplied for only one year back, each .......+.+.2+2+.2+68- 25 


eee —— -—- 


TO ADVERTISERS 


Caanaes for advertisements should be in this office by Friday noon for the 
following week's issue. 


New ADVERTISEMENTS should be in the office not later than Monday noon to assure 
publication in that week's issue. 


CONTENTS. 
EDITORIALS : 
Telephonie Printing...........esssessesessesseecesosesosesesesreseseosoroseeooo 969 
Statistics of the Electrical Industries....... 2... ccc ccc w cece c cece cee e ec seneee 969 
One or Two Motormen ) i sé sew visio sas ec ceecics sae see te wes sew od adie te donee eet 970 
Electric: Fire Pumps: coers iesasre i cas eae nie bans 0s! case ee Sead E E ees 870 
The Blondel Are Lamp.........ssesessesesssssossossoseoosesesesoreceessseeroe 71 
A Ferraris Field Detector of Hertzian WAVeS.......s.sesesessessoessessoosresesos 71 
Foundry Practice with Copper and Its A}OyS......... ccc cece cee ecee cere eer enees 971 
Annual Meeting of the New York Electrical Society............ccseceeee een cees 972 
Incandegcent Lamp Manufacturers Meet Again............ ccc cccc eee e eee eeeeeees 972 
The Electrostatic Capacity of Wires, by Geo. D. Shepardson............6. TARE 97. 
Imports of India-Rubber into the United States.........usssuesnerserosesreerress 976 
National Electric Light Association—Membership..............cc cece eee ce eeeees 976 
The Electrical Equipment of a Modern Type Foundry.............5. cerereesse 977 
An X-Ray Tube Which Generates a Rich Quality and an Abundant Quantity 
of Bi-Uitra Violet Rays in Combination with the X-Rays, by Dr. J. Mount íi 
Bleyer eset ac ce ce se store Swe aha oO ETER E WS ETE E ES DEANE DE TER ia E 
A Wireless Telegraph Patent............ ccc cece cece cece cee ener ees eeeeseneeeasenes URZ 
Reporting the Gordon Bennett Race by Wireless Telegraphy....sseseereeseees QR: 
Commencenient Exercises at Stevens Institute of Technology.................. PRB 
The Blondel Arc LAaMPpP........senussesessesesesesesesoesesesessecesseeesesesesoreo 9X4 
Electric Power Era in Scotland......... ccc ccc cece ccc cnn ceec cc cenrereeesesesecens 986 
Steam Fipe COVeriİngR....sssssserecssosersseee settee teense cess ee eeeeeseeseeeseeeees a6 
Railway Men in Convention at Saratoga Springs, N. Y............eeeeeeeeeeees QNR 
Electrical Patents............sesneesesrosesssroseseessosesesessessseorossosesoseeene R89 
Reviews OF CURRENT ENGINEERING AND SCIENTIFIC LITERATURE.....ssssesersrese 990 
INDUSTRIAL SECTION: 
The Allen-Bradley Controller........ ee ee ee eee yr re ee 992 
High-Speed Motor-Driven Pumps............. EEEE seeceeeeeees 993 
An Improved Potential Regulator for Charging Storage Batteries......... 993 
The Canadian Westinghouse Company, Limited.........esesessusesssoreooso 994 
The Duntley Washable Battery Cell. ..... sesssssosossesoesososoesascessossess 996 
A New Battery Fan Outfit... 00.0... ccc ccc cece ccc ence tee ecssceecssseceses 996 
An Enclosed Removable Fuse for Moderate Potentials...............0.0006- 906 
Electric Fans in New York Theatres...........ccccccvcccvecccscccscssccecees 996 
Annual Field Day scsstcen cots aceesctwslt ses eee etanev AE E twenae ree b eases u96 


CURRENT ELECTRICAL NaWS.....esasssssssososessussosesosos-ocossosooseseseseeooeo 997 


TELEPHONIC PRINTING. 

A cable despatch to one of the New York daily newspapers 
announced recently that an Italian engineer now residing at 
Brussels, had invented an instrument which he calls the telecrip- 
tograph, and which will reproduce in print all conversations held 
over the telephone. If he has really done this, the doom of the 
typewriter has been sealed, since one would then have only to 
talk into a machine which would grind out the typewritten 
letters as fast as they were dictated. We surmise, however, that 
the inventor has not been working with English, a language, 
in which sounds and symbols often seem to have no connection. 
Probably the true meaning of the report is that the Italian 
engineer mentioned has been developing a machine of the tel- 
autograph class, and the reporter was a little hazy about its 
workings when he sent out the despatch. We are not yet far 
enough advanced to build a machine which will convert spoken 
sounds into written symbols. 


STATISTICS OF THE ELECTRICAL INDUSTRIES. 

Two bulletins, issued recently by the Department of Com- 
merce and Labor, contain census reports upon the municipal elec- 
tric fire and police patrol systems and street and electric railways. 
We made note recently of the bulletin upon central electric 
light and power stations. 

Alarm Systems. 

The electric telegraph was applied to fire-alarm systems not 
many years after the practicability of transmitting messages 
electrically had been demonstrated. The record shows that the 
first electric fire-alarm was put in in 1852, but the new method 
did not seem to appeal to the city authorities, probably because 
the fire-fighting apparatus of that time was owned and operated 
by private companies. From 1852 to 1867 only fifteen systems 
had been introduced, but in 1868 ten more were added. The 
additions during one year did not reach this figure again until 
1880, and again in 1882, but from that time the number of sys- 
tems introduced each year increased rapidly until 1893, when 
fifty-three systems were installed. From this year on the num- 
ber declined, indicating that all the principal cities had or were 
rapidly putting in the new system. The number installed in 
1902 was twenty-five, the total number then in operation being 
764. The report, in addition to giving these statistics, describes 
the development of the fire-alarm boxes. The earlier types were 
mot entirely successful, because, in his hurry and excitement, 
the person who undertook to send in a call frequentlv opened the 
box and forgot to operate the signal. These difficulties have been 
overcome as they were met by making the system more and more 
automatic. The most effective time for fighting a fire is when 
it begins, and in this service the electric fire-alarm systems, 
both manual and automatic, are invaluable. 


Electric Railways. 

The bulletin on street and electric railways in bulk demon- 
strates the marvelous development of the electric railway. It 
is usual to date the success of the electric railway from the 
Richmond (Va.) road, which was put in operation in 188%. The 
figures for 1902 show that there were in operation during 
that year 21,913 miles of single track operated by electric power. 
This was about ninety-seven per cent of all the street railway 
mileage. The total number of passengers carried during that 
year by all the street railways was 4,809,554,438, equivalent 
to sixty-three rides per inhabitant of the United States. The 
total output of electric generators used to operate these roads 
was a little over 900,000 kilowatts. The total car mileage was 
1,099,256,744, nearly ninety-nine per cent of this being passen- 


ger travel. This about corresponds to a daily service of seven 


cars each way between the earth and the moon every day of the 
year. The cost of constructing and equipping these roads was 


969 


IssvuED WEEKLY, 


a amako 


970 


$2,167,634,077. The earnings from operation during 1902 were 
$247,553,999, of which $40,706,112 was surplus. 
of employés was 133,641, to whom was paid in wages during 
1902, $48,642,359. These figures are indicative of the rapid 
growth of the electric railway, for the electric systems as pointed 


The number 


out comprise nearly all the street railways of the country. This 
showing would be surprising had not attention been called at 
various times to the progress made by the electric system. 

More Mechanical Brakes Needed. 

One or two facts brought out by the bulletins should not be 
overlooked. During the year covered by the report, 1,218 persons 
were killed and 47,429 injured by the street railways. While 
the persons injured form an almost inappreciable part of those 
carried when expressed in per cent, being 0.000025 per cent killed 
and 0.001 per cent injured, there were just 1,218 more killed 
and 47,429 more injured than one could wish. Possibly there 
is some connection between these figures and the fact that of the 
64,618 cars 50,699 were provided with electric equipments, while 
less than twenty per cent were fitted with mechanical brakes. 
That nearly two-thirds of those killed were not passengers lends 
weight to the idea that the use of powerful brakes has not 
kept pace with the use of powerful driving mechanism. 


ONE OR TWO MOTORMEN °? 

Two accidents, occurring within one week on the elevated 
system in New York, have attracted the attention of the riding 
public of this city to the danger which necessarily exists, to 
a greater or less extent, in all systems of transportation. Serious 
accidents happening at far-away points attract but little com- 
ment, and are soon forgotten; but when trouble occurs upon 
the road which we use twice a day, and particularly when this 
trouble interferes with our movements, the operating com- 
panies are sure to be criticised severely for negligence, followed 
sometimes by attempts upon the part of the city authorities 
to enforce regulations which they believe will reduce the risk. 
As a result of the two accidents mentioned, a resolution was 
presented to the board of aldermen of this city which provided, 
among other things, that every train on the elevated railroad 
should have two motormen. This resolution set forth that 


WHEREAS, the increasing number of accidents on the ele- 
vated railroads of this city have amply demonstrated the in- 
creasing negligence of the management of these roads, by which 
the lives of the people who travel on these roads are constant! 
imperiled, and whereas the recent accident on the Thir 
Avenue Elevated Railroad which resulted in a loss of life and 
injury to many passengers was caused by the present inade- 
quate system of employing only one motorman to regulate and 
run a train of cars, by which method the lives of a trainload 


of passengers depend on one man. : 
How much good such a regulation would accomplish, and 


how much risk it might introduce are questions for discussion. 
The following view of the New York Times seems to us to be 


extremely sensible: 


The remedy for the conditions here described, if they exist, 
appears to the aldermanic mind the “doubling up” of motor- 
men. But before applying the remedy, would it not be well 
seriously to enquire whether the lives of people who travel 
by the elevated lines are put in jeopardy by the increasing 
carelessness of the management? As a statistical fact, we ven- 
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ture to say that there is not a transportation system in the world 


which handles a traffic comparable to that of the elevated rail- 


roads of Manhattan with so few accidents of any kind to the 
train mileage and with so little danger to passengers in pro- 
portion to the number carried. This immunity from accidents 
involving injury or loss of life is so remarkable that writers 
have fallen into the habit of speaking of the “luck” of the 
Manhattan management, as if to that and not to a very good 
system was due the safety of trains and structure. 

But if conditions were so bad as the aldermen think them, 
would the remedy proposed meet the requirements of the case? 
It would be impossible to crowd two men into the little closet 
partitioned off for one. It would not hold them, and to make 
it larger would involve the reconstruction of the elevated rolling 
stock. Moreover, it is by no means certain that two men of 
divergent views and many topics of conversation would give 
any greater safety than one. They could not have equal and 
co-ordinate jurisdiction in the management of the train. For 
this reason, if the man with his hand on the controller made a 
mistake, the trouble to be expected would result before the other 
could correct it. To place them in separate cars and give each 
control of the train would be an impossible arrangement. If 
they did not happen to think alike at one and the same instant 
the results of independent action would be more picturesque 
than satisfactory. 

The plan of the aldermen is an impracticable means of cor- 
recting an evil the existence of which is not established by any- 
thing in experience up to this time. 


This presentation of the problem meets the case satisfac- 
torily. 


remedy should be examined carefully as well as those of the 


When suggesting reforms, the faults of the proposed 


existing practice. 


ELECTRIC FIRE PUMPS. 

It seems rather strange that the fire-fighting machines of 
to-day differ from those used ten or fifteen ycars ago only in 
being somewhat more complete and more powerful. We are 
still using the horse-drawn, steam-driven pump, although in 
other work the horse is giving way before the mechanically 
driven vehicle, when heavy loads are to be moved rapidly; and 
where a small isolated pump is to be driven, the electric motor 
is practically the only power that is considered. 

Possibly the fire departments of our large cities do not 
think that the automobile is yet sufficiently reliable to replace 
horses as a means of moving fire engines. We believe steam- 
propelled vehicles were tried some years ago in this country, 
but proved to be hard to handle. However, great progress has 
been made in the construction of automobiles in recent years, 
and it is our opinion that they are to-day more easily controlled 
than a team of horses. If one watches a large automobile truck 
making ita way through a crowded street, he is at once impressed 
with the ease with which it is accomplished. Under similar con- 
In 
this respect the electric trucks excel all others, and where the 


ditions the heavy horse-drawn vehicle is slow and clumsy. 


run to be made is short and sharp, the battery equipment 
should not make the vehicle too unwieldy. 

There also seems to be the best reasons for using fire pumps 
driven by electric motors in all of our large cities. Electric 
power is available everywhere, and at all hours of the day, 
and it could be made as easy to couple up the motor to a supply 
post as it is to couple the hose to a fire hydrant. An advantage 
of such an arrangement would be that, for the same weight, a 
much more powerful pump could be operated continuously ; 
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and there would also be a minor advantage in having a clean, 
smokeless machine. The use of motor-driven pumps at fire 
stations is a step in the right direction, but why not go fur- 
ther and adopt the electric power for the portable pumps as 
new ones become necessary ? 

Motor-driven fire pumps are being introduced in foreign 
cities, apparently with good results, though these are usually 
mounted on horse-drawn vehicles. A pump of this descrip- 
tion is lighter than a steam pump of equal power since it does 
away with the bulky, heavy boiler. The electric motor is better 
adapted for this work than the steam engine since it gives a 
uniform torque, or turning effort, and when used with a cen- 
trifugal pump the combination forms a remarkably compact 
and efficient equipment. As for reliability, an equipment of 
this description has nothing to fear when compared with the 


steam-pumping engines now used almost universally. 


THE BLONDEL ARC LAMP. 

The Blondel lamp, a new type of flaming arc devised by 
M. André Blondel, of Paris, is described on another nage of this 
issue. As yet we are lacking in results of practical experience 
with this lamp, but the photometric tests show that it is highly 
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patent office give the lamp a specific consumption of a little 
over one-tenth of a watt per candle. The great luminosity is 
due to the use of a composite carbon and the arrangement of 
the electrodes. ‘The color of the light is yellow, but this can 
be varied somewhat by varying the composition of the electrodes. 
The lamp, as at present constructed, burns for about twenty 
hours with one trimming, the length of the positive carbon 
being about ten and one-half inches. While this is somewhat 


of a disadvantage, compared with the long-burning enclosed 


„arc lamps, the high efficiency of the Blondel lamp certainly 


outweighs the disadvantage of requiring a more frequent trim- 
ming. One of the interesting points about this new develop- 
ment in arc lighting is that it has been obtained by means of 
low-current lamps. ‘They are now made in two standard sizes, 
for five and three amperes, and we are promised a one-ampere 
size. An efficient and satisfactory arc lamp, taking only one 
ampere, would probably soon become popular for lighting large 
interiors. We have been informed that a contract for lighting 


the city of Grenoble, France, has been secured recently by the 
makers of this lamp, and the results of this trial will be watched 
with interest. The problem of increasing the efficiency of our 
electric lamps has received much attention of late, and it seems 
that we are now to make some decided advances. 


efficient. The tests made by Dr. Wedding for the German 


A Ferraris Field Detector of Hert- 
zian Waves. 

During the past winter Professor Ric- 
cardo’ Arnò conducted at the Royal In- 
stituto Tecnico Superivic, of slilan, an 
interesting piece of research work, the re- 
sults of which were transmitted to the 
Royal Accademia deis Linceis, of Rome, 
on March 18, 1904. A summary of this 
work is given in the Electrician (Lon- 
don), June 3. After sketching briefly the 
history of our knowledge respecting the 
effect of Hertzian waves on magnetic sub- 
stances, Arnò’s method of adapting a Fer- 
raris ficld to a magnetic wave detector is 
explained. 'The first apparatus consisted 
of a small disc made of a mixture of iron 
and steel powder and paraftine, supported 
from a bifilar suspension at the point of 
intersection of the axes of three solenoids. 
Through these solenoids, which were 
spaced 120 degrees apart, three-phase cur- 
rents were passed, thus setting up a ro- 
tating field. The disc was surrounded by 
a coil of wire connected in the antenna 
circuit. The action of the magnetic field 
set up by the three coils produced a rota- 
tion of the disc, until the resistance torque 
due to the suspension balanced the de- 
flecting force due to the magnetic field. 
When Hertzian waves were passed through 
the coil surrounding the disc it was found 
that the deviation of the disc increased 
distinctly. This action showed that there 
was an increase in the hysteresis of the 
magnetic substance upon which the ex- 


periments were made. The apparatus was 
afterward improved by adding to the mov- 
ing system a second dise placed within a 
sinilar magnetic system. ‘The currents 
through the two sets of coils were such 
as to cause rotation of the magnetic field 
in opposite directions, and in this way 
there was no initial deflection due to the 
magnetic field. The coil through which 
the Hertzian waves were passed was 
placed around but one disc. Professor 
Arno’s experiments have shown that the 
two parafline iron powder discs could be 
replaced by two iron discs, or even by 
rings of iron, steel or nickel. In every 
case the effect of the Hertzian wave is to 
increase the deviation of the movable sys- 
tem. He believes that the apparatus will 
be of practical use, and it may also be 
employed for quantitative measurements. 


Foundry Practice with Copper and 
_ Its Alloys. 

In a paper read recently before the 
Electric Club, East Pittsburg, Pa., Mr. 
W. J. Reardon described the various pre- 
cautions and methods which must be ob- 
served to obtain satisfactory castings of 
copper and its alloys. ‘The process of cast- 
ing is simple, the metal is not hard to melt 
and ia not difficult to pour; but experience 
has shown that good results can only be 
obtained when great care is exercised. If 
the heating of the metal be prolonged, it 
becomes “soaked,” with the result that a 
few minutes after pouring a small ex- 


plosion takes place, blowing the sand from 
the flask and leaving an imperfect casting. 
If the heating be incomplete and the tem- 
perature too low, there will be no ex- 
plosion, but the sand on the copper rises 
and breaks up. The metal at the gate 
swells, and the liquid copper continues 
to ooze out for some time. The result is 
a casting full of blow-holes. These effects 
are the same, regardless of the fuel em- 
ployed for heating. It is equally impor- 
tant to have the sand at the proper tem- 
per. If it is too damp, the casting will 
be full of blow-holes. If it is too dry, 
the sand will not hold together. 

It is of the utmost importance to have 
the copper at the proper temperature. At 
the present time the temper is estimated 
by the eye, as pyrometers have been tried, 
but found too sluggish, or not suitable on 
account of vibrations in the shop. 

In mixing alloys it is important to add 
them in the proper proportions, and in 
the proper order. It is found that with 
alloys containing lead and tin, the lead 
separates out if the percentage of tin is 
considerably in excess of that of lead. In 
melting alloys, it is customary to melt 
first the constituents having the highest 
melting point, and then add others in the 
order of their melting points. However, 
this is not always necessary, as brass may 


be made by melting zinc and then add- 
ing copper, although the latter metal re- 
quires a temperature for melting about 
2,500 degrees Fahrenheit, while zine melte 
at 800 degrees Fahrenheit. 
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Annual Meeting of the New York 
Electrical Society. 

The annual meeting of the New York 
Electrical Society and election of officers 
were held at the Electrical Testing Labora- 
tories, June 15. 

The report of the secretary showed that 
101 members had been elected during the 
year; fifty-four had been dropped for non- 
payment of dues; thirty-two had resigned, 
and three had died; and that the total 
membership is now 631. 

The report of the treasurer showed that 
the income of the society for the year 
ending January 31, 1904, was $1,502.62, 
and the balance on hand was $34.37. 

The revised constitution and by-laws 
were read for the second time before the 
society, and after being submitted to the 
meeting were unanimously adopted. 

The executive committee of the society 
deserves great credit for its earnest efforts 


to strengthen the weak points which here- 


tofore existed in the constitution and by- 
laws. In order to enlist the best services 
which the society was capable of affording 
to this end, the president appointed as 
a revising committee three past-presi- 
dents of the society, Messrs. Francis W. 
Jones, the first president of the society, 
Gano S. Dunn, and Arthur Williams. 
Their revision, which was approved by the 
executive committee, was that now adopt- 
ed by the society. 

One essential point in the new con- 
stitution is that no officer, except the sec- 
retary and treasurer, shall be eligible for 
immediate reelection to the same office. 
The provision for proposed amendments is 
made much more stringent than formerly. 
One of the principal features in the 
amended by-laws is the provision for a 
nominating committee, which now con- 
sists of eight members appointed by the 
president, with the president ex-officio. 
Two of these members shall be past-presi- 
dents, two shall be members of the execu- 
tive committee, and four shall be non- 
office holding members, thus giving the 
largest representation on the committee 
to the general membership of the society. 

It was unanimously voted that the 
thanks of the society be tendered to 
Messrs. Jones, Dunn and Williams for 
their able and valuable services. 

The election of officers resulted as fol- 
lows: for president, Frank J. Sprague; 
vice-presidents, C. S. Young, E. H. Mullin, 
F. C. Bates, all reelected ; Albert F. Ganz, 
Louis B. Marks, W. S. Rugg; secretary, 
George H. Guy, reelected; treasurer, 
Henry A. Siñclair, reelected. 

After the business meeting, the society 
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was welcomed by Mr. John W. Lieb, Jr., 
president of the Electrical Testing 
Laboratories. Mr. Lieb gave a short his- 
tory of the foundation of the laboratory, 
which has developed from a lamp testing 
bureau, founded by the association of Edi- 
son companies, to its present extensive and 
complete equipment. They had endeavored 
to make it a place where, at a very reason- 
able expense, any one could come and be 
sure of having tests made with accuracy 
and despatch. Since the laboratory has 
been opened all kinds of electrical tests 
have beem conducted, especially on the 
photometric value of are lamps, breakdown 
tests of insulating material, the effect of 
the distribution of light due to shades 
and reflectors, meter tests, the standard- 
izing of instruments, the preparation of 
photometric standards, ete. 

Mr. Wilson S. Howell, manager of the 
laboratories, gave a short address on the 
“Importance of Testing.” Mr. Howell 
showed that the matter of testing was 
equally important to the manufacturer and 
to the purchaser. Among instances given 
of complete testing equipments, he men- 
tioned those of the Pennsylvania Railroad 
Company, the Brooklyn navy yard, the 
General Electric and the Westinghouse 
companies, and it was demonstrated that 
the success of all these organizations was 
due to a great extent to their continuous 
testing, not only of their own purchases, 
but also of their own products. The Elec- 
trical Testing Laboratories had provided 
for the general public at a moderate price, 
the advantages of precision and efficiency, 
which had been secured in the cases men- 
tioned only at a heavy outlay. 

Dr. Clayton H. Sharp addressed the 
meeting on the “Equipment of the Com- 
mercial Testing Laboratory,” concluding 
his address with an exhibition of a num- 
ber of slides, the most interesting of which 
were made by a triple oscillograph, show- 
ing an alternating electromotive force and 
current set up thereby in an inductance 
and a capacity in parallel with each other. 

After an inspection of the complete 
equipment of the laboratories had been 
made by the visitors, a collation was 
served. 


Incandescent Lamp Manufacturers 
Meet Again. 

About forty men prominently identi- 
fied with the incandescent lamp manu- 
facturing industry met at the Manhat- 
tan Hotel, New York, on June 10 and 
11. The meeting was more largely attend- 
ed than any of the previous gatherings. 
Several matters were discussed and passed 
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upon, such as the issuance of a special 
license under the General Electric Com- 
pany patents to the companies operating 
plants for the renewal of incandescent 
lamps, and the conditions defined under 
which such companies were allowed votes. 
A number of other matters were consid- 
ered, and it is understood that most har- 
monious results were obtained and that 
a general improvement in the incandes- 
cent lamp is approaching. The follow- 
ing are some of the companies which were 
represented : 

` Downward Electric Light Company, 
New York, J. C. Wormley. 

Sterling Electric Mfg. Company, War- 
ren, Ohio, William Coale and Francis 
Granger. 

Brilliant Electric 
land, E. L. Elliott. 

The Banner Electric Company, War- 
ren, Ohio, N. L. Norris. 

Franklin Electric Mfg. Company, 
Hartford, Chas. I. Hills and J. Camp. 
_U. S. Incandescent Lamp Company, 
St. Louis, H. G. Ferguson. 

Standard Electric Mfg. Company, 
Niles, Ohio, James P. Gilbert. ‘ 

Warren Electric and Specialty Com- 
pany, Warren, Ohio, Col. E. E. Nash. 

The Colonial, Electric Company, War- 
ren, Ohio, J. C. Estabrook. 

Shelby Electric Company, 
Ohio, J. C. Fish. 

Bryan-Marsh Company, Chicago and 
New York, Geo. C. Keech and Guy V. 
Williams. 

Buckeye Electric Company, Cleveland, 
F. S. Terry. 

Munder Electric Company, Spring- 
field, Mass., C. F. Munder and C. J. 
Purdie. i 

Sunbeam Incandescent Lamp Com- 
pany, Chicago, A. S. Terry and A. V. 
Vanzwoll. 

Independent Incandescent Lamp Com- 
pany, Cleveland, W. M. Rothchild. 

New York & Ohio Comnany, Warren, 
Ohio, W. D. Packard. 

Fostoria Incandescent Lamp Company, 
Fostoria, Ohio, H. H. Geary. 

General Incandescent Lamp Company, 
Cleveland, Joseph Insull. 

National Electric Lamp Company, 
Cleveland, B. G. Tremaine. 

Tipless Lamp Company, New York, 
H. J. Jaeger. 

Kentucky Electrice Company, Owens- 
boro, Ky., Col. E. T. Franke. 

Re-New Lamp Company, Boston, Col. 
H. Hastings and Geo. H. Smith. 

The Phelps Company, Detroit, W. J. 
Phelps. 

The Economical Electric Lamp Com- 
any, New York, B. Lobenthall. 

General Electric Company, A. D. Page 
and Geo. F. Morrison. 

Economy Electric Company, Warren, 
Ohio, Elmer W. Gillmer. 

It is announced that the next meet- 
ing will be held at the Manhattan Beach 
Hotel, New York, in September. 


Company, Cleve- 


Shelby, 


June 25, 1904 


THE ELECTROSTATIC CAPACITY OF 
WIRES.' 


BY GEO. D. SHEPARDSON. 


— 


The electrostatic capacity of electrical 
conductors is of considerable importance 
in the case of long telephone, telegraph 
and electric power transmission lines, in 
which the strength and direction of the 
current vary with rapid pulsations or 
alternations. ` 

The electrostatic capacity of the wires 
limits the speed with which submarine 
telegraph cables or long land lines may 
be operated. It limits the distance over 
which the telephone may operate through 
submarine, underground or aerial cables, 
and is the principal factor which limits 
long-distance telephony to a distance at 
present about two thousand miles. In the 
case of long-distance power transmission 
lines, which necessarily operate at high 
potentials, the current required for the 
electrostatic charging of the lines absorbs 
a very considerable output. For example, 
the Bay Counties Power Company in 
California, in transmitting power at 
50,000 volts over a distance of 150 miles, 
finds that the electrostatic charge on the 
lines absorbs about forty amperes, which 
is the full current output of a 2,000-kilo- 
watt or 2,700-horse-power generator. 
When dealing with long distances, high 
frequencies or high voltages, electrostatic 
phenomena, therefore, come to have con- 
siderable importance, and it is desirable 
that the engineer should be able to calcu- 
late within ressonable limits the capacity 
of an existing or contemplated line. 

The capacity of a wire depends upon 
its section and length, the character of 
the surrounding medium and the prox- 
imity of other conductors. In nearly all 
cases the conductor is of circular section, 
which fortunately is most convenient for 
electrostatic calculations. In most cases 
the surrounding medium is air, whose 
dielectric constant is taken as unity. 

The arrangement of other conductors 
is subject to many variations. 

Some of the more important cases will 
he considered as follows: 

1. A conductor within a concentric en- 
velope. : 

2. Two parallel wires in air. 

3. A single acrial wire with ground re- 
turn. 

4. Two parallel wires in air as affected 
by the proximity of the earth. 

5. Three wires at vertices of an equi- 
lateral triangle. 

The centimetre-gramme-second electro- 


fae a ee ee ee S 
1 Reprinted from the Year Book of the Society of 
Engineers, University of Minnesota, vol. xii, 1904. 
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static unit of quantity is defined as that 
quantity which repels an equal quantity 
at a distance of one centimetre in air with 
a force of one dyne. The force between 
two charges is directly proportional to 
the product of the quantities and is in- 
versely proportional to the square of the 
distance between them. It also varies with 
the nature of the material between the 
two charges, being inversely proportional 
to a factor known as the “dielectric con- 
stant” or the “specific inductive capacity” 
of the material, that of air being taken 
as unity or the standard of reference. 
The force with which a quantity Q con- 
sidered as concentrated at a point acts 
upon a unit charge at a distance D in 


a medium whose dielectric constant is K, 


is therefore, 
_ Q 
f= KD" 

Suppose that a charge of Q units of 
electricity per unit length of wire is dis- 
tributed along a wire whose length is 
great compared with its diameter. Con- 
sider first the force exerted upon a unit 
charge at any point by the charge which is 
distributed upon the whole length of the 
wire. Usually the diameter of the wire 
is small compared with the distances con- 
sidered, so that the charge may be taken 
without great error as concentrated along 
the central axis of the wire. The charge 
upon an elementary length of the wire, 
d xz, is Q dz. This exerts upon a unit 
charge at any point P a force 


_Qdz_ Qdz 
IES Kg =K) 


in which g is the distance between the 
point P and the element of wire under 
consideration, y is the perpendicular dis- 
tance from the point P to the wire, and 
x is the distance from the element of wire 
to the foot of the perpendicular. 


This force, d F, which acts along the 
line g, may be resolved into two com- 
ponents, a component parallel to the wire, 


dx x — Qt dx 
ty @+ > Kes y)* 


Q 
K 


_ of force by space. 
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and a component perpendicular to the 
wire, ` 
„__ Qdrz. _ 
d= Kiedy) cos w = 

i odr a Pe A 
K (+ (e+ 7) K+ y 
in which w is the angle between the per- 
pendicular and g. 

The component d F’ for any element 
at the right will be exactly balanced by 
an equal and opposite component of the 
force from an element at an equal dis- 
tance at the left, so that the aggregate 
force parallel to the wire will be nil. 
Therefore, only the component d F” per- 
pendicular to the wire need be considered 
further. In the equation for d F” we 
may substitute: 

x = y tan w 
dx = y set wd w 
T? F yY = y? sec w. 
and obtain as the total effective forec 
due to an element of the charge, 

d F = ke COS w = ke 

To obtain the total force due to all the 
elements of the charge Q on the wire upon 
the unit charge at the point P, take the 
summation of ‘the forces due to all the 
elements on the wire from a great dis- 
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tance to the right, where e = + 
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great distance to the icft, where w = — 


vig 
+e 
as cos w d w = 
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y 
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The difference of potential between two 
points is defined to be the work required 
to move a unit charge from one point 
to the other. The work is the product 
When the force varies 
in different parts of the space involved, 
the total work is the integral or summa- 
tion of the force at each point by the ele- 
mentary distance through which it may 
be considered as practically uniform. The 
difference of potential between a charged 
conductor and a point at distance D is 
then the integral or summation of the 
work done in moving a unit charge from 
a point infinitely near the surface of the 
charged conductor to the point in ques- 


tion, or 
D 
Ve -Í F d y = 
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D D 
2Q ; 
D 
= 2 Q (log, D — log, r) = 2 Q log. -7 


in which r is the radius of the conductor, 
or the distance from the surface to the 
centre, it being presumed that the net 
effect of the charge on the conductor is 
as though the whole charge were con- 
centrated along the centre line or axis. 


BETWEEN CONCENTRIC CON- 
DUCTORS. 


CAPACITY 


A comparatively simple case is that of 
an insulated conductor surrounded by a 
conducting sheath, such as a lead-covered 
cable, or an insulated wire surrounded 
by water or damp earth. Let r be the 
radius of the interior conductor, R the 
internal radius of the outer conductor, K 
the dielectric constant of the intervening 
insulation, and Q the charge on unit 
length of the inner conductor. The dif- 
ference of potential between the surface 
of the inner conductor and the outer con- 
ductor 1s the work done in moving a unit 
charge from a point infinitely near one 
surface to a point infinitely near the other 
surface. This work is the sum of the 
work done against the charge on the in- 
ner conductor and of that done against 
the charge on the outer. The work done 
in moving a unit charge from one sur- 
face to the other against the charge on 
the inner conductor is, as shown above, 


V = 2Q log, 


The work done against the charge on 
the outer conductor 1s zero in this case, 
for it may be shown that a charge uni- 
formly distributed over a sphere or cyl- 
inder has no effect upon a charge within, 
the forees in all directions being mutual- 
ly balaneed. Therefore the work done 
against the charge on the inner conductor 
is the total work done in moving a unit 
charge from one surface to the other. 
Since the inner and outer conductors 
are concentric, the distance between the 
surfaces is the same in every direction 
and the above expression for the work is 
true in every direction between the sur- 
faces and is general. 

The capacity of a conductor, or the 
capacity between two conductors, is by 
definition equal to the quantity of charge 
divided by the difference of potential. 
Therefore, the capacity between the in- 
ner aid outer surface for each unit length, 
and in electrostatic units is 
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CAPACITY BETWEEN TWO PARALLEL WIRES. 


In the case of two parallel wires of 
radius r, separated by a distance D, and 
carrying equal and opposite charges, the 
capacity may be considered as consisting 
of two capacities between the respective 
wires and a plane of zero potential mid- 
way between them. Let A be a long wire 
with a positive charge uniformly dis- 
tributed along its length, and let B be 
a second wire parallel to A and having an 
equal negative charge uniformly distrib- 
uted along its length. 
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The work done in bringing a unit posi- 
tive charge from any point P at a distance 
p in the neutral plane to a point infinitely 
near to the surface A, is the work done 
against the repulsion of the positive charge 
on A plus the work done against the at- 
traction of the charge on B. 


nsee f com a 
p 


2 Q (log, ? — Sek log, £) 


ean Pate ? Qlog, 2. 


Similarly, the work done in E 


a positive charge from a point infinitely 


near the surface of B to the neutral plane 
is that done against the attraction of B 
plus that due to the Di of the 


charge on A. 
d y +20 i t 


eof 
p’ 


2 Q (log, Tat log tan 


= 2 Q log, 25. 
r 


When the two wires are of the same size, 
r’ = r; also r and r’ are small in com- 
parison with D, at least for aerial cir- 
cuits; therefore we may write 

v D 

Vea? Q log, 7m 

The capacity between either wire and 

the neutral plane is thus 


Vol. 44—No. 26 


Q Q 
C= g- == 
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in which C is electrostatic units per centi- 
metre length of wire. This is equivalent 
to two condensers in series between A 
and B, each of the capacity derived above. 


C= Elogi% C= Carat 
Na as 


These may be replaced by a single con- 
denser whose capacity is half of one of 
the two. Thus: 


l 
C= Fion 
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C=., Q z = 
Va — Veg 

: Q aay aaa 
2Q log, 2- +2Q log, -?- 4 log, 2- 
The absolute electrostatice units of capac- 
ity may be changed to practical electro- 
magnetie units by dividing by the square 
of the velocity of light and multiplying 
hy 10°; the Naperian logarithin is changed 
to the common logarithm by multiplying 
hy 2.302. Hence 

a 10° 

4X (3 X 10")? X 2.302 logu > 


1208 107 . 
ee -farads per centimetre, 
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ae aaa | ae microfarads per centi- 
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(Note that table iii in Foster’s Hand- 
book, page 111, is wrong in giving values 
with above constants as capacity per wire. ) 

The capacity between either wire and 
the neutral plane is double the amount 
indicated by the above coefficients. 


microfarads per 1,000 fect, 


microfarads per mile. 


CAPACITY BETWEEN AN AERIAL WIRE AND 
TIE GROUND. 

Since the potential of the earth is taken 
as the basis of reference, the surface of 
the earth may be considered as the neu- 
tral plane in the case of an overhead wire. 
The height A above the ground may then 
be considered as equivalent to the dis- 
tance between either wire and the neu- 
tral plane of the preceding case. We 
may then write 
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in which r ‘is the radius and d the diam- 
eter of the wire. 

An aerial wire may thus be considered 
as a part of a circuit whose return wire 
is at a distance 2 h below the wire or at 


a distance h below the surface of the | 


earth. ‘This supposititious wire is called 
the electrical “image” of the actual aerial 
wire. 

The formula may be reduced to more 
convenient terms as before: 


C= xi : zg electrostatic units per cen- 
Be gr 
timetre. 
2416 x 10 !" , 
= ” s Oh farads per centimetre. 
O10 
- 0000002416 ; i 
Se i microfarads per centi- 
OB — 
metre. 
-007362 
= 4 ae microfarads per 1000 feet. 
logio a 
03854 . 
= a microfarads per mile. 
logis ~- 


The capacity is affected by the prox- 
imity of other conductors and by the in- 
sulating supports. 

CAPACITY BETWEEN AERIAL WIRES AF- 
FECTED BY THE EARTH. 

The effect of the presence of the carth 
upon the capacity between aerial wires 
may be illustrated by analyzing the case 
of two wires of radius r, separated by 
a distance D and at a height h above the 
ground, 

In moving a unit positive charge from 
any point P in the neutral plane midway 


between the two wires to a point infinitely ° 


near the surface of either wire, work is 
done against the charges on cach of the 
wires and also against their images which 
are below the surface of the earth a dis- 
tance equal to the height of the actual 
wires. Suppose that wire A is charged 
positively, its image B’ negatively, wire 
B negatively and its image A’ positively. 
The work done in moving a unit positive 
charge from any point in the neutral 
plane against the various charges is 
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The total work is the sum, or 
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Since r is generally quite small as 
compared with 2 k or D, we may write 
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An equal amount of work is done in 
moving the unit charge from a point in- 
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finitely near the wire B to the assumed 
point P, so that the total work done in 
moving a unit charge from one wire to 
the other is 


Vv= £Q} tog, P — 


l 


oe [i+ (PJ t 


975 


The capacity is then, 
Q 
C= v= 
E PENSEES 
4 log, =- — 4 log, [1 + (an yJ” 

Comparing this expression for that pre- 
viously obtained for the capacity between 
two wires without considoring the earth, 

1 
C = ——— 

4 log, . a 
it is scen that the presence of the earth 
increases the capacity between the two 
wires, the increase being greater as the 
wires are farther apart and less as they 
are higher above the earth. This is of im- 
portance in the design of telephone lines, 
which should be on high poles. The pres- 
ence of grounded wires on a pole line has 
the effect of bringing the earth closer to 
the other wires, and thereby increasing 
their capacity. 

CAPACITY OF A TITREE-PHASE CIRCUIT. 

The capacity of wires at the apices of 
an equilateral triangle, or rather at the 
cdees of a triangular prism, is of im- 


A 


portance from the fact that most of the 
long-distance transmission plants use 
three-phase current carried on wires so 
arranged, The currents and pressures 
are 120 degrees apart, so that the sum 
of the currents in the three wires is zero 
and no fourth wire is required as common 
return. If the three wires are at the 
apices of an equilateral triangle, the cen- 
tre of the triangle fixes the line of zero 
potential by symmetry. 

If Q be the maximum positive charge 
on unit length of wire, then assuming 
that the current and pressure vary in ac- 
cordance with sine law, the charges on 
the wires at any instant will be 

1% = Qsinwo; yg = 
Q sin (w — 120°); Jo = Q sin (w — 240°) 
Letting a represent the distance from 
any wire, say A, to the centre, and D the 
distance between centres of wires, the work 
done in moving a unit positive charge 
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from the line of zero potential to wire A 
is the sum of the work done against the 
charges on the several wires, or 


V=V,+V,+ Vo 
a 
= 29, log, —- — 
2 dalog, — — 2 golog, 2 
—əolz a 
= 2Q {sin wlog, = 
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[sin (w — 120°) + sin (w — 240°) ] log. 
Substituting 

sin (w — 120°) = 
sin w cos 120° — cos w sin 120° 
% sin w — (})4 cos o, 
sin (w — 240°) = 
sin w cos 240° — cos a sin 240° 
= — % sin w + (2) cos a, 


we obtain 


V= 2Q} sin w log, — — 


[ (—» sino—(+-) Pees w) 
+ (— % sin wo — 
( Z) i cos | log, ; 


a i D 
2 Q (sin w log, = + sin w log, 7) 


= 2 Q sin o log, = 


Then the capacity between any wire 
and the neutral line is 


Q sin w 
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Imports of India-Rubber into the 
United States. 

According to a recent report issued by 
the bureau of statistics of the department 
of commerce and labor, the imports of 
india-rubber into the United States in 
the fiscal year about to end will exceed 
by far those of any earlier year, and will 
amount to over $40,000,000 in value. The 
demand for this article of exclusively 
foreign production, for use in manufac- 
ture, has increased very rapidly in recent 
years. The imports in the present fiscal 
year will amount to about 60,000,000 
pounds. The rapid growth in the use of 
this article of manufacture in the United 
States is illustrated in the fact that the 
total value of india-rubber and gutta- 
percha imported in 1870 was less than $3,- 
000,000; in 1880, $9,500,000; in 1890, 
$15,000,000 ; in 1900, $31,000,000, and in 
1904 will be fully $40,000,000, as stated 
above. The increase in quantity has not been 
quite so rapid as the increase in value, 
owing to the fact that prices have advanced 
materially by reason of the increased de- 
mand. In 1880 the quantity of rubber im- 
ported into the United States amounted to 
17,000,000 pounds, at the average price 
of fifty-five cents per pound. In 1890, the 
amount was 34,000,000 pounds, at slight- 
ly less than fifty cents per pound. In 
1900, the amount was 40,000,000 pounds, 
at about sixty-three cents per pound. In 
1904, the record for the ten months for 
which figures are now available shows an 
average value for rubber imported of six- 
ty-eight cents per pound. 

Importations of “gutta-joolatong,” a 
product of India, which is used in cer- 
tain industries as a substitute for india- 
rubber, now average more than 1,000,000 
pounds a month, while importations of old 
and scrap india-rubber, to be remanu- 
factured, amounted to over 15,000,000 
pounds in the ten months of the fiscal 
vear for which a record is now at hand. 

Brazil is the most important source of 
this material. More than one-half of 
the india-rubber imported into the United 
States comes from that country, the total 
for the ten months being 30,000,000 
pounds, valued at $20,500,000. The 
United Kingdom supplied in the same 
period over 7,000,000 pounds, valued at 
$5,250,000; Germany, 2,000,000 pounds, 
valued at $1,500,000. Other parts of 
Europe supplied nearly — 10,000,000 
pounds, valued at over $7,500,000. The 
supplies of india-rubber which come from 
European countries are, in practically all 
cases, the product of their various col- 
onies; Germany drawing her supplies 
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from colonies jn Africa, the United King- 
dom from Africa, India, Ceylon and the 
Straits Settlements, while the supply from — 
other countries in Europe is chiefly that 
obtained in Africa by Belgium from the 
Congo. 

eee eee 

National Electric Light Associa- 

tion —Membership. 

At the twenty-seventh convention of the 
National Electric Light Association, held 
in Boston, May 24-27, an amendment to 
the constitution was adopted dividing the 
membership into six classes, as follows: 

Class A, menrber companies—Private 
corporations or individuals engaged in the 
business of producing and supplying elec- 
tricity for light, heat or power for com- 
mercial or public use. Entrance fee, $25; 
annual dues for companies in towns of less 
than 20,000 population, $10; 20,000 to 
300,000, $25; over 300,000, $50. 

Class B members—Officers or employés 
of member companies, elected and con- 
tinued from year to year with the written 
consent of the member company with 
whom connected. Entrance fee, $5; an- 
nual dues, $5. 

Class C—Instructors and teachers of en- 
gineering and related sciences. No en- 
trance fee; annual dues, $4. 

Class D, associate member companics— 
Electricians, electrical or mechanical en- 
gineers, manufacturers, corporations or in- 
dividuals, who are directly or indirectly 
interested in advancing the interests of 
electricity. Entrance fee, $25; annual 
dues, $20. 

Class E—Officers and employés of class 
D, elected and continued by written con- 
sent of the class D member employer. En- 
trance fee, $5; dues, $5. 

Honorary members. 


Reduction of the Export Tax on 
Rubber. 

United States Consul Louis H. Aymé, 
at Para, Brazil, reports that the export 
tax om rubber imposed by the state of 
Amazonas has been reduced from twenty 
per cent of the declared value to fifteen 
per cent. The owner or purchaser of rub- 
ber grown outside of the state of Ama- 
zonas is at liberty to ship the rubber from 
Manoas or Para, as he pleases. This re- 
duction has been brought about since the 
federal government has erected Acre into 
a territory. 

The amount of rubber affected by the 
new regulation is estimated at not less 
than 7,000 tons. Of this quantity it is 
believed that 5,000 tons will come to Para, 
the value of which is about $9,000,000. 
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The Electrical Equipment of a Modern Type Foundry. 


The Plant of the American Type Founders’ Company, at Jersey City, N. J., Thoroughly Equipped with Electrical Apparatus. 


HE American Type Founders’ Com- 
pany has established at Jersey 
City, N. J., a model foundry for 
the production of type for printing. This 
company is the largest manufacturer of 
printing type in the world, and has sales- 
rooms and warehouses in every promi- 
nent city of the United States, as well as 
special agencies in many foreign coun- 
tries. It has manufacturing type foun- 
dry plants in many of the largest cities. 
The plant at Jersey City, which is known 
as the central plant, has been laid out 
with absolutely no sparing of expense and 
effort to make the installation as com- 
plete as possible. The offices and work- 
shops proper are contained in a building 
which has a frontage of 200 feet on Com- 
munipaw avenue, and two wings 188 feet 
deep extending backward, with two con- 
necting bays, each of these bays 23 feet 
wide and 104 feet long, the wings in each 
instance being 46 feet wide. In the front 
of the building, which contains the execu- 
tive offices of the company and the audit- 
ing department, the structure rises for 
three stories, the northwest corner con- 
taining three stories and a basement. The 
wing extending backward on the right- 
hand side is a two-story structure, and the 
wing extending backward on the left-hand 
side is a two-story and basement structure. 
The bays are both one-story structures, 
and have courts between. In this way 
there is a lighting exposure to all points 
of the compass. The bays are made with 
special glass transepts, so that there is a 
perfect distribution of light over all the 
machinery installed at this point. 

The power-house which supplies cur- 
rent and steam for heating to the factory 
building and offices is located about 300 
feet from the main building. This is a 
substantial structure, and is built on three 
levels, in order to accommodate the pecu- 
liar lay of the land in this locality. Both 
the factory building and the power-house 
are of brick construction throughout, the 
floors and ceilings being of reenforced 
concrete. Very little woodwork is used in 
the building, and the ornamentation is 
effected by staff work of a pleasing char- 
acter. The walls are all painted white, 
so that with the system of electrical il- 
lumination, there are few shadows and 
little distortion at any point. 

The construction of the factory build- 
ing and power-house is 
throughout, so that not a dollar of in- 


fireproof 


surance is carried on the buildings or 
contents. 

The manufacture of printing types is 
a delicate and interesting process, the 
preparation of the matrices for the type- 
casting apparatus representing the most 
painstaking labor and a remarkable de- 
gree of mechanical ingenuity. A special 
corps of artists are constantly at work 
designing new faces of type. These artists’ 
proofs must, in turn, be pantographed to 
proper sizes for the reproducing processes. 
Electrotype plates must be made from 
the wax etching, and these, in turn, must 
take their proper place in the hands of 
the engraver, who cuts into a brass slug 
the matrix for the type. 

It will be understood that there enters 
into the mechanical operation of a fac- 
tory of this nature a wide variety of ma- 
chinery and a necessity for several kinds 
of motor service. There is a machine de- 
partment where moulds are made. The 
product of this department calls for a re- 
markable degree of accuracy. The matrix- 
fitting department calls for another spe- 
cial class of machinery, and the shop 
for the building of machinery and the re- 
pair of machine parts calls for still an- 
other form, and the type-casting machines 
call for an excessive variation in speed. 
The product of these type-casting ma- 
chines varies from type less than a six- 
teenth of an inch in thickness to heavy 
initial letters two and one-half inches 
wide. It is necessary, in casting, to regu- 
late the speed of the machines, according 
bo the size of type which is being made 
It will be easy to understand that, when 
a large letter is being cast, there is a 
great deal more metal to be pumped into 
the mould, and this, in turn, will take 
considerably more time for cooling; the 
operation of cutting, trimming and groov- 
ing likewise taking more time than is 
necessary with the smaller letters. In 
addition to the requirements of speed con- 
trol, these type-casting machines require 
a compressed-air service, a gas-circulating 
service and a cooling-water equipment. 

The plant has heen laid out with a view 
of extensive additions to the present 
equipment. For this reason. the power- 
house has been located at a considerable 
distance—as mentioned before—from the 
factory building. The task of engineer- 
ing this proposition was left with Mr. 
Edward R. Knowles, 136 Liberty street, 
New York city, a well-known consulting 


engineer. That his work has been suc- 
cessful is attested by the perfect agree- 
ment of all the apparatus, and the satis- 
faction evidenced by the executive depart- 
ment of the American Type Founders’ 
(‘ompany. 

'The power-house is divided into three 
sections, each fifty feet deep and fifty 
feet wide. The boiler room is situated on 
the lowest level; the engine room, con- 
taining the engines and switchboard, on 
the intermediate level, and a metal-smelt- 
ing room on the highest level. The boiler 
room is equipped with two 150-horse- 
power Heine safety water-tube boilers. 
These boilers are equipped with patent 
“Treadkill” rocking grates and McClave 
“Argand” blowers for forced pressure. The 
boiler is served by a Cochrane feed-water 
heater of 500-horse-power capacity, built 
by the Harrison Safety Boiler Works, 
Philadelphia, Pa. There are two special 
boiler feed pumps, and one fire pump. 
These are all of the Deane duplex type, 
and are seven and one-half and five inches 
by six inches. There is a small pump in 
the pit, and a blowoff tank in this pit. 
This pit is located below the boiler-room 
level. The boiler is fed through the 
pumps and heater through the city water 
service. In order, however, that there 
may never be a lack of water, through a 
cutting off of this supply, there has been 
installed a water storage tank of 6,000 
gallons capacity, casting machine returns, 
ete. 

A combined muffler and grease sepa- 
rator is installed in the boiler room, this 
being located in the exhaust pipe. A by- 
pass is made from the main steam line 
to a heating main, which is equipped 
with a Kiely reducing valve. There is 
a by-pass around the reducing valve for 
using steam direct, if this is necessary. 
In the boiler flue there is placed an auto- 
matic Kiely damper regulator. The flue 
leads to a Custodis chimney, which is 
five by five feet at the base, and 100 feet 
high. The boilers are also equipped with 
patent surface blowoff cocks. The steam 
pressure is 135 pounds, and the steam is 
used non-condensing. The boiler service 
also includes a Metropolitan fourteen and 
one-half inch double-tube injector. 

Steam is taken to the engines through 
ten-inch copper bends from the boiler to 
a single main header. Interpolated in 
this header is a Cochrane separator, which 
leads to a Bundy steam trap. From the 
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point where the separator interrupts the 
main header, the main is an eight-inch 
pipe, controlled by a gate valve. The 
steam chests of the engines are served by 
three and one-half inch copper bends, and 
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two high-pressure steam gauges and a 
low-pressure steam gauge for the heating 
system. A Seth Thomas clock is located 
between the high-pressure steam gauges. 
There is also a recording steam gauge, 
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each engine has an individual Cochrane 
separator in each sweep, each sweep being 
controlled by another gate valve. Each 
separator has a connection running to a 
common pipe, which leads to a Bundy 
steam trap. Each engine has a low-press- 
ure drip, equipped with a check valve, 
running into a common trunk to the blow- 
off tank. Over each exhaust valve there 
is a stand controlling the valve, built 
by the Nelson Valve Company, New York 
city. This allows the engine attendant 
ready access to the exhaust service, in 
case it becomes necessary to close the 
main; and in each exhaust pipe a back- 
pressure valve is placed. A water leg at 
the end of the steam main carries con- 
densed water back to a Bundy separating 
trap. Each of the engines is equipped 
with piping for indicators, and a Shep- 
hard governor is also placed on each en- 
gine. There are two tandem-compound 
125-horse-power engines, built by the 
Skinner Engine Company, of Erie, Pa., 
direct-connected to seventy-five-kilowatt 
C. & C. generators. There is also one 
Woodbury engine, made by the Stearns 
Manufacturing Company, Erie, Pa., of 
sixty-horse-power capacity, nine and one- 
quarter by twelve inches, direct-connected 
to a thirty-kilowatt C. & C. generator. 

A handsome gauge-board has been fitted 
up in the engine room, this containing 


made by the Standard Gauge Manufac- 
turing Company. Each of the instru- 
ments is equipped with translucent dials 
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of wall pockets situated at different points 
about the room, so that portable lights 
may be used. The illumination for the 
boiler room is of a similar character to. 
that in the engine room. The Blake & 
Williams Company, New York city, in- 
stalled the boilers and auxiliary steam ap- 
paratus. 

The switchboard, built by the F. A. 
La Roche Company, of New York city, 
which is located in the engine room, is 
remarkably handsome and complete in 
every detail. This, as well as the other 
electrical equipment, was installed by the 
Tucker Electrical Construction Company, 
New York city. The switchboard is six- 
teen feet long and seven feet high. It is 
constructed of two-inch pink Tennessee 
marble. There is a highly ornamental 
solid-copper grill running across the en- 
tire length of the board. The board is 
made up of five panels. The three in the 
centre are the generator panels. These 
are each equipped with a pilot lamp, volt- 
meter, ammeter, recording wattmeter, 
field rheostat, plug for paralleling, one 
double-pole switch, one single-pole switch 
and one circuit-breaker. The panel on 
the left is the distribution panel. This 
contains twelve pilot lamps, twelve cir- 
cuit-breakers from 50 to 800 amperes ca- 
pacity, one 1,000-ampere double-pole 
switch for street service, a double-reading 
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illuminated by incandescent lamps con- 
trolled from the switchboard. 

The engine room is lighted up by two 
enclosed arc lamps and two two-light in- 
candescent brackets. There are a number 


voltmeter for ground detector, controlled 
by a flush push-button switch. The right- 
hand panel is the battery panel. There 
are three pilot lamps, a double-reading 
ammeter for charge and discharge, one 
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voltmeter, battery circuit-breaker, circuit- 
breaker for the booster motor, Bristol re- 
cording with double-throw 
switch, booster field regulator and booster 
field switch, one six-point double-pole 
booster motor switch, a three-point step- 
up switch for the booster motor armature, 
one double-pole main switch for the bat- 
tery charge and discharge, an underload 
circuit-breaker and a twelve-point end-cell 
switch. At the extreme left of the board 
there is mounted a differential voltmeter, 
which is connected with the paralleling 
plugs on the board for coupling up the 
One coil is connected direct- 
ly to the main bus, and the other coil is 
connected through the paralleling plugs 
to the heel of each generator switch. The 
connections from the battery are brought 
into an iron pole box, and then led to the 
hoard. Lead cables are used, and these are, 
in turn, wound with heavy cod line and 
painted. All wiring in the back of the 
board is enclosed in “Circular Loom” and 
fastened to the board with brass clips. 
All the instruments are set in the back 
of the board, and are furnished with il- 
luminated dials. From each switch up- 
right buses convey the current to ter- 
minals at the top of the board. These 
terminals are fitted into lugs, from which 
cables are carried to an iron pole box; 
and from this point the circuits are led 


voltmeter 


generators. 
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runs across the top of the switchboard. 
These lamps are connected directly onto 
the storage battery, so that there will 
always be a lighting service in the engine 
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cells of chloride accumulator, with a ca- 
pacity of 125 ampere-hours. ‘These are 
charged every day for two or three hours 
by a booster manufactured by the Electro- 
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room. All of the cables running from 
the generators to the switchboard are 


placed in three-inch loricated iron con- 
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to the main buildings in an underground 
trench. In this trench the cables are 
hung on special hangers, fitted with an 
insulated iron sleeve lined with leather. 
Four lamps are situated on the grill which 


duits. The leads are lead-covered cables, 
and from the end of the conduit to the 
terminal on the switchboard are wrapped 
with heavy cod line and painted. 

The storage battery consists of seventy 


Dynamic Company, Philadelphia, Pa. The 
motor side of the booster operates at 120 
volts and forty-five amperes, and the gen- 
erator side operates at sixty volts and 
fifty amperes. The 
on a substantial pedestal, built up of con- 
erete and faced with glazed brick. 

All of the cables and steam pipes are 
led from the power-house to the factory 
building through a brick trench. In the 
exposed portion, the iron cover of this 


booster js mounted 


trench is laid over with a concrete top- 
cover. Entering the faetory, the trench 
is protected by metal covers, which give 
ready access to any part of the distribu- 
tion system. The current is brought from 
the power-house to a terminal board -in 
the factory through six 1,500,000-circular- 
mil lead-covered cables. The terminal 
board is located in the northeast corner 
of the building. Each pair of cables is 
connected to a separate panel containing 
five switches. The three panels are then 
tied together with two single-throw 
switches. These connections are made 30 
that it is possible to use one, two or three 
pairs of cables to carry the load for any 
particular section of the building. The 
main distributing board is built on the 
style of an ordinary panel-box, with slate- 
lined gutters eight inches high, slate- 
lined doors and marbleized panels. On 
the panels are mounted fifteen switches 
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controlling the fifteen main circuits which 
furnish light and power for the main 
building. All switches are equipped with 
enclosed fuses, and all of the work on this 
terminal ‘board is of highly polished cop- 
per. 

From the distribution board fifteen 
main circuits are run to individual dis- 
tributing boxes, these distributing boxes 
controlling the local lighting and power 
circuits. In the machine shop on the low- 
er floor of the right-hand wing, there are 
two General Electric five-horse-power mo- 
tors, belt-connected to line shafts. These 
motors are placed on brackets, with the 
starting boxes directly underneath. 

In one of the bays which has already 
heen equipped, there are forty automatic 
type-casting machines. These type-cast- 
ing machines are driven by three-quarter- 
horse-power Stow multiple-speed motors. 
The wiring throughout the bay is very 
thorough. In the centre of each bay a 
trench is led off from the main trench en- 
tering the building, and in this are con- 
veyed the cables for the electrical service, 
the circulating water for the type-casting 
machines, compressed air, and gas for the 
Bunsen burners. Four circuits are laid 
in each trench, and each circuit runs to 
seven switch boxes. Each box contains 
two fifteen-ampere knife switches, fitted 
with enclosed fuses. From the back of 
each switch box two circuits are run to 
floor boxes, which contain waterproof 
From these plugs the wires 
are then carried to the respective type- 
casting machines in iron conduits, ter- 
minating in a small iron switch box con- 
taining a ten-ampere switch. This switch 
box is mounted on the casting machine, 
and from the switch box all leads are run 
to the starting box. At the heel of each 
switch a tap is made, and the wire is 
run in conduits through a special flexible 
metallic electric lamp fixture. The mo- 
tor is back-geared to drive. the casting 
machines, and the method of varying the 
speed by changing the magnetic reluc- 
tance of the field is used to give the fine 
gradations necessary for the type-casting 
apparatus. 

The second bay is laid out in the same 
manner, except that the type-casting ma- 
chines and motors will be larger. These 
motors will be two horse-power in capac- 
ity. There are also installed near one 
of the bays two nicking machines, which 
are driven by two and one-half horse- 
power specially wound Holtzer-Cabot mo- 
tors. In order that the type metal be 
kept in a molten state, it is necessary that 
an intensely hot gas flame play upon the 
crucible. This is brought about with the 


floor plugs. 
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use of a Bunsen burner, and compressed 
air is supplied through pipes which are 
laid through the trench already men- 
tioned. The compressed air also serves 
another important purpose, in that a jet 
is directed through an ordinary fish-tail 


burner directly into the moulding re- 


ceptacle, blowing away any pieces which 
might adhere to the mould after the cast 
type has been trimmed and delivered to 
the proper receptacle. To provide this 
compressed-air service there has been in- 
stalled two eight by ten single straight 
line Clayton air compressors, connected 
through Renold silent chains to seven and 
one-half horse-power General Electric mo- 
tors. These compressors serve two three 
by six-inch air tanks, and the work re- 
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the front of the building is the mould- 
making department. The machinery in 
this department is driven by two five- 
horse-power General Electric motors, belt- 
connected to a line shaft. A feature of 
the machinery in this department is the 
magnetic chucks, made by the O. S. Wal- 
ker Company, Worcester, Mass. There are 
four of these altogether—one large and 
three smaller. In addition to the mag- 
netic chucks, there is a Walker demag- 
netizing machine. 

In the matrix-fitting department— 
which is adjacent to this machine shop— 
there are nine matrix cutters, direct-con- 
nected to one-third-horse-power “Lundell” 
motors. These are compound-wound mo- 
tors, with the switch placed on top of the 
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quired is to furnish compressed air at a 
pressure of ten pounds for eighty one-six- 
teenth-inch openings. The compressed air 
is also used to create-an intense heat for 
two gas furnaces for blacksmith’s forges. 

On the second floor of the building, in 
the northeast corner, is the engraving de- 
partment. The engraving machines, of 
which there are eight, are driven by Holt- 
zer-Cabot motors running at about 2,500 
revolutions per minute. The motors are 
belted to a small countershaft, and from 
the countershaft a flexible shaft is driven, 
running at’ about 7,200 revolutions per 
minute. Two small Eck motors are used 


‘in this department for the grinders for 
sharpening the engraving tools. 


Adjacent to this department is the 
draughting department, where the various 
designs are worked up. Proceeding from 


motor. Ii this department there are also 
located brass saws, direct-connected to one- 
horse-power “Lundell” motors, and one 
routing machine, belted to a one-half- 
horse-power “‘kkundell” motor. 

On the third floor, running along the 
front of the building, is the printing de- 
partment. There are installed here five 
Whitlock cylinder presses, belted to three- 
horse-power Holtzer-Cabot motors. There 
are two “Universal” job presses, belted 
to one-half-horse-power Holtzer-Cabot 
motors; two Chandler & Price “Gordon” 
job presses, belted to one-quarter-horse- 
power Holtzer-Cabot motors; two cutting 
machines, belted to one-horse-power Holt- 
zer-Cabot motors; one folder, belted to 
one-half-horse-power ,Holtzer-Cabot mo- 
tor; one stitching machine, belted to a 
one-sixth-horse-power motor, and one saw, 


June 25, 1904 


belted to a one-sixth-horse-power motor. 
Each cylinder press is furnished with a 
type “POB” no-voltage and push-button 


eight and ten lights. 


ELECTRICAL REVIEW 


At each outlet an 
iron box is placed, and in the cover of 
this box there is a hard rubber bushing, 
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release starting box, built by the Carpen- 
ter Enclosed Resistance Company, New 
York city. The motors are equipped with 
speed controllers of the Cutler-Hammer 


make. 


through which flexible cord is run, a sol- 
dered splice being made within the box. 

The buildings are mainly illuminated 
by about 1,500 118-volt sixteen-candle- 


power drop lights. For general illumi- 
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All of the wiring throughout the build- 
ings is run in iron conduits. Leads are 
run from the different distribution boxes, 
and each circuit accommodates between 


nation, as well as for the halls, offices, ete., 


four-light clusters are installed. Each 


cluster is controlled by a pendant switch, 
located directly underneath. In the offices, 
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the clusters and fixtures are controlled 
by flush switches placed in partitions. 
The panel boxes are constructed in the 
same manner as the main distributing 
board. Each switch is equipped with en- 
closed fuses, and the copper is all highly 
polished. 

The wiring for the motors is all run 
through iron conduits, and the switches, 
starting boxes, etc., are placed on their 
respective machines, where they are with- 
in easy access of the machine operator. 

‘The building is served by three freight 
elevators. ‘There are one 10,000 and two 
6,000-pound carriers. Each of these has 
a speed of fifty feet per minute. These 
elevators were built by the Marine Engine 
and Machine Company, of Newark, N. J., 
and are driven by Crocker-Wheeler mo- 
The elevator installation is very 
compact, and all of the hatchways, stair- 
ways and shafts throughout the buildings 
are shielded with expanded metal barriers. 
All the cars are equipped with lights and 
annunciators. One elevator runs from the 
basement to the third floor in the left 
wing. Another runs from the basement 
to the second floor in the same wing, and 
one runs from the first to the second floor 
in the right wing. All of these elevators 
are equipped with the latest safety devices, 
and both starting and stopping are easy 
and without shock. In addition to these 
elevators, there is another in the smelt- 
ing room, which operates a small lift 
from the smelting-room level to the level 
of the main factory. There is also, in 
the smelting room, a five-horse-power 
General Electric motor mounted on the 
wall, which drives two stirrers through a 
countershaft, keeping the molten metal 
thoroughly mixed. 

There are three automatic dumb-wait- 
ers, controlled by a push-button system. 
[If a door is forced open, the elevator 
stops. ‘The doors can not be opened nor- 
mally while the elevator is running. One 
of these dumb-waiters runs from the base- 
ment to the third floor, one from the base- 
ment to the second floor, and another from 
the first floor to the second. The dumb- 
waiter machinery is located on the top of 
each dumb-waiter shaft, and is equipped 
with the most modern speed-control and 
safety devices. 

The plant is completely equipped with 
a telephone service, and has its own pri- 
vate branch. exchange, with about twenty 
stations throughout the buildings. 

The accompanying illustrations will 
give an idea of the mechanical features 
of this plant. The flexibility of the elec- 
tric drive has been taken advantage of in 
every instance possible, and where this 
has been done, it has given perfect satis- 
faction. 

As this plant has been laid out rather 
with the idea in mind of making it a 
show feature, the American Type Foun- 
ders’ Company will be pleased at any 
time to allow an inspection of the entire 
installation. 
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An X-Ray Tube which Generates a 
Rich Quality and an Abundant 
Quantity of Bi-Ultra Violet Rays 
in Combination with the X-Rays. 

To THe EDITOR oF THE ELECTRICAL REVIEW: 

I present herewith an interesting phe- 
nomenon in connection with an X-ray tube, 
made of a certain composition of glass, the 
exact chemical formula of which I am not 
ready to state, as the analysis is not as yet 
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trained eye of a scientist can not fail 
to recognize and appreciate this electrical 
phenomenon. 

I lay claim to the fact that I have 
first shown by experiments and demon- 
strated that these bi-ultra violet rays 
are present in this combined state and 
richness in an X-ray tube made from 
this glass. 

The construction of this tube involves 


New Form or X-Ray TUBE. 


finished for publication. Suffice it to say, 
that I have found a certain glass which ad- 
mits a combined generation and trans- 
mission of the highest quality and quantity 
of both X-rays and bi-ultra violet rays 
in one tube. 

It was found after some experiment 
that such an X-ray tube made of this 
peculiarly composed glass, and when placed 
in circuit gives these X-rays and bi- 
ultra violet rays a perfectly free passage 
through its walls, at the same time in a 
combined state. 

The few practical experiments soon 
showed the value of its chemical composi- 
tion. I found after tests that no X-ray 
tube made from any other kinds of glass 
gave the richness to the bi-ultra violet 


rays as this one did. I soon discovered that - 


these bi-ultra violet rays are the most 
powerful I have ever witnessed. 

Another important point in connection 
with this tube is that here we not only gen- 
erate the bi-ultra violet rays, but also the 
X-rays in the same tube. Both these 
classes of rays have a fine quality. 

In making such simple tests, as the 
exposure of platino-cyanide or willimite 
to these rays they will exhibit at short 
and long range a most vivid fluorescence. 
The spectroscope tells its own story by 
verifying the fact. If the electric test 
be applied to the bi-ultra violet rays, their 
presence is noted in great quantity. Such 
a test is considered by physicists a fine 
one. Other tests show similar verification. 

In such a tube of which I speak, we 
have a great combination of both rays. 
The use of this tube should give satis- 
factory results to the therapeutist. The 


exactly the same principles as any ordi- 
nary X-ray tubes—no matter what) their 
shape or style may be, excepting with 
the following differences, viz: The main 
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and sealed into the main bulb. Other- 
wise there is no novelty about the entire 
tube. 

It is for this new sort of glass that 
I claim the property which gives this 
exceedingly good transmission to these 
bi-ultra violet rays. 

The color of both these rays, when 
viewed, take of a bluish opalescent hue 
in this tube, while the flint glass of the 
ordinary type of tubes glow greenish. 
The flint glass which is blown into this 
new glass bulb can be seen when the 
tube is generating these rays ta give off 
the green coler which is the fluorescent 
property of the flint glass in contradis- 
tinction. 

Any class or style of X-ray tubes can 
be modeled from this same sort of new 
glass. 

It is a known scientific fact that glass 
of different chemical composition gives 
various shades of colors when placed under 
electric discharge, as is demonstrated 
here in this tube. 

To show that certain chemical com- 
positions of manufactured glass do per- 
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bulb is made entirely of this new glass. 
The ends which hold the metallic 
anode and cathode are made of flint glass 


1 To G. J. Monahan, of New York, I credit him with 
the construction of the first tube. E. Machlett & Son, 
143 East eip V praa street, New York, are man - 
turing from this new glass the tube which I describe, 
under my instruction. 


mit the transmission of the bi-ultra violet 
rays, I append below a schedule test which 
a German firm has given as its mathe- 
matical-analytical tests of such and other 
classes of, glass, which it has suc- 
ceeded in making. 

It claims an extraordinary property 
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of transmission for the bi-ultra violet 
rays through this special manufactured 
glass, which the schedule shows very dis- 
tinctly. I have personally tried and test- 
ed this glass and find its claim well 
merited. However, this glass is very hard 
and can be worked into X-ray tubes. 
It is found that it allows the bi-ultra 
violet rays in wave-lengths smaller than 
400 cubic centimetres to pass through 
with great facility of transmission.’ 

Up to the present; moment I am satis- 
fied to bring this peculiar phenomenon to 
the notice of those interested in this sci- 
entific problem, and present the tube. I 
shall be pleased to have pointed out to me, 
however, any information which I may 
lack. Nevertheless, until some one shall 
disprove my premises, I shall hold to my 
discovery.” 

Dr. J. Mount BLEYER. 
836 Lexington avenue, 
New York city. 


Commencement Exercises at Stevens 
Institute of Technology. 

The annual commencement held at 
Stevens Institute of Technology, June 12 
tə 16, 1904, was carried out in the follow- 
ing manner : 

Sunday, June 12, Rev. J. C. Mitchell, 
S T. B., delivered the baccalaureate ser- 
mon at 10.45 A. M. 

Wednesday, June 15, the class day 
exercises of the graduating class were held 
vt 10 a. M., on the Institute campus, 
Castle Point. From 4 to 6 P. M., Presi- 
dent and Mrs. Humphreys’ reception to 
the trustees, faculty, alumni, graduating 
class and under graduates was held in Car- 
negie Laboratory of Engineering, and at 
8 P. M. a meeting of the alumni association 
was held at Stevens Institute auditorium. 

Thursday, June 16, the thirty-second 
arnual commencement was held in 
Stevens Institute auditorium at 10.30 
A. M., and at 3.30 P. M. a baseball game 
between the faculty and seniors was held 
at St. George cricket grounds. Then a 
ferewell reception was tendered by the 
junior class to the graduating class and 
friends at 8 P. m., in the Carnegie Labora- 
tery of Engineering, followed by a re- 
union banquet of the class of 784. 

Programme of the commencement exer- 


1Emier & Amend, chemists, represent this German 
firm in New York city. To Francis Le Roy Satterlee 
Jr., M. A., director of the physical X-ray laboratory of 
New York Dental College, we owe the coining of the 
word bi-ultra violet. I find it a good one to express the 
d of the ultra violet in the spectrum beyond the 


ultra violet. 

*For full information, and the study of light and 
ultra violet uae I refer you to a series of articles pub- 
lished by Dr. J Mount Bleyer, Journal on Tuberculosis 
April, July, October, 1902. Medical Eraminer a 
Practitioner for June, July, August, September, Octo- 
ber and November, 1908. 
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cises was very complete. Rev. Edward Wall 
opened the exercises by offering a prayer, 
followed by introductory remarks from 
President A. C. Humphreys. Mr. W. P. 
Patterson delivered the salutatory address, 
and Mr. W. C. Kerr, president of the 
Westinghouse, Church, Kerr & Company, 
also trustee of the Cornell University, 
delivered an address to the graduating 
class. Then the awarding of prizes and 
the conferring of degrees on members of 
the graduating class took place, followed 
by conferring of the honorary degree of 
doctor of science on Mr. Edward Weston, 
LL. D., president of the Weston Elec- 
trical Instrument Company. Mr. H. B. 
Rane delivered the valedictory address 
and the Rev. J. C. Mitchell offered the 
benediction, followed by the finale selec- 
tion from the “Wizard of Oz.” 
a ee 
Reporting the Gordon Bennett Race 
by Wireless Telegraphy. 

The Gesellschaft fiir Drahtlose Teleg- 
raphie arranged to report, by means of 
wireless telegraphy, the Gordon Bennett 
race, which took place on June 17, on 
the Taunus course, in Germany. A de- 
scription of part of the apparatus used is 
given in the Electrician (London), June 
3. There were three wireless telegraph 
stations, of which the two smaller ones 
were portable, being mounted on two- 
wheeled carts. The principal station was 
stationary, and was erected at Saalburg, 
adjoining the temporary post office of that 
place. The aerial wire there was sup- 
ported from a pole. One of the other two 
stations was placed at Neuhof, and the 
other at Gravenwiesbach, twenty-five and 
seventy kilometres distant, respectively. 
The aerials for these two stations were 
provided with balloons and kites, the 
former to be used in quiet weather, and 
the latter when wind prevailed. Each 
portable station was carried on two carts. 
One, called the power cart, was equipped 
with.a four-horse-power water-cooled gaso- 
line engine, directly coupled to a two and 
one-half kilowatt alternating-current gen- 
erator. This cart carried 6.6 gallons of 
gasoline, which is said to be sufficient for 
a telegraph service of thirty hours. This 
cart also contained an arrangement for 
hauling in and paying out the small cap- 
tive balloons. The second cart contained 
the transmitting and receiving apparatus. 
The space on this cart was divided by a 
partition into two parts, the front com- 
partment containing the high-tension ap- 
paratus, such as the induction coil, the 
Leyden jars, the spark-gap and the high- 
tension transformer. In the compartment 
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in the back were a Morse key, two re- 
ceiving apparatus and one Morse writer. 
Two receiver transformers and one cur- 
rent reverser were fixed to the partition. 
On one side was a bell, and on the other 
side an outfit for receiving telegrams by 
sound, this consisting of an electrolytic 
detector and telephone. The receiving ap- 
paratus was mounted on a spring-suspend- 
ed board. The portable stations were ar- 
ranged for two wave-lengths—350 and 
1,050 metres. The change from the one 
length to the other was effected by a small 
switch. The wire is 200 metres long in 
each case. 


A Wireless Telegraph Patent. 

A British patent has been issued re- 
cently to Professor Reginald A. Fessen- 
den, which relates to improvements in 
wave telegraphy. An abstract of the pat- 
ent is given in the Electrician (London), 
June 3. The patent has for its object the 
sending and receiving of Hertzian waves 
in such a manner that any number of sta- 
tions, equally close together, may be 
worked simultaneously. The methods that 
have been employed heretofore for this 
purpose depended upon a change in the 
intensity to effect the signal, and for this 
reason, according to Professor Fessenden, 
they have failed. To accomplish this re- 
sult by the new system, the signals are 
produced by changing the periodicity of 
the oscillations, at the same time main- 
taining their intensity constant. 

The principle of the patent is explained 
by considering a resonant curve. ‘This is 
nearly horizontal, except when it rises 
rapidly as the frequency approaches true 
resonance. If a station is in tune with 
this frequency, a slight change in the fre- 
quency will produce large variations in the 
intensity of the signal received. On the 
other hand, since the curve is nearly hori- 
zontal for frequencies not near resonance, 
slight changes in the frequency will have 
no appreciable effect upon such stations. 

The following are the claims made: 
first, a system, of electromagnetic wave 
telegraphy, in which each station has a 
steady state impressed upon it by other 
sending stations, which state can be varied 
only by stations signaling in the proper 
tune; second, signaling by changing the 
frequency of electromagnetic waves, with- 
out substantially changing their intensity. 
The patent describes a means for accom- 
plishing this change in the frequency 
without a change in the energy sent out. 
This may be done by short-circuiting a 
part of the inductance in the sending cir- 
cuit. At the receiving station the inven- 
tor prefers to employ a receiver of a type 
whose indications depend upon the rela- 
tive, and not upon the absolute, amount 
of energy received. 


984 


The Blondel Arc Lamp. 

What promises to be one of the most 
important improvements in electric 
lamps made during recent years is due to 
André Blondel, of Paris, a distinguished 
French engineer. This lamp is now be- 
ing exhibited in New York by Colonel 
W. S. Proskey, of 70 Wall street. The 
lamp is of the open are type, is very 
brilliant, gives an excellent distribution 
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DIAGRAM OF Pants, BLONDEL ARC LAMP. 


and a high efficiency. The quality of the 
light can ‘be varied considerably and made 
much whiter than the ordinary carbon arc. 

The peculiarities of this lamp are 
three: first, one of the carbons is a com- 
posite carbon—that is, it contains a pro- 
portion of certain salts which have the 
property of increasing the luminosity of 
the are; second, in the direct-current 
Blondel lamps, the positive carbon is 
placed at the bottom; third, around the 
upper carbon, and just above the arc, is 
placed a reflector. Each of these features 
has a distinetive value, and adds to the 
effectiveness of the lamp. The arrange- 
ment is shown in the accompanying illus- 
tration. 

Considering first the composite carbon, 
this is a cored carbon having usually three 
zones. The outer zone is a pure carbon, 
and is for the purpose of mechanical 
strength and providing electrical con- 
ductivity. It is thin, compared with the 
diameter of the carbon. Within this is 
a large composite core, consisting of car- 
bon and the various light-giving salts, such 
as lime, magnesia or similar minerals. 
Within this core may be an inner core, 
which has the same composition as the 
larger core, but is subjected to less press- 
ure, and, being on the interior, is prob- 
ably baked at a somewhat lower temper- 
ature. The object of this central core is 
to assist in maintaining the are at the 
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centre of the carbon, and produce a uni- 
form consumption of the carbon itself. 
These carbons are of varying sizes, depend- 
ing upon the size of the lamp. That for 
five amperes is about one-half of an inch 
in diameter. They burn about half an 
inch per hour. The upper carbon, being 
the negative, is shorter, and is usually of 
pure carbon, though it may contain a very 
small part of the light-giving salts. It is 
usually smaller in diameter than the 
lower carbon. ‘These carbons are of satis- 
factory size for shipping and handling, 
and while the best results are obtained 
by using different sizes for the different 
lamps, they can all be burned in any one 
lamp. 

The effect of placing the positive com- 
posite carbon at the bottom is to allow 
the vapors given off here to rise through 
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the are, and thus to become highly heated. 
When this composite carbon is placed at 
the top, the vapors given off, being lighter 
than the cooler air around the are, tend 
to rise, resulting in a flame which licks 
the upper carbon. With this arrange- 
ment, also, the scoria formed runs down 
to the tip of the carbon, and drips off; 
and when the lamp is shut off, an in- 
sulating layer is formed, which must be 
broken off before the lamp will start again. 
With the reverse position adopted by 
Blondel, these vapors pass up through the 
arc, and they thus add considerably to 
the luminosity of the arc. In fact, the 
lamp is a luminous arc lamp, as the light 
given from the carbon electrodes is inap- 
preciable. In this position, any scoria 
which might form would tend to run 
down the lower carbon, and hence would 
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not form an insulating layer. The lamp 
may be turned on or off at will, without 
it being necessary to clean the carbons. 
The action of the reflector—or con- 
denser, as it is sometimes called—is to 
confine the vapors as they rise from the 
arc, until they are completely consumed, 
and to collect the metallic oxides formed. 
No objeetionable vapors are given off, 
thus permitting the lamp to be used for 
inside lighting. The condenser consists 
of a metallic ring having a concave sur- 
face downward, and containing at the 
centre part a ring of some insulating re- 
fractory material. In action, this con- 
denser becomes coated quickly with white 
oxides, and is thus converted into a very 
effective light disperser. The condenser 
also protects the arc from disturbing air 
currents, so that it burns steadily, even at 
low values of current. The lamps are now 
put out for five and for three amperes, 
and Colonel Proskey has even succeeded 
in constructing a lamp which burns very 
satisfactorily on one ampere. The length | 
of the arc is considerable, varying with 
the voltage, and being from one-half to 
three-quarters of an inch. The normal 
voltage of the lamp is fifty, but by in- 
creasing the length of the are it may be 
carried up to over seyenty, and still a 
satisfactory are be maintained, and, ap- 
parently, with a similar increase in lu- 
minosity as secured by the larger lamps. 
One of the one-ampere lamps was shown 
in operation and, so far as could be judged 
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A, three-ampere fifty-volt lamp, without globe. 
B, five-ampere fifty-volt lamp, without globe. 


by mere inspection, it was perfectly satis- 
factory, burning quietly and steadily and 
giving off a great deal of light. It is 
thought that these low-current lamps will 
meet with much success, particularly for 
interior lighting. 

The value of this lamp as a source of 
light is very well indicated in a report 
made by Dr. W. Wedding, of the Royal 
Technical High School, Charlottenburg, 
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who examined the lamp for the German 
patent office. Dr. Wedding’s results are 
embodied in the accompanying table. 
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of a number of arrangements, which will 
lead to new and hitherto unknown prog- 


ress.” 


RESULTS OF WEDDING’S TESTS OF BLONDEL LAMP. 


Watts | 


z Voltage at Current Average Watts 
No. Type and Arrangement of Carbons. | Lamp in per Hemispherical per 
Terminals. | Amperes. Lamp. |Candle-Power.| Candle., 
1 | Positive Blondel glower 9 millimetres 
in diameter, upper Siemens ‘‘A” 3 
carbon 7 millimetres in diameter... 57.4 2.99 171.5 1339 0 128 
2 | Same, of 11 and 7 millimetres diameter. : 51.6 5.12 241.2 2210 0.109 
3 | Upper positive Siemens “A” cored | | | 
| carbon 9 millimetres in diameter, | 
| lower negative Siemens ‘‘ A” solid 7 | A d 
millimetres in diameter............ 53.1 | 2.9 154.2 207 0.746 
4 | Same arrangement of 11 and 9 milli- | J | 
metres in diameter..... Hein, i Mata 52. 4.94 258.9 404 0.644 
S| Bremer lamp. iiis an | aada o E ee | p'a 0.100 
A a E EE ees E ET EE BS ee er 0.126 


These figures show that, with the same 
current intensity, the high-tension arc is 
more economical than the low-tension, 
and that of the Blondel inverted arrange- 
ment is about twenty-five per cent better 
than that of the other. This arrangement 
causes a translation of ions in the same 
direction as with the rising of hot gases, 
giving a considerably hotter burning and 
a steadier light. 

To determine whether the Blondel lamp 
gives better results than hitherto-known 
lamps, Dr. Wedding compares it with 
other results of flame are lights, as fol- 
lows: “The most favorable result of spe- 
cific consumption has been found in the 
Bremer lamp, with carbons arranged side 
by side. This was 1.1 watt per candle. 
The consumption of Blondel’s lamp differs 
from this by nine per cent. I do not at- 
tach much importance to this difference, 
if one considers that the consumption of 
0.1 watt in a Bremer lamp can be obtained 
only at the exceptionally high intensity of 
current of twenty-eight amperes, and 
nearly the same result is obtained by 
Blondel with a lamp taking only five 
amperes. An important improvement has 
thus been made. If one considers, further, 
that a 12.3-ampere Bremer lamp shows 
the same specific consumption (0.126 
watt) as a Blondel lamp taking only three 
amperes, it is clear that a new and con- 
siderable effect has been achieved by 
Blondel’s lamp.” 

To quote further from Dr. Wedding: 
“Up to the present time none has suc- 
ceeded in making flame are lamps prac- 
tically useful and to burn with such 
small currents as three amperes. This 
M. Blondel achieves as the result of co- 
operation of the different elements in his 
lamp. Consequently, the success of 
Blondel’s lamp rests upon the cooperation 


The accompanying distribution curves 
were obtained at the Lamp ‘Testing Bu- 
reau, New York city. They show, when 
compared with the curves for the ordinary 
enclosed lamps, a high efficiency for the 


Blondel lamp. For instance, the measure- 


Tue BLONDEL ENCLOSED 
Arc LAMP. 


ments made by the National Electric 
Light Association’s committee show that a 
6.6-ampere 110-volt direct-current en- 
closed lamp, without the outer globe, gave 
a maximum luminosity of a little over 
450 candles, with an expenditure of 726 
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watts. A five-ampere fifty-volt direct- 
current Blondel lamp, without the globe, 
gave over 2,700 candles, with an expendi- 
ture of 250 watts. It is interesting also 
to compare the three-ampere fifty-volt 
Blondel lamp—taking 150 watts—with 
the ordinary enclosed arc lamps. The re- 
port shows that, for the three-ampere 
Blondel lamp, operating at 50.3 volts, the 
mean hemispherical candle-power was 790 
candles. The specific consumption was 
0.191 watt per candle. For the five-am- 
pere lamp, without the globe, the mean 
hemispherical candle-power was 1,883, and 


MECHANICAL CONSTRUCTION OF THE 
BLONDEL ARC LAMP. 


the specific consumption 0.133 watt per 
candle. The report of the Lamp Testing 
Bureau states: “The lamp burns very 
quietly, without hissing or noise except 
the occasional feeding of the carbons. The 
arc travels very slowly and at intervals 
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remains stationary for considerable pe- 
riods of time. There are no deep shad- 
ows from the supporting arms and the 
bottom of the lamp, due probably to the 
distributing effect of the reflecting sur- 
face referred to, and, to the eye, the illu- 
mination is fairly uniform throughout the 
lower hemisphere, even without the globe. 
The globe, of course, increases the illu- 
mination in the upper hemisphere, giving 
a more uniform spherical distribution. 
The lamp, however, can be burned if de- 
sired without a globe.” 

The accompanying photographs give a 
good idea of the appearance of the lamp. 
The mechanism is quite simple. There is 
a rocking lever connected with a train of 
wheels for feeding the carbon and for 
drawing the are. The action of this is 
controlled by a series and a shunt sole- 
noid. In other respects this lamp is sim- 
ilar to the familiar type. ` The appearance 
of the light is exceedingly pleasant and 
soft. When the five-ampere fifty-volt 
lamp was exhibited side by side with a 
five-ampere 110-volt enclosed arc, the con- 
frast was very marked. The Blondel lamp 
was enclosed in a very heavy opalescent 
globe, and there was no shadow either on 
the ceiling or on the floor directly under 
the lamp. The ordinary are lamp appa- 
rently added but little to the general illu- 
mination of the room. 


Electric Power Era in Scotland. 


United States Consul Rufus Fleming, of 
Edinburgh, Scotland, reports that no trade 
there has a better prospect at this time 
than that of the electrical engineering 
firms. The demand for motora and all 
other electrical apparatus will undoubted- 
ly continue to grow from month to month, 
and American companies prepared to com- 
pete in these lines of manufacture have 
now their best opportunity. The appli- 
cation of electricity as a motive power 
in various industries, for urban lighting 
and traction, as light and power for coal 
mines and other uses, examples of which 
are numerous, mark the real dawn of the 
electric power era in this part of Great 
Britain. American manufacturers have 
in the past few years furnished some of 
the heavy machinery for municipal gen- 
erating stations and private plants, and 
also a considerable number of dynamos, 
motors, ete. American-English concerns 
have done much in this line—in fact, 
they seem to be well ahead of all others. 
Recent developments mean an expanding 
market, to which our manufacturers of 
electrical machinery and supplies may find 
it profitable to devote earnest attention. 
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Steam Pipe Coverings. 

An interesting and valuable serics of 
experiments has been made by Mr. S. H. 
Davies with non-conductive coverings for 
steam pipes. His results were communi- 
cated to the Society of Chemical In- 
dustries, and the following abstract of his 
paper is taken from the Mechanical En- 
gineer, London. | 
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of ninety pounds pressure is used, this is 
equivalent to a superheat of 150 degrees 
Fahrenheit. 

The first method of experimenting 
which suggested itself was to cover con- 
siderable lengths of pipe with the material, 
supply a regulated quantity of super- 
heated steam, collect and weigh the quan- 
tity of water condensed in unit time. To 


TABLE I—EXPERIMENTAL DATA. 


Mean | Temperatures. 
Thiek- ; 


Description of Covering. 


(a) O: (©) td) () 


(f) (g) 
cmories Lost 
Current per Hour 
Required to per 250° Remarks. 


eep . 
Cold Temperature] Difference 


Inside | Surface , ‘ons between 
| Pipe. o ne eae Constant. the Sidau® 
+ 
In. Dew. C. | Deg. C. | Deg. C. Amperes. Calories. 

1. Magnesia sectional, thick | 14} 253 51 14.5 2.05 a A E E ere ane 

2. Slag wool sectional...... lrs | 266.7 49 15.7 2.05 60 A thin layer of powdery ma- 
terial formed on the hot 
surface by disintegration of 
the fibre. 

8. Remanit( waste silk rope) i 249.5 50 19 2.1 60 The fibre is charred for } in. 
depth. This is about the 
limit of temperature at 
which remanit can be used. 

4. Mica, sectional, double .| 2 254.5 52 17.5 2.15 61, E 

5. Morley`s composite..... 12 220 50 21 2.0 63 It consists of slag wool sur- 
rounded by layers of hair 
feit and compressed fibre, 
covered with painted canvas. 

6. Mica flexible, thick...... 2 248 53 18 2.25 BB fs hes O 

7. Mica sectional, single.... t 251.5 61 17.5 2.35 sE O ne Sore eon 

8. Mica flexible, thin....... 1} 247 64 14 2.35 C O nrc 

N. Magnesia sectional, thin p 280 66 12 24. ) RB oP fee tedesaee 

10. Remanit and slag wool.. | 1 240.5 [67] 23 2.5 90 The cotton-fibre bag containing 
slag wool charred, and the 
contents were scattered. 

11. Asbestos board and hair 

| 0 greene rar at Penge Ure ren eR 1 233 65 17.5 2.5 91 Hair felt badly charred. 
12. Asbestos rope filled with À : i 
MAgNeSIA..........000- $3 | 252 71 12 3.0 118 The filling is contained in can- 
vas surrounded by woven 
asbestos; the canvas is 
charred and the filling es- 
capes. , 
18. Abestos cloth, ribbed.... | 1% | 251 75 15 120 Joo anssesesesa 
14. Abestos cloth filled with 
slag WOOL]..........00000. i 248.5 75 15.2 3.0 121 Behaves like No. 12. 
15. Leroy mixture, thin..... 14 177) 11 8.15 TR aeaeeernits 
16. Abestos cloth containing 
sections filled with 
magnesia — eesse. 1% | 247.5 [76] 14.7 8.1 130 J Shinde ee ceetas 
17. Plastic slag wool covered 
with biack pitch...... 1} 255 11.5 3.2 We Jo o oausesserseo 
18. Asbestos rope filled with 
asbestos fibre.......... 14 | 20 {79} 13.5 2.95 142 Owing to scarcity of material 
this result was obtained with 
18 in. asbestos rope, plus 4 in. 
of magnesia sectional cover- 
ing, but the result has been 
calculated for a complete 
covering of asbestos rope 
19. Leroy mixture, thin..... 43 | 254 (80) 18.7 3.37 pa a | ne rrr t 
20. Cresswell's plastic as- ` 
bestos, No. 1 .......05. 1 230.5 85 28 3.25 160 | o ouesssesooe 
21. Cresswell’s plastic as- 
bestos, Ne. 2....... æ. | 1 240 89 23.5 3.35 163 at pee Arp ere 

22. Leroy asbestos, plastic.. | 1 230 80.5 j 24 3.4 eee 

23, Bennett-Lawes’ plastic..| 1 | 212 87 22 3.4 191 j re ere re 

24. Bare pipe ............... | | 177 | | 18 | 8.45 | 242 | Raceosdieatas 


Nore. — Figures in brackets are interpolated, not experimental figures. 


0.2387 


* The last column is calculated as follows: Calories lost =C°Rs i 000 The resistance of the heater=14.6 ohms. 


Calories lost per hour per difference of 250° between the sides = C? X 14.6 x 60 x 60 x “000° x 


0.2387 250 
(c) deg. - (e) deg. 


The probable experimental error does not exceed 4 per cent of the calculated heat losses. 


This work was begun with the object of 
finding a suitable covering for pipes con- 
veving highly superheated steam. A very 
high temperature has therefore been main- 
tained) throughout the experiments. In 
most eases the temperature of the steam 
pipe was raised to about 250 degrees centi- 
grade (182 degrees Fahrenheit). If steam 


carry this out with any degree of accuracy 
is, however, extremely difficult. To supply 
steam at a uniform pressure, and super- 
heated to a uniform temperature, for a 
considerable period is almost impossible. 
If this difficulty is evaded by supplying 
the same steam to a number of parallel 
pipes covered with different materials, it 
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is difficult to ensure that the supply to 
each pipe is uniform. I therefore 
abandoned this in favor of an electrical 
method of heating. The loss of heat was 
determined by simply observing the quan- 
tity of electrical energy which must be 
supplied to the apparatus and transformed 
into heat in order to maintain a uniform 
temperature. I am greatly indebted to 
Professor Stroud, of Yorkshire College, 
for his suggestions regarding this part 
of the work. 

The heater (see Fig. 1) consisted of 
a coil of fine platinoid wire wound round 
a porcelain core A. This was placed in 
a wrought-iron steam pipe B, two inches 
in diameter, two feet in length, closed 
at one end by a blank end of iron welded 
into the pipe of the same thickness as 
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Fie. 1.—THE HEATER UsED IN MAKING TESTS 
oF STEAM PIPE COVERINGS. 


the wall of the pipe. The heater was 
immersed in) melted paraffin wax to en- 
sure a uniform temperature throughout 
the length of the pipe. The sides and 
closed end of the pipe were then sur- 
rounded by the lagging or insulating ma- 
terial C; the open end was covered with 
a wooden lid, perforated with holes for a 
thermometer and wires to convey the cur- 
rent to the heating coil. The steam pipe 
and its fittings were placed vertically in 
a wide tin cylinder D, and the top 
covered wth a closely-fitting wooden lid, 
and with several layers of hair felt. The 
loss of heat from the top end of the 
pipe was thus reduced to a negligible 
quantity. The outer cylinder was im- 
mersed in running water to secure a uni- 
form temperature, and therefore uniform 
conditions for radiation from the free 
surface of the material. 
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The coil of wire on the heater was 
connected with the factory current, regu- 
lated by the introduction of a rheostat 
of incandescent lamps placed parallel 
with each other and in series with the 
heater. An ammeter was included in the 
circuit. A current of three to four am- 
peres was passed through the heater 
until the temperature , rose to about 
250 degrees centigrade, and then the 
current was regulated by means of 
the rheostat until a constant tempera- 
ture was obtained in the pipe. In 
every case this high temperature was 
maintained in the steam pipe over night, 
so that any moisture present in the 
covering might be expelled. An oppor- 
tunity was thus given of observing any 
charring or disintegration of the ma- 
terial which might take place. The ap- 
paratus then remained under close obser- 
vation, and when a constant temperature 
had been observed for half an hour, the 
temperature and flow of current were re- 
corded. 

The results of these experiments are 
shown in table i. Round the insulating 
material a few coils of thin platinoid 
wire were wrapped, forming a resistance 
thermometer for recording the tempera- 
ture on the outer surface—not shown in 
diagram. The wire formed one arm of 
a Wheatstone bridge, in parallel with an 
equal length of wire immersed in an oil 
bath, which was heated or cooled until 
equilibrium was established, and the tem- 
perature then recorded—column (d). It 
will be seen that the results are not 
directly comparable, owing to the dif- 
ferent thicknesses of material supplied by 
the makers. Except in the case of plastic 
coverings, this is, however, a matter of 
theoretical interest, thel practical question 
being: what loss of heat do we obtain 
from steam pipes covered by the materials 
just as they are supplied by the makers? 
The figures given in column (g) supply an 
answer, giving the loss of heat per hour 
calculated for a difference of 250 degrees 
centigrade between the steam pipe and 
the water-jacket. For comparison, an 
experiment carried out with the bare 
steam pipe is added, and it will be seen 
that, with the best covering, seventy-seven 
to seventy-eight per cent of the heat 
transmitted by the bare pipe is retained, 
while with the worst covering examined 
only twenty-one per cent is retained. Pas- 
quay states—“Wiirmeschutz in Dampf- 
betrieb,” 1895—that by using the best 
protective coating, in the most favorable 
case, about eighty to eighty-five per cent 
of the loss which occurs from a naked 
steam pipe may be avoided—a figure 
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which corresponds closely with my results. 
It will be noticed that there is a group 
of very efficient coverings, including mag- 
nesia sectional, thick—slag wool sec- 
tional, and remanit. Secondly, comes a 
group of fairly efficient non-conductors, 
including the various mica preparations. 
Thirdly, there is a group which has about 
half the efficiency, of the first named, in- 
cluding certain asbestos rope coverings, 
plastic slag wool, and the Leroy mixture. 
The list concludes with coverings which 
can not be described as non-conductors. 
In this connection it may be noted that 
while asbestos fibre may be necessary as 
a binding material, or asbestos cloth may 
be used to carry a filling, asbestos itself 
is not a good insulating material. Berg- 
mehl also appears to have been overesti- 
mated in this respect. 


TABLE II—COEFFICIENTS OF CONDUCTIVITY. 


Cal 
Covering.* per oe Metre 
Ai. Bic ice cochosadseheiecedestcavans 0.089 
$. a ipa sectional, thick............ 0.054 
3. ae! wool secti onal. steer obwaeedaess 0.057 
4. Morley’s composite ..........cceee00. 0.068 
5. Mica section Ons EEI IPE EENE 0.072 
6. Asbestos board and hair felt......... 0.078 
T. Milos Hexible, thick. ..:ccnvscicvasvesie 0.081 
8. Asbestos rope filled with slag wool.. 0.091 
9. Asbestos rope filled with magnesia.. 0.092 
10. Remanit and slag wool............... 0.004 
11. Asbestos cloth, peg AEFT T 0.113 
12. Leroy mixture, CIC ciasiris onssas 0.129 
18. Asbestos rope filled with asbestos 
DIG ccisicencclasevinegs evecare en dec 0.138 
14. Asbestos cloth containing sections 
filled with magnesia............... 0.183 - 
15. Creswell’s plastic asbestos, No. Aissi 0.142 
16. Creswell’s NO. Soui 0.148 
17. Fene e neg wool, covered with black iak 
NCO BEEE E ETT 151 
18. Leroy pee a a e se PEE TOT Rae 
181 


19. Bennett-Lawes’ plastic............... 


*See note to table iii. 


From the data recorded in table i it 
is possible to calculate, with some ap- 
proach to accuracy, a coefficient of con- 
ductivity for the pipe coverings—see table 
ii. This coefficient) expresses the number 
of calories lost per hour per square metre 
of area, by transmission through one 
metre of the insulating medium, with a 
difference of temperature of one degree 
centigrade between the sides. Let Q = 
loss of heat recorded—calories per hour ; 
r, = half the outside diameter of the 
pipes in centimetres; r, half the outside 
diameter of the lagging in centimetres; 
l = length of pipe in centimetres—in- 
stead of considering the closed end of 
the tube separately, it is treated as an 
addition to the length of the tube; t, = 
temperature inside pipe; t, = tempera- 
ture on the surface of the lagging. Then 
the coefficient of conductivity 


Q log (2 -). 100 
a oe et = 
This assumes that the conductivity of 


the iron pipe is infinitely great com- 
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pared with the conductivity of the lag- 
ging—an assumption which does not in- 
troduce any appreciable error: In cer- 
tain classes of work the weight of the 
covering is important; details of the actu- 
al weight of covering on the two-foot 
length of pipe, as well as the weight per 
cubic foot, will be found in table iii. 
I have not found it possible to prepare 
a table of costs, but in this connection 
it is obvious that an extra capital outlay 
on a good insulator may lead to very 
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used, and from ten to twelve kilogrammes 
of steam condensed. ‘The rise in tempera- 
ture was about sixty degrees centigrade. 
Starting with superheated steam from the 
boiler house at about ninety pounds prese- 
ure and a temperature of about 550 de- 
grees Fahrenheit, I have recorded from 
zero to twelve per cent of condensed moist- 
ure in the steam at distances of 140 feet 
to 460 feet. A mean of eleven satisfac- 
tory experiments gave 6.2 per cent of 
condensed moisture. The distributing 


TABLE III—DENSITY OF MATERIALS. 


5 EF ¥ 1 x 
, z ESE 33 
v = £ TA Y [zi 
= t = Se rZ 
Description of Covering. x a 2 pa Gis Ra 
g% & e9 = es i -g 
j P| = Ce t = rey 
z ž i2: F? 
i - 
Ft. In. In. I 

1. FROEMANIC ic ee cee a eid asa EEA ETE AEOS 2 3 H 740 11 
2. Asbestos cloth and hair felt ........... cc cece ee cece eee ce enee 2 l 1 43 1080 14 
8. Remanit and slag wool..... cc. cc ccc cece ee eee rete reer eenees 2 1} 13 5 2100 16 
4. Magnesia sectional, thick..........00.eneeee es Dace TEE 2 t4 14 | 53 WIO 17 

5. Morley composite Covering. .......ssesesessererrreesrereees 2 1} 1} | 57 3150 
6. Leroy mixture, thiek........as.ssessoseresesresersereresose 2 1 1 4 1925 21 
7. Asbestos rope filled with magnesia.........essssseseses eee z 1 t, 4} 1570 21 
8. Asbestos cloth and magnesia..........sssssssseserssesssoes 2 1 1S, 5 2540 25 
D. Asbestos cloth, ribbed. ...... ccc cece e rece cece cece eeeeee 2 12 Ih 4] 2570 28 
10. Slag wool. sectional.......... cece cece eee e eee etree eeeeneee 2 ll lra Í 54 8230 28 
11. Asbestos rope tiled with slag Wool.......... cece cece eee eee, 2 1 E 44 1870 81 
12. Mica flexible, thick.......ccccceccs css etecseascescneestntones | 2 Vy 2 6g 6020 32 
18. Creswell's asbestos, plastic, NO. 2... cc ccc cee ee eee eeeee 2 1 1 4è 25530 86 
14. Mica sectional. double... .. 0... ccc cece eect cece eee eenaee 2 2 2 63 TROO 41 
15. Cresswell’s asbestos, plastic. NO Teese aa aN 2 1 1 43 2950 42 
16. Bennett-Lawes’ plastiC......sseseessaseseroresesessssssorees 2 1 1 4 2900 42 
17. Asbestos rope filled with asbestos fibre... ......0...00005 E ae 43 2620 45 
18. Leroy’s asbestos, plastic. .......... cece eee ccc ence eee enee 2 1 1 43 8800 47 
19. Plastic slag wool.........ssessesssssssoesosseesseuessseseeso 2 0 14 5 6150 50 

Note In casis where two different thicknesses of material have been cxperimented with, the results are only given with the 


thicker covering. 


important economies in the fuel required 
for steam raising. 

In a factory with which I am acquainted 
the total area of pipes employed in the 
distribution of steam from the boiler 
house to all parts of the factory is 730 
square metres. At the moderate compu- 
tation of three kilogrammes of steam con- 
densed per square metre of naked pipe 
per hour, the condensation would amount 
to 2,190 kilogrammes of water per hour if 
the pipes were uncovered, representing 
a loss of 2,750 tons of coal per annum. 
Nearly eighty per cent of this loss may 
be avoided by the use of an efficient cover- 
ing. With the increasing tendency to 
use high-pressure steam and superheated 
steam, the importance of selecting a good 
insulating medium is greatly enhanced. 
In the factory referred to above I have 
made a number of observations regarding 
the amount of condensed moisture pres- 
ent in the steam at different points. In 
each case steam has been traveling at a 
fair rate past the point at which the 
test has been made. A large calorimeter 
was used, made of tinplate surrounded by 
hair felt and wood, and provided with a 
lid of similar materia] and a disc stirrer. 
About 100 kilogrammes of cold water were 


pipes were covered, but not in a very 
efficient manner. During a period when 
the steam was not superheated, other con- 
ditions remaining the same, a mean of 
twelve satisfactory tests gave 13.5 per 
cent of condensed moisture. This may 
serve as a further illustration of the ex- 
traordinary loss of energy resulting from 
the condensation of steam during its dis- 
tribution in any large factory, and the 
great importance of securing an adequate 
covering for the distributing mains. 


Railway Men in Convention at 
Saratoga Springs, N. Y. 


The Master Car Builders’ Association 
held its thirty-eighth annual convention 
at Saratoga Springs, N. Y., June 22, 23 
and 24. Headquarters were established at 
the Grand Union Hotel. The following 
programme was announced : 

WEDNESDAY, JUNE 22, 10 A. M. 

Prayer; president’s address; reports of 
secretary and treasurer; assessments and 
announcement of annual dues, appoint- 
ments of committees on correspondence, 
resolutions, nominations, obituaries, etc. ; 
election of auditing committee; unfinished 
business; new business; discussion of re- 
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ports: standards and recommended prac- 
tice; triple valve tests; brake-shoe tests; 
tests of M. C. B. couplers. 

WEDNESDAY, JUNE 22, 7.30 P. M. 

Topical discussions: 

“What are the advantages or disadvan- 
tages of two-inch main steam pipe with 
one and five-eighths inch steam hose.” Dis- 
cussion to be opened by Mr. J. J. Hennes- 
sey. 

“Advisability of the Master Car Build- 
ers’ Association adopting standard con- 
tour lines for steam hose couplings, with 
a view of having eame interchangeable 
upon the same principle as the M. C. B. 
coupler contour lines.” To be opened by 
Mr. M. T. W. Demarest. 

“To what extent does friction draught 
gcar reduce repair, expenses, ete.” To be 
opened by Mr. E. B. Gilbert. l 

Discussion of reports: standard loca- 
tion of third rail for electrical operation ; 
stenciling cars; coupling chains. 

THURSDAY, JUNE 23, 9 A. M. 

Discussion of reports: draught gear; 
stake pockets; best preventive of rust on 
steel cars; rules of interchange, including 
report of arbitration committee on pricce 
for repairs of steel cars; outside dimen- 
sion of box cars; the use of steel in pas- 
senger car construction ; cast-iron wheels. 


THURSDAY, JUNE 23, 3 P. M. 


Topical discussions: 
“To what extent will a more rigid in- 
spection of car couplings at terminal 


points reduce accidents and repairs.” ‘To 
be opened by Mr. James Macbeth. 

“The advantages and disadvantages of 
the different varieties of side bearings now 
in use.” To be opened by Mr. L. H. 
Turner. 

“Can not the present method of se- 
curing spring pockets to couplers for 
freight cars be improved upon?” To be 
opened by Mr. J. S. Lentz. 

“Brake beams. The proper hanging 
of brake beams to secure brake-shoe clear- 
ance.” To be opened by Mr. W. E. Fowler. 

“Stronger draught gear for passenger 
cars. Wherein should present practice be 
modified ?” To be opened by Mr. H. La 
Rue. 

FRIDAY, JUNE 24, 9 A. M. 

Discussion of reports: air-brake hose; 
rules for loading long materials; steam 
and air line connections; tank cars; con- 
ference with interstate commerce com- 
mission ; subjects. 

Reports of committees on correspond- 
ence, resolutions, etc. 

Election of officers. 

The American Railway Master Mce- 
chanics’ Association will also hold a mect- 
ing at the same place and date. 

The American Railway Accountants’ 
Association will hold a session at Saratoga 
Springs, N. Y., June 29. 
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Electrical Patents. 


= The Stanley Electric Manufacturing 
Company is the assignee of a patent re- 
cently granted to Mr. William J. Lloyd, of 
Pittsfield, Mass., on an improvement in 
circuit-breakers. The invention relates to 
circuit-breakers especially adapted for use 
on street cars. In practice the circuit- 
breakers on street cars are placed in many 
different positions, as is found convenient. 


CIRCUIT-BREAKER. 


With circuit-breakers as ordinarily con- 
structed, a change in position affects the 
setting of the tripping device, thereby 
changing the opening point of the breaker. 
In the present invention a circuit-breaker 
is provided which may be calibrated for 
any position and which will not have its 
opening point changed by any alteration 
of its position. This is accomplished by 
providing a balanced armature for the 
tripping device. The use of a balanced 
armature necessitates the employment of 
a spring for the retractive force. The 
spring is so arranged that the retractive 
force on the armature as it is drawn up 
is not increased and a hammer blow is 
obtained. 

An incandescent lamp has recently been 
patented by Mr. Samuel E. Doane, of 
Cleveland, Ohio, and the patent obtained 
thereon assigned to the National Elec- 
tric Lamp Company, a corporation of New 
Jersey. The object of the invention is to 
permit the use of less expensive wire as 
the leading-in wires of incandescent lamps. 
It has been the practice to employ solid 
platinum wire for the leading-in wires 
of these lamps, because of its non-oxidiza- 
ble quality and also because its coefficient 
of expansion is the same as that of glass. 
Certain metals have their coefficient of 
expansion substantially the same as that 
of glass, but these metals oxidize easily. 
When such metals do oxidize, air will 
leak in between the glass and the oxidized 
surface of the wire into the bulb and thus 
destroy the vacuum therein. If one coats 
such a wire, as by electroplating, with a 
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thin skin or shell of non-oxidizable metal, 
as gold, and then seals one or both ends of 
the short sections of the wire by fusion, 
such sections may be successfully used as 
the lead-in wires of incandescent lamps 
and analogous structures. The metal is 
thus prevented from oxidizing, or, if it 
should become oxidized, the oxidized air 
could not, because of the seal, get between 
the oxidized surface of the core and the 
non-oxidizable coating. Sometimes the 
core metal in being drawn into wire is not 
perfectly cylindrical, but, on the contrary, 
has a crease or fold longitudinally. If 
such a wire were electroplated with gold 
and its ends not sealed, air could leak be- 
tween the gold coating and the core 
through this longitudinal crease, but if the 
ends of the wire are sealed by fusion, such 
leakage can not take place. Another kind 
of coated wire may also be used, namely, 
a drawn wire having a metal core and a 
platinum shell. By fusing, and thereby 
sealing one or both ends of short sections 
of this wire, leakage of air between the 
shell and core is prevented and such short 
sections may be used as the leading-in 
wires. The present invention is adapted 
for use with either type of wire above 
referred to, and consists in the employ- 
ment as the leading-in wires of incandes- 


INCANDESCENT LAMP. 


cent lamps and analogous devices, of wire 
having a metallic core and a non-oxidiza- 
ble coating, and having one or both of its 
ends sealed by fusion. It also consists of 
an incandescent lamp in which such lead- 
ing-in wires are employed. , 
An improvement in continuous-curren 
dynamos has been recently made by 
Emile J. Javauz and Alfred M. L. 
Barbou, of Paris, France. The object of 
the invention is to provide means for con-, 
trolling the magnetic resistance of the 
magnetic circuits by means of thin bars 
or rods of iron adapted to be displaced 
parallel to the armature axis in holes or 
grooves formed in the polé-pieces in direct 
proximity to the bore. By this means the 
strength of the magnetic flux can be al- 
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tered and consequently the inductive re- 
action, so that the speed of the machine 
can be altered within wide limits. The 
pole-pieces of the dynamo are provided 
with apertures in such a manner that the 
section of passage for the magnetic flux 
is considerably reduced. The apertures are 
arranged in close proximity to the bore 

and extend from one side of the pole-pieces ~ 
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CONTINUOUS-CURRENT DYNAMO. 


to the other. Iron bars of the same shape 
as the holes are adapted to slide with slight 
friction therein. According to the extent 


to which these iron bars are inserted in 


the apertures, the section of passage for 
the magnetic flux is increased or reduced 
and the magnetic resistance consequently 
altered. The insertion of the bars into 
the pole-pieces can be effected by hand 
or automatically. In the former case they 
are simultaneously displaced by means of 
a hand-wheel. Means driven by the dy- 
namo shaft can be employed if desired for 
automatic adjustment for the purpose of 
maintaining a constant electromotive force 
in the case of a dynamo driven at variable 
speed. By this means the insertion of 
the bars into the pole-pieces is automatic- 
ally regulated, thus increasing or decreas- 
ing the electromotive force as may be nec- 
essary. 

Mr. George F. Atwood, of Wakefield, 
Mass., has assigned to the Primary Power 
Company, of the same place, a patent re- 
cently obtained by him on exciting fluid 
for electrical batteries. The composition 
is especially adapted for use in batteries 
of the Bunsen type. The electrode im- 
mersed in the composition is preferably 
zinc. In preparing the solution, Mr. At- 
wood adds to thirty gallons of water sufti- 


cient sulphuric acid for its specific gravity 
to be 1.2. After cooling, one and one- 
half pounds of ammonium carbonate, ten 
ounces of carbonate of sodium, and ten 
ounces of bisulphate of mercury are mixed 
therewith. The solution is then diluted 
with six parts of water and is then ready 
for use. 
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Protection of Electric Railway Grade 
Crossings. 

A system of protecting electric railway 
grade crossings has been devised by M. 
Carbonnelle, of Uccle, Belgium. The 
system operates by cutting out that sec- 
tion of the live conductor at the crossings, 
except when a car is upon it. When a 
car is passing a crossing, it automatically 
cuts and connects this section of the con- 
ductor to the feeder. The device con- 
sists of two relays, one operated by an 
alternating current supplied from the 
ear. The closing of this relay actuates 
the second relay, which closes the main 
circuit, and which is then held in place 
until the car leaves the section. The 
circuit for the first relay contains a con- 
denser, thus preventing direct currents 
from passing; but as this circuit is thrown 
out as soon as a section of conductor is 
connected to the main feeder, the second 
or locking relay is necessary. The cur- 
rent required to operate the first relay is 
supplied by means of a common magneto 
operated by the motorman.—Translated 
and abstracted from Electro (Brussels), 
April. 

a 
The Effect of the Selenium Cell on Photo- 
graphic Plates. 

In the Phystkalische Zeitschrift, No. 
5, 1904, M. J. J. Taudin Chabot de- 
scribed some phenomena which he had 
noticed when experimenting with a 
selenium cell. He found that these 
affected photographic plates, and he sug- 
gested that the action might be due to 
a new ray or a new emanation. In this 
article Herr G. Berndt describes an in- 
vestigation which he has carried on with 
a view of verifying or disproving these 
suggestions. He used in this work his 
carbon cell, but he adopted certain pre- 
cautions which were not observed by M. 
Chabot. The latter had found that when 
an electric current was passed through a 
selenium cell it affected a photographic 
plate so that a sheet of aluminum gave 
a clear silhouette. Herr Berndt thought 
that this result might be due to chemical 
action, on account of the contact of the 
cell, the aluminum and the photographic 
plate. He therefore separated all three 
by air spaces. Before the experiment, the 
cells—two of which were used—were kept 
for a long time in a dark room. They 
were then placed over the plate and 
allowed to stand for 172 hours. One of 
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the cells was inactive; through the other 
a small current was passed. Upon de- 
veloping the plates, no trace of an effect 
was shown. Although the current used 
in this experiment was much less than 
that used by M. Chabot, the failure to 
observe a darkening of the plate can not 
b> attributed to this, since, in any case, 
a slight effect should be noticeable. In 
fact, M. Chabot says that the passage 
of the current is not necessary for the 
action.—Translated and abstracted from 
the Physikalische Zeitschrift (Leipsic), 
June 1. 


ad 
Benzine Fires. 

It has been known for some time that 
benzine is apt to ignite spontaneously in 
chemical cleaning works, at the moment 
when woolen materials are pulled out of 
the benzine wash. It was obvious that 
the ignition was caused by electric sparks. 
The fires were more frequent in the 
coldest weather, and more frequent in 
dry, pure air than in damp, dusty air. 
The phenomena were investigated twelve 
years ago by M. M. Richter. Previous 
to this no remedy was known. Richter, 
by simple experiments, showed that elec- 
tric sparks caused the trouble, and he 
found that with dry air and a tempera- 
ture of minus fifteen degrees centigrade, 
the danger was greatest. He discovered 
that when 0.02 per cent of magnesium 
oleate was added to the benzine, no dis- 
charges took place and no explosion oc- 
curred. The reason for this was not fully 
understood until it was explained by re- 
cent work of Herr G. Just, of the tech- 
nical high school of Karlsruhe. Just 
first attributed the effect to a lowering 
of the dielectric constant of the benzine, 
due to the presence of the oleate, but he 
found that this was not the case. The 
conductivity of the benzine and the mix- 
ture seemed at first to afford no explana- 
tion, as pure benzine is practically an insu- 
lator, and the addition of 0.05 per cent of 
magnesium oleate raised the conductivity 
only from 2 x 10°" to 1.3 x 10°". How- 
ever, this increase in the conductivity is 
sufficient to prevent the accumulation of 
dangerous charges, as was shown clearly 
by means of an electroscope, which when 
connected to two electrodes immersed in 
benzine showed that the charge was re- 
tained for some minutes. When the 
electrodks were placed in the oleate solu- 
tion it was found impossible to impart a 


charve to them. Other preparations were 
tried in place of magnesium oleate, but 
none were found as satisfactory. Benzine 
is a poor solvent for compounds which 
a textile chemist could accept.—A bstracted 
from Engineering (London), June 3. 
a 

A Criticism on Single-Phase Traction. 

In this communication Mr. E. Kilburn 
Scott criticises the several methods of 
single-phase traction which have been put 
forward. He expresses little faith in the 
Ward Leonard system, as the locomotive 
is too complicated. He does not see that 
the Oerlikon collecting device is much of 
an improvement, since the adjusting of 
this to the widely varying positions of a 
trolley wire would be likely to cause 
trouble. Mr. Scott says that his own in- 
vestigations lead him to the opinion that 
the recent improvements in single-phase 
motors offer very little hope for single- 
phase traction. He anticipates commutator 
troubles in these motors, because the short- 
circuited coils under the brushes act tempo- 
rarily as the secondary of a transformer. 
During running this does not give trouble, 
as the short-circuited coil is changing con- 
tinually; but in starting a train on an 
incline, with the brakes down, if the cur- 
rent is switched on before they are re- 
leased, or if the train does not start im- 
mediately, owing to the tractive resistance, 
then the short-circuited coils are almost 
certain to be burned out. The use of re- 
sistances in the windings is being tried, 
but he does not think it will be possible 
to use very large resistances, since these 
would increase the dimensions of the mo- 
tor and lower the efficiency. Another ob- 
jection to the single-phase motor is the 
question of torque. In a continuous-cur- 
rent motor the torque is constant under 
constant load, and there is no pulsation. 
In a three-phase motor the torque is nearly 
constant. With a single-phase motor the 
torque varies from zero to a maximum, 
and back to zero, with every complete al- 
ternation. This means that, for a certain 
freight train requiring a maximum draw- 
bar pull of ten tons, which, with a con- 
tinuous or three-phase motor would re- 
quire a locomotive weighing fifty tons, the 
latter must weigh 85 or 100 tons, 
if equipped with single-phase motors. Mr. 
Scott also calls attention to the disadvan- 
tage of the single-phase motor, in that it 
is More expensive and heavier than a poly- 
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phase motor of equal power. He also 
thinks that the objection to three wires 
for a three-phase system has been exagger- 
ated. Once bare wires are allowed, a wire 
or two more makes no difference. More- 
over, assuming that a system requires a 
certain amount of copper, the more cop- 
per leads put into bare wires overhead, 
the less copper will be required in insu- 
lated feeders underground. It is the lat- 
ter which cost.—A bstracted from the Elec- 
trician (London), June 3. 
A 
The Repulsion Motor. 

In this section of a serial which takes 
up at considerable length the theory of 
the repulsion motor, Mr. F. W. Carter 
mentions some of the chief characteristics 
of this machine. The motor possesses the 
drooping characteristic of the successful 
railway motor. With the constant ter- 
minal voltage, the speed is low and the 
resisting torque is great, and rises con- 
tinually as the resistance diminishes. Syn- 
chronism is not the singular speed of this 
motor. It is capable of passing through 
this speed and running away if the coun- 
ter-torque be sufficiently reduced. Whether 
or not the motor can be started from rest 
with full voltage on the terminals de- 
pends on what it has been designed to 
stand. With a good resisting torque, the 
speed can be varied as in the continuous- 
current railway motor, by variation in 
the terminal voltage. With two motors, 
two speeds can be obtained, corresponding 
to series and parallel running. It is pos- 
sible to run economically at other speeds 
by means of a compensator. The speed 
can also be varied by shifting the brushes, 
being generally diminished as the short- 
circuited coil is moved further and further 
from the centre of the field poles. Thus, 
fractional speed-running with this motor 
does not involve the waste of energy that 
attends the running of continuous-current 
railway motors on resistance points. An 
apparent objection to the repulsion motor 
lies in the fact that to reverse the direc- 
tion of rotation it is necessary to shift 
the brushes with reference to the field 
from one side to the other of the pole 
centre. In the case of the repulsion mo- 
tor, however, the stator winding is dis- 
tributed, thus making it easy to move the 
field pole, which accomplishes the same 
purpose. In the Latour and Winter-Eich- 
berg modifications of the repulsion motor, 
the pole is shifted electrically to the re- 
quired position. The auxiliary current is 
introduced into the armature, producing 
a cross field, which, compounded with the 
main field, gives a suitably situated result- 
ant.—Abstracted from the Electrical Re- 
view (London), June 3. 
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Power Development Works at Niagara Falls, 
Ontario. 

This article gives an idea of the prog- 
ress which has been made by the Canadian 
companies which are developing the power 
of the Canadian falls. The Ontario Power 
Company, which is building a large fore- 
bay above the Dufferin Islands, and from 
which water will be conducted in eight- 
een-foot pipes to a power-house placed 
in the gorge below the falls, has nearly 
finished the concrete retaining-walls. The 
excavation of the rock, which constitutes 
the greater part of the work in connec- 
tion with the 200,000-horse-power intake, 
is also nearly complete. The buildings to 
house the screen and gate mechanisms are 
about to be begun, and these will be com- 
pleted during the summer. Half of the 
6,600 feet of main feeder pipe, eighteen 
feet in diameter, has been laid in the 
trench previously excavated in Victoria 
Falls park. Tunnels for four penstocks 
of 40,000 horse-power are completed. The 
work on the generating station is progress- 
ing rapidly. The shortness of the period 
during which work can be carried on at 
this point, adjacent to the foot of the 
Horseshoe falls, requires that construc- 
tion proceed with despatch. It is expected 


that this portion of the work will be com- 


leted before winter conditions set in. 
The Canadian Niagara Power Company, 
which is building a station similar to 
power-house No. 2 of the Niagara Falls 
Power Company, has just completed the 
tunnel tail-race, which is 2,200 feet long. 
This tunnel is of the horseshoe form, 
twenty-five feet high and nineteen feet 
wide, and is lined with seventeen inches 
of concrete, with a vitrified brick facing. 
The grade of the tunnel is seven feet 
per thousand, which will give a speed 
of water, when in full operation, of twen- 
ty-seven feet per second. Considerable 
progress has been made in excavating the 
wheel-pit and the forebay. The former 
is 165 feet deep, eighteen feet wide in- 
side the brick lining, and 570 feet long. 
The head canal to the forebay is fifteen 
feet deep and 250 feet wide. The forebay 
itself is 600 feet wide, extending the whole 
length of the power-house. Elaborate pro- 
visions have been made to protect the 
wheels from ice. ‘The power-house, the 
first section of which will contain five 
10,000-horse-power units, is being con- 
structed of Queenston limestone, roofed 
with tile. Underground conduits are be- 
ing constructed from the power-house to 
Upper Arch bridge. These will have a 
capacity of 75,000 horse-power. The trans- 
former house, equipped with water-cooled 
transformers, has been constructed with a 
present capacity of 25,000 horse-power. 
The Electrical Development Company, 
which is building a power-house at the 
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shore line, with elaborate intake works 
and a tunnel excavated under the river, 
is about to commence the construction of 
the power-house. The building will be 500 
feet by 70 feet, with an elevation forty 
feet in height. Plans for this power- 
house call for eleven generating units of 
12,500 horse-power each.—Abstracted 
from the Canadian Electrical 
(Montreal), June. 


News 


The Electric Arc between Mercury and 
Carbon. 


The electric arc between mercury and 
carbon has been studied by Herr L. Cas- 
suto. The arc was formed within a glass 
vessel of cylindrical form, with the axis 
vertical. Mercury was placed at the bot- 
tom, and a carbon rod introduced from 
above. The entire vessel was enclosed in 
a second one, through which water was 
circulated for cooling. Measurements of 
current and voltage were made for differ- 
ent arc lengths and for different direc- 
tions of current, and the results are given 
in graphical form. They show that, for 
equal current strengths and equal sepa- 
ration of electrodes, the electrode poten- 
tial of the arc is greater when the mercury 
forms the cathode and the carbon the 


anode, than for the reverse. Assuming 
as the first approximation that the equa- 
tion for the fall of potential has the form 
B = C + g l, it is found that the con- 
stant C, which is the sum of the anode 
and cathode potential drops, is approxi- 
mately the same for either direction of 
current. On the other hand, the fall of 
potential g in the arc itself is greater 
when the mercury forms the cathode than 
when it forms the anode. This depend- 
ence of the potential fall in the arc is 
explained in the following way: the arc 
shows for its entire length the charac- 
teristic blue light of mercury vapor, in- 
dependently of the direction of the cur- 
rent. This shows that the mercury is 
vaporized when it forms the cathode, as 
well as when it is the anode, more strong- 
ly than the solid carbon. But this vapor- 
ization is greater from the mercury anode 
than from the mercury cathode, since the 
fall of potential of the former is greater 
than that of the latter. The are from 
a mercury anode therefore contains more 
vapor than one from a mercury cathode. 
The potential fall along the are depends 
upon the mixture of vapors, increasing as 
these decrease; consequently, it will be 
less for the more strongly vaporized mer- 
cury anode. The same subject has been 
investigated by Mr. J. E. Ives, and his 
results are here quoted. Mr. Ives’s work 
was carried out by striking an are between 
mercury and a solid metal, the electric 
circuit containing a large inductance. The 
resulting spark was then absorbed by con- 
necting the condensers across the are. 
These results are in agreement with the 
explanation just given.—T'ranslated and 
abstracted from Physikalische Zeitschrift 
(Leipsic), May 15. 


Digitized by Google 


992 


Vol. 44—No. 26 


INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Allen-Bradley Controller. 

Users of rheostats and other electric 
current controlling devices will be in- 
terested in the new Allen-Bradley con- 
troller manufactured by the American 
Electric Fuse Company, of Chicago, Ill. 
This machine is claimed to be absolutely 


FRONT VIEW, BEFORE STARTING. 


free from sparking, welding or arcing, 
and to require no repairs or renewals of 
its parts whatever, except when accident- 
ally injured from external causes. 

The American Electric Fuse Company 
states that before closing its contract with 
the owners of the Allen-Bradley patents, 
it made a thorough test of the controllers 
and became convinced that it could guar- 
antee satisfactory operation and freedom 
from breakdowns or interruptions of serv- 
ice. A year’s guarantee is given upon 
each controller sold, and in addition, 
every customer is granted the privilege 
of three months’ trial free, the controller 
to be returned at the end of that time if 
not satisfactory to the user. 

The Allen-Bradley controller is a car- 
bon resistance machine.. The resistance 
medium is a column or pile of carbon 
buttons or discs placed inside a non-com- 
bustible, insulating tube, which in turn 
is enclosed within an external tube or 
shield. The resistance of such a column 
of carbon, made up of a number of discs, 


resting upon each other with no other 
pressure than that of their own weight, 
is naturally very great. 

When an electrical connection is made 
between the top and bottom carbons of 
the column, the flow of current through 
all of the intervening carbons will meet 
with a very high resistance, due to im- 
perfect contacts between the several car- 
bon discs. To reduce this resistance, a 
compression lever, operating in connec- 
tion with springs, is employed to press 
the carbon discs together, thereby mak- 
ing the contacts between them perfect. 
This compression is gradually applied, 
affording infinite control and gradation of 
the resistance. When the compression is 
released from the column of carbon, the 
carbons, with their own natural elasticity, 
expand to their normal condition and the 
resistance of the column of carbon again 
becomes very great, the contacts between 
the carbon discs no longer being perfect. 


Front View, ALL RESISTANCE OUT. 


Any desired resistance may be had by 
increasing the number of tubes or columns 
employed in the contrcller. A simple 
mechanical: adjustment of the operating 
parts equalizes the compression upon all 
the tubes in the controller, as shown in 
the illustration, of a controller having four 
tubes. 

Among other points of merit in these 
controllers the following are especially 
claimed : 


“It has no steps or contact points, there- 
fore the current is not regulated by jerks; 
and the controller itself is absolutely free 
from sparking, welding and arcing. 

“There is no limit to the control of 
the current flow, and the motor can be 
driven as fast or as slow as desired with 


REAR VIEW, BEFORE STARTING. 


perfect control and infinite gradation of 
resistance, and without the least danger 
of injury to the motor itself, or to the 
controller. 

“The resistance units are not endan- 
gered by heat even when the full resist- 
ance is left in the circuit for long suc- 
cessive periods of time. 

“The compactness of the Allen-Bradley 
controller is another point in its favor. 
Controllers up to forty horse-power do 
not exceed ten inches in width. 

“A point of special interest to the prac- 
tical operator of electric cranes, is the 
ease with which the Allen-Bradley con- 
troller is operated.” 

The carbons are protected from injury 
or destruction through heat by being ex- 
cluded from the air. The manufacturer 
states positively that there is no change in 
their resistance after once having been 
heated. 

The Allen-Bradley controllers are made 
to operate with any standard motor and 
are built in all standard sizes. 
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High-Speed Motor-Driven Pumps. 

Of late there has been considerable con- 
troversy over the relative efficiencies of 
mine pumps operated by compressed air 
and electricity. Where a long line of pip- 
ing is necessary, the use of steam has, in 
some cases, been condemned, because of 
the loss by condensation and other in- 
herent difficulties. There have also been 
difficulties in the way of adapting elec- 
tricity to driving pumps, due, in some 
cases, to the necessity for speed gearing. 
The Blake & Knowles Steam Pump 
Works, 114 Liberty street, New York city, 
has placed on the market a high-speed 
motor-driven pump which is designed to 
eliminate the alleged difficulties of toothed 
gears in connection with motor-driven 
pumps. In the machine illustrated here- 
with, the pump plungers have been con- 
nected to cranks mounted directly upon 
the shaft of the motor. This pump has a 
capacity of about 250 gallons per minute, 
against 1,000 feet head, when running at a 
speed of about 300 revolutions per min- 
ute. The manufacturer claims, due to the 
careful designing of the internal parts of 
the pump, a mechanical efficiency of over 
ninety-three per cent. 

The pump is of the duplex type, the 
cranks at the opposite ends of the motor 
shaft being set at right angles to each 
other. The plungers are of the outside 
packed pattern, and the two plungers of 
each pump are connected by side rods. 
The plungers are three and one-half inches 
in diameter and have a stroke of five and 
one-half inches. In a carefully conducted 
test, particulars of which are given in the 
following table, the pump proved success- 
ful in every way, and, it is said, surpassed 
the expectations of even the builder. 

The volume of water pumped was meas- 
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piezometer chamber. Under the greatest 
pressure the pump showed a high volu- 
metric efficiency. The operation was prac- 
tically noiseless under all conditions, and 
was unaccompanied by shock or heating. 
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tached in a vertical position, these reach- 
ing nearly to the bottom. Into the other 
a short metallic electrode is inserted at the 
top. These two chambers are partially 
filled with mercury, and there is an open- 
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HIGH-SPEED MoTror-DRIVEN PUMP. 


The pump and motor are mounted 
upon a rigid box girder frame, and the 
unit is self-contained and occupies a rela- 
tively small space. 

These pumps are built in capacities 
from 200 to 4,000 gallons per minute, and 
for heads varying from 100 to 2,000 feet. 
One of these pumps, operated by a direct- 
current motor, is being exhibited in the 
space of the General Electric Company, at 
the St. Louis Exposition. 
<æ- 
An Improved Potential Regulator for 

Charging Storage Batteries. 

A simple’ regulating device has been 

invented by M. Alexis Le Blanc for con- 


TEST OF BLAKE-KNOWLES, HIGH-SPEED DUPLEX PUMP, THREE AND ONE-HALF INCH 
PLUNGERS, FIVE AND ONE-HALF INCH STROKE, DIRECT-CONNECTED TO A 
GENERAL ELECTRIC, 100-HORSE-POWER, SIX-POLE, 


200-VOLT SHUNT MOTOR. 


Pumps. 
Revolutions Motor 
per Input. s 
Minute. Watts. Gallons Pressure. 

Delivered. Lbs. 
280 28,800 237 110 
280 40,600 237 215 
280 52,550 235 321 
280) 60,200 234 425 
309 58,800 232 496 


ured by means of a carefully constructed 
and calibrated Freeman nozzle, and all 
gauges were tested before and after the 
test by means of a weight-gauge tester. 
The pressure at the nozzle was measured 
by a column of mercury connected to a 


Efficiencies. 


Pump. Motor. Se ee 
H. P. Pump. Motor Pump 
Alone. Alcne. 
Per Cent. Per Cent. Per Cent. 
32.63 78.0 86.5 
48.94 82.2 89.0 92 36 
62.25 84.4 90.1 93.66 
74.53 84.3 90.9 92.74 
71:79 83.3 RT re 


——_ 


trolling the potential of a dynamo when 
used in charging storage batteries. The 
regulator consists of a block of insulating 
material, such as hard rubber, having cut 
in it two vertical chambers. Into one of 
these two carbon resistance rods are at- 


ing connecting the two at the bottom. A 
third chamber is cut into the insulating 
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POTENTIAL REGULATOR FOR CHARGING 
STORAGE BATTERIES. 


block near the top, and by means of an 
opening, this communicates with the upper 
part of the chamber, which contains the 
resistance carbons. This third chamber 
and the space above the mercury and the 
one connected to it are filled with water, 
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the side of the former being closed by a 
flexible diaphragm. Against this dia- 
phragm presses a piston, which is acted 
upon by the core of a solenoid. The 


winding of the latter is connected across 
the brushes of the machine which is to be 
regulated. The device operates in the fol- 
lowing way: the charging circuit from the 
dynamo passes through the mercury and 
through the metallic electrode mentioned 
above. In the field circuit of the dynamo 
the two carbon resistances are connected. 
When the potential of the generator is 
below that necessary for charging, the 
level of the mercury in the regulator is 
below the metallic electrode; hence, the 
charging circuit is open. ‘As the potential 
of the generator rises, the current through 
the solenoid increases; and hence, the 
force with which the piston attached to 
its core presses against the diaphragm. 
This, acting through the water, presses 
down the level of the mercury in the re- 
sistance chamber, raising it in the other, 
until the charging circuit is closed. This 
motion of the mercury also increases the 
resistance in the field circuit by increasing 
the length of the path through the carbon 
rods. When properly adjusted, the appa- 
ratus maintains a constant potential, and 
opens the charging circuit whenever the 
voltage is less than that sufficient to charge 
the batteries. 


The Canadian Westinghouse Com- 
pany, Limited. 

A highly interesting manufacturing in- 
stallation is the new plant under con- 
struction at Hamilton, Ontario, for the 
manufacture of the well-known types of 
electrical appliances of the Westinghouse 
Electric and Manufacturing Company. 
From the time when electrical apparatus 
was first made use of in Canada, the West- 
inghouse Electric and Manufacturing 
Company, of Pittsburg, has furnished 
a large and increasing portion of this ap- 
paratus in the Dominion, until the time 
has arrived when it has been found ad- 
visable to establish a distinctively Cana- 
dian factory to secure that intimacy of 
relation which is advantageous alike to the 
manufacturer and client. 

Passing in review the various sites 
suitable for the location of such a factory, 
it was natural that the choice should fall 
on Hamilton, not only from the natural 
advantages of that city from the stand- 
point of a manufacturer, but as well from 
the fact that for a term of eight years 
another Westinghouse interest, the 
Westinghouse Manufacturing Company, 
Limited, has been located in that centre, 
engaged with marked success in the manu- 
facture of Westinghouse air brakes for 
the equipment of Canadian rolling stock. 

To join under one management the 
existing air brake business and the elec- 
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tric business to be instituted, a new or- 
ganization was formed under the name 
of the Canadian Westinghouse Company, 
Limited, and, leaving the air brake fac- 
tory in its present state of efficient equip- 
ment, work was at once started to provide 
a modern plant for the manufacture of 
electrical apparatus. Notwithstanding an 
unusually severe winter, construction 
work has been pressed throughout, until 
at present writing it is announced that 
an operative condition of the plant will 
be reached this fall. 

The Canadian company will operate 
under the enjoyment of an agreement 
with the Pittsburg companies, by which 
all designs and processes of the older com- 
panies will be at its disposal. 

The lines of manufacture to be taken 
up comprise alternating and direct-cur- 
rent generators; alternating and direct- 
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the plan adopted should lend itself to an 
initial installation which would consti- 
tute a complete unit, and also be capable 
of reproduction along its own lines to an 
extent limited only by the total avail- 
able property. On the latter point it may 
be said that something less than half of 
the total installation shown in the illus- 
tration is at present under construction. 
The northern half of the foundry and 
warehouse, along with the corresponding 
machine shop wings, being left for future 
extensions. Regarding progress of mater- 
ial through the plant, it may be pointed 
out that with raw material received on 
the track west of the foundry, progress 
is in general from this point to the ware- 
house, from which all shipments are to 
be made over tracks conveniently located 
within the building for this purpose. 

The foundry is of monitor roof con- 


Brrp’s-Eye VIEW OF THE WORKS OF THE CANADIAN WESTINGHOUSE COMPANY, LIMITED, 
HAMILTON, ONTARIO, 


current motors, including railway motors, 
controllers, transformers, switchboards, 
and switches, rheostats, instruments, 
meters, arc lamps, and various subsidiary 
apparatus included in the general line of 
Westinghouse equipment. 

The new buildings provided consist of 
foundry, pattern shop, pattern storage, 
general machine shop, detail machine 
shop, warehouse, insulation treating 
building, boiler house and transformer 
building. On the diagram of the proper- 
ty shown in the illustration, these are 
lettered from “A” to “L,” inclusive, in 
the order just recited, “L” is the brake 
plant and “K” the office building, en- 
larged to accommodate the increased force 
of the new company. 

In laying out the manufacturing build- 
ings on the property two cardinal points 
were kept in view—the first, that prog- 
ress of material from raw to completed 
state should, as far as possible, be in a 
continuous direction ; and the second, that 


struction, with middle and two side bays. 
In the west bay are located the cupola 
house, the core room, and the brass floor, 
while just outside, along the west wall, are 
located the bins for pig, sand, limestone, 
etc.; a portion of the east bay is separated 
by a partition from the foundry space 
to serve as a blacksmith shop. The main 
bay is served by a twenty-ton crane, the 
length of the building being also traversed 
by traveling jib cranes, operating at a 
lower level. A mezzanine floor over a 
portion of the core room provides suit- 
able toilet facilities without reducing 
productive floor space. An electrically 
driven elevator is provided to deliver iron 
from the yard to the charging floor and 
a coke conveyer, also electrically driven, 
receives coke from the railroad cars and 
denosits it in an appropriate bin on the 
charging floor. 

‘The pattern shop, located near the 
foundry, is three stories in height, be- 
sides a basement to accommodate shafting 
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for machinery on the first floor. The 
first floor is devoted to carpenter and 
cabinet-shop uses, while the second and 
third floors are for pattern making. An 
electric elevator serves this building from 
the basement to the top floor. The pat- 
tern storage building, adjoining, is simi- 
lar in construction, except the basement, 
which in this case is unnecessary. 

The general machine shop is arranged 
with a high bay covered by a twenty-ton 
crane and a low bay with a five-ton crane. 
In the former the heavier machine tools 
are located and it is here that mainly the 
stationary parts of generators and motors 
will be finished, while the low bay will 
be devoted to the preparation of rotary 
parts, the gallery floor above the latter 
will provide space for the manufacture 
of commutators, brushholders, bearings, 
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lower level, so that by it machines can be 
delivered from the assembling floor, 
through under the west gallery of the 
warehouse into the middle bay of lat- 
ter building, where the north and south 
crane can pick up the load for further 
handling. | 

The warehouse has a high bay in the 
middle, with one gallery on the west side 
and two galleries on the east side. The 
machines delivered, as just described, 
from the general machine shop, are passed 
from the testing floor on the west side 
of the main bay and after tests are finish- 
ed are painted and shipped on cars from 
the warehouse track. This track also is 
the means for entry into the plant of the 
less bulky material and supplies, which 
are stored in this ‘building for ready dis- 
tribution to both the general and detail 
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GROUND PLAN OF THE WORKS OF THE CANADIAN WESTINGHOUSE COMPANY, LIMITED, 
HAMILTON, ONTARIO. 


etc., also for the tool room and controller 
department. Toilet rooms and heating 
and ventilating fans are placed on a nar- 
row mezzanine floor between the high and 
low bays, these being reached by stair- 
ways from both the ground and gallery 
floors. The elevators also pass up through 
this floor and industrial tracks run under 
the mezzanine, along by the foot of the 
elevators on the ground floor. 

After the completed rotary part has 
received its winding at the eastern end 
of the low bay it is passed by a jib crane 
under the mezzanine floor at this point 
on to the eastern end of the high bay, 
where it is placed in its corresponding 
stationary part, which has been under 
construction in this aisle, and the auxili- 
ary parts are received at the same point 
by the elevator from the gallery floor. 
In addition to the crane serving the main 
portion of the high bay, this eastern end 
or assembling floor is provided with an 
additional crane of like span, but at a 


machine shops. The floor east of the 
tracks is at car floor level to facilitate 
handling of such material, and elevators 
are, of course, provided for distributing 
to the various floors. 

The detail machine shop has two floors 
throughout, besides the ground floor at 
levels corresponding to the two galleries 
on the east side of the warehouse, with 
which they directly communicate. It 
should also be noticed that the top floor 
of this building is at the same height as 
the gallery in the general machine shop 
and the west side of the warehouse, and 
that a connection gallery at the same 
height is carried around the south end 
of the warehouse building. On the ground 
floor of the detail machine shop the coil 
winding and insulating departments are 
located, this being convenient both for 
reception of wires from the warehouse and 
delivery of completed coils to the wind- 
ing and assembling spans at east end of 
the general machine shop already re- 
ferred to. The second floor is devoted to 
the machine work necessary on switches, 
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rheostats, meters, instruments, arc lamps, 
etc., and on the third floor are the as- 
sembling and testing rooms for these 
lines of apparatus. No cranes are needed 
in this building, but elevators are pro- 
vided, securing easy access to various 
floors. 

The insulation-treating building is 
separate from the main group so that thia 
work, involving the use of inflammable 
materials, can be isolated. Convenient 
communication with the detail building is 
provided by a two-story enclosed bridge 
cut off at each end by fire-doors. 

The boiler house is small in compan- 
son with the main plant, which is due to 
the fact that the use of steam will be 
largely restricted to heating and drying 
purposes. Most of the steam for drying 
will be used in the -insulation-treating 
building next adjoining, but for heating 
the building it will be piped to nests of 
coils suitably installed in each building, 
with fans to distribute the air heated by 
these coils. 

Power for manufacturing and testing 
purposes, as well as for lighting, is to be 
obtained from the local electric power 
company, which draws its supply from 
De Cew Falls. Current will be received 
in the transformer house at 2,400 volts 
and distributed at 440 volts for general 
shop purposes, although lighting distri- 
bution will be at 110 volts, and trans- 
formation to direct current will be made 
to supply some of the cranes and tools. 

The construction of the buildings, 
which is in the hands of Westinghouse, 
Church, Kerr & Company, of New York, 
as engineers and general contractors, is 
of the most modern approved type. The 
foundations and walls up to the window 
gill line are of concrete, above which the 
walls are brick, laid up in cement mortar. 
Fioors and roofs are of reenforced con- 
crete throughout, and in the detail ma- 
chine shop and pattern buildings the 
columns are of this construction. All 
roofs are practically flat, with drainage 
so arranged that the leaders are carried 
down through the interior of the buildings 
to avoid stoppage by freezing in cold 
weather. Floors are top dressed with 
one-inch maple and the roofs with tar 
and gravel. 

Transportation between the foundry 
and all buildings, including the air brake 
plant, will be by industrial railway, oper- 
ated by storage battery locomotive. The 
standard gauge tracks on the property 
are directly connected with the main line 
of the Grand Trunk Railway for reception 
of material and shipment of product. The 
main entrance to the plant for employés 
is at the south end of the warehouse build- 
ing, a central point at which will be lo- 
cated time-checking devices, and from 
which stairways lead directly to the vari- 
ous floors. Entrances for teams from the 
city streets are provided near the west 
end of the machine shop and in front of 
the office building. 

The equipment of the plant will be on 
modern approved lines, as developed by 
experience of the Pittsburg factories. 
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The Duntley Washable Battery Cell. 

The Chicago Storage Battery Company, 
1241-1243 State street, Chicago, Ill., has 
placed on the market a washable battery 
cell, the mechanical features of which are 
shown ‘by the accompanying illustrations. 
In designing this cell, the aim has been 
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DETAILS OF THE DUNTLEY WASHABLE BATTERY 
CELL. 
to make it éasily possible to remove the 
sediment which is liable to accumulate, 
to the damage of the battery. In clean- 
ing the Duntley washable battery cell, the 
tray is removed from the vehicle and 
placed on supports, as shown in the il- 


METHOD oF USING THE DUNTLEY WASHABLE 
BATTERY CELL. 


lustration. The bottom plug is removed 
by unscrewing the thumb screw, permit- 
ting the electrolyte to flow into the wait- 
ing receptacle, which can then be removed. 
After the electrolyte has been strained to 
remove the sediment, or allowed to stand 
until the sediment settles, it can be used 


ELECTRICAL REVIEW 


again repeatedly. The screw plug is re- 
moved from the top, and an ordinary gar- 
den hose inserted, when it is possible. to 
wash the cell thoroughly. The bottom 
plug is then inserted and the filtered-elee- 
trolyte poured through the opening in the 
top, the screw plug returned, and. the cell 
again ready for service. This method 
makes it possible to keep the cell in per- 
fect cleanliness and to remove all deleteri- 
ous deposits without touching the grids; 
and the cleaning can be accomplished by 
the most inexperienced person, as well as 
by a skilled mechanic. 

These cells are made in sizes suitable 
for every requirement, and are adapted to 
all conditions of service. The company 
will be pleased to send its catalogue, de- 
scribing in detail the various applica- 
tions of this cell. 


A New Battery Fan Outfit. 

The Ewing-Merkle Electric Company, 
St. Louis, Mo., has placed on the market 
a new battery fan outfit, an illustration 
of which is shown in the accompanying 
engraving. This fan, the company states, 


BATTERY Fan OUTFIT. 


is efficient, attractive and low-priced. It 
takes current from portable batteries, and 


is easily moved as occasion requires. The 


fan throws a good breeze directly for- 
ward. It can be tilted to any angle, either 
up or down, or made into a wall bracket. 

The fan is operated by twenty cells of 
dry battery, and will run two or three 
hundred hours if used three or four hours 
per day. If worked continually, not al- 
lowing the batteries to recuperate, the 
length of life will be reduced. Where 
constant work is necessary, as in a sick 
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room, it will be more economical to alter- 
nate with extra sets of batteries. 

The containing box is wired complete, 
has a switch to open the multiple connec- 
tions, and a diagram is furnished show- 
ing how to put in the cells and connect 
them up. The weight of the outfit is four 
and one-half pounds, and boxed complete, 
eight pounds. 


An Enclosed Removable Fuse for 
Moderate Potentials. 

An enclosed fuse suitable for moderate 
potentials up to 1,000 volts is being ex- 
hibited by E. J. Belliol & J. Reiss in 
the French section of the Palace of Elec- 
tricity, Louisiana Purchase Exposition. 
The fuse consists of a tube of insulating 
material, such as fibre. Through this the 
fuse wire is placed, and is then packed 
around with magnesium or other infusible 
powder. Connection is made at the ends 
by means of a spring cap, this firmly 
clamping the projecting ends of the wire 
and making good connection. The fuse 
is held in place by spring clips, and is 
easily removable and easily placed in 
position. The advantages claimed by the 
makers for this fuse are: it is safe; it 
operates without noise, even on short- 
circuit; it can be removed and returned 
to a live circuit without danger, and it is 
very economical. 
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Electric Fans in New York Theatres. 
Mr. F. F. Proctor, the well-known the- 
atrical manager and playwright, is a be- 
lieven in the electric fan for the promo- 
tion of comfort during the heated season. 
All of the Proctor theatres have been de- 
signed or reconstructed with special refer- 
ence to an all-year-round season. Elec- 
tric fans of large diameter are continu- 
ally exhausting the heated and vitiated 
atmosphere, replacing it with currents of 
fresh air drawn from the roof and cooled 
before being introduced into the audi- 
torium. The temperature in various 
parts of the house is recorded upon the 


dials of automatic thermometers. 
a ae 


Annual Field Day. 

The annual dinner, outing and field 
day of the Rhode Island No. 2 National 
Association of Stationary Engineers will 
be held at the Hauterieve Club grounds, 
Pawtucket, R. I., July 17, 1904. The party 
will assemble at the Hotel Narragansett, 
Providence, R. I., at 9A. M. An informal 


reception will be held from 9 ‘to 10.30 
o'clock. Special electric cars will leave 
from the front of the hotel, on Dorrence 
street, at 10.30 o'clock for the club 
grounds. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

TARIFF ON WIRELESS TELEGRAPH MESSAGBDS—A royal 
decree, just signed by the King of Italy, approves the new tariff 
for Marconi wireless telegraph messages. The cost from Italy 
to America is fixed at twelve and one-half cents per word. 


CALIFORNIA COMPANY TO ORDER A LARGE BOND ISSUE— 
It is likely that the directors of the Los Angeles Gas and Electric 
Company will order a bond issue of $4,000,000, the funds to be used 
for retiring the floating indebtedness, and for making such improve- 
ments as may be necessary from time to time. 


TROLLEY LINE IN YOSEMITE PARK—San Francisco and 
San Jose capitalists have been granted a franchise by Secretary 
of the Interior Hitchcock to build an electric railway into the 
Yosemite national park. This is the first franchise granted by 
the government for an electric road into any government reserva- 
tion. The road will begin at Merced, and running north to the 
Merced river, will follow its windings into the valley. The terms 
of the franchise requires stations to be constructed every ten miles. 
It is announced that the work will be begun this summer. The 
time from Merced to the park over the road will be from five to 
six hours. 


‘PENNSYLVANIA TRACTION PROPOSITION—The stockhold- 
ers of the Monongahela & Washington Railroad Company and the 
Pittsburg, Virginia & Charleston Railway Company will meet on June 
29, to act on a proposition to merge the former road into the lat- 
ter. A meeting of the directors of the Pittsburg, Virginia & Charles- 
ton Railway Company has been held, and it was agreed to ask the 
stockholders for permission to acquire the Monongahela & Wasb- 
ington Company. The Monongahela & Washington Railroad lies 
in the southwestern section of Pennsylvania. lt has connections 
with. the Pittsburg, Virginia & Charleston Railway Company’s sys- 
‘tem. It is the intention to purchase the stock of the Monongahela 
& Washington Company, and to acquire all its franchises, corporate 
property rights and credits. 


‘MERGER OF POWER COMPANIES—A certificate of consolida- 
tion of the Rochester Gas and Electric Company and the Rochester 
. Light and Power Company has been filed with the secretary of state 
‘at Albany, N. Y. The capital is $11,000,000, divided into 45,000 
shares of preferred, and 65,000 shares of common stock. The 
preferred stock is to bear four per cent dividends for two years, 
and five per cent thereafter. The directors are Frederick Cook, 
Alexander M. Lindsay, Edward Bausch, Albert O. Finn, G. A. 
Hollister, Thomas W. Finucane, George W. Archer, Henry A. 
Strong, Eugene H. Satterlie and Albert H. Harris, of Rochester; 
Henry D. Waldbridge and A. G. Hodenoik, of New York city, and 
Edward W. Clark, Jr., and Clarence M. Clark, of Philadelphia, and 
James Richardson, of Providence, R. I. 


MUNICIPAL SAVING BY CANAL WATER POWER—In re- 
sponse, to a request from Chairman Bennett, of the Chicago (Ill) 
finance committee, the following figures were furnished by City 
Electrician Ellicott: Street arc lamps in Chicago, 5,754; main- 
tained by the city, 5,080; rented at $103 a year, 674;-cost to main- 
tain each city lamp, $54.50; cost of steam generation of light, $29; 
electrical expenses, $25.50. Mr. Ellicott figures that $10.25 fairly 
represents the cost of producing canal water power per horse-power. 
He would apply this to electric lights, and finds that the cost per 
light for generation of power would be, instead of $29 each, $10.25. 
During the day, when the arc lamps are not needed, it is the propo- 
sition of Commissioner Blocki, of the drainage board, to utilize 
the electric current to work the pumps and supply the city with 
water, in this way also saving considerable municipal expense. 


SHASTA POWER COMPANY—The Shasta Power Company 
has been organized in San Francisco, Cal., and work will be com- 
menced on a power plant in Redding County. The company has 
a capital stock of $1,000,000, and Mr. H. L. Shannon is president. 
Charles Jacobson and John W. Potts, of Redding, are on the board 


of directors, and they are also extensive shareholders. The other di- 
rectors are E. Kingsbury and G. O’Brien, of San Franscisco. Work 
will begin at once on the water ditch and flume, and the instal- 
lation of the power plant will follow. The plant will be located 
on Bear creek, and the water will be taken out of Hat creek. 
It will be carried by the ditch and pipe line to the power-house, 
where it is stated a sufficient fall can be obtained to generate 
15,000 horse-power. A pole line will be run to Redding, and the 
people of that city will be supplied with light and power. Lines 
are also to be run to various parts of the county and into the mining 
sections. 


EXTENSIONS OF INDEPENDENT TELEPHONE COMPANIES 
—The Western Telephone Company has been incorporated at Lin- 
coln, Neb., with an authorized capital stock of $1,000,000, under 
the provision that $25,000 of stock shall be actually subscribed, 
and $18,000 paid up at the time of organization. The incorporators 
are Charles J. Bills, Mark Woods, George J. Woods, Frank H. 
Woods and Thomas Ewing. The company intends to construct 
long-distance lines to make connections with the independent sys- 
tem in Lincoln. One line has been constructed already, the wires 
running from Lincoln to Havelock, there to connect with the 
Plattsmouth company, which has run its wires to Lincoln. Five 
other long-distance lines are projected. One is to run to Nebraska 
City. Another runs through the southeast section: of Nebraska, 
generally in the direction of Falls City.. A third will run through 
Saline and Fillmore counties. Another will go in the direction of 
York, and another to Davey, where the Golden Rod system is 
already installed. 


TELEPHONE AND TELEGRAPH. 


FULTON, N. Y.—The erection of a telephone line between Fulton 
and Hannibal has been begun. 


HILLYARD, WASH.—A new telephone line has been started 


‘to connect Spokane and Pleasant Prairie. 


FORT WORTH, TEX.—The Fort Worth Telephone Company is 


l putting in a line from Fort Worth to North Fort. 


CROOKSTON, MINN.—The telephone line between Medo and 
St. Clair has been completed and placed in operation. 


RACINE, WIS.—The Citizens’ Telephone Company, with 2,000 


_ subscribers, has purchased a site for $4,000 and will erect a telephone 


exchange. 


` FRANKFORT, KY.—The London Telephone Company and the 


Manchester Telephone Company have consolidated with a capital 
of $15,000. 


WAUKEGAN, ILL.—A, farmers’ telephone company in which 
H. C. Edwards is interested will build a line from Rollins to 


Gray’s Lake. 


SAN LUIS OBISPO, CAL.—The Sunset Telephone Company has 
arranged for a suburban line which is to extend through the Santa 
Maria oil field. 


PHILADELPHIA, PA.—The Bell Telephone Company of Phila- 
delphia has reduced its pay station rates in the suburbs from ten 
cents to five cents a call. 


LOGANSPORT, IND.—A franchise has been granted by the board 
of trustees, of Flora, to the Flora & Bringhurst Cooperative Tele- 
phone Company, recently organized. 


DOVER, DEL.—The Diamond State Telephone Company has in- 


' stalled three additional lines, connecting Brentord, Del., Goidsboro, 


Md., with Dover. 


SCOTTSBORO, ALA.—The Bell Telephone Company, with head- 
quarters in Atlanta, has bought out the system of the Cumberland 
Telepnone Company at this place and Fort Payne. 


AINSWORTH, NEB.—The Keya Paha & Brown County Tele- 
phone Company has voted to run a double wire to connecting points, 


Md., and Henderson, 


‘998, 


. work to'be commenced at once. 
'Stonicker was elected president; 
W. H. Wiliams, secretary. 


CENTRALIA, ILL.—C. D. Morey and Hugh Prill, of St. Lous, 
and G. E. Eis, Al Harding, Robert Rohl and others have secured 
a franchise to operate a telephone exchange in this city. 


ST.. LOUIS, MO. —A deed has been filed transferring the fran- 
chise of the St. Clair & Eastern Telephone Company to the Kinloch 
company, the consideration named in the deed being $1. 


FORT DODGE, IO0WA—The Fort Dodge Telephone Company 
has completed the improvements to its city system, and is now 
about to commence the construction of several farmers’ lines. 


OMAHA, NEB.—Connections have been made between the Platts- 
mouth Independent Telephone Company’s lines and the wires of 
the Lincoln company, giving Cass County service with the city of 
Lincoln. 


ST. LOUIS, MO.—The Kinloch Telephone Company has bought a 
$200,000 site, and will’at once proceed to erect a twelve or fifteen- 
story building, at a cost of $850,000. The company will, it is said, 
retain the four top floors of the new building for its own office 
exchange. f 


MILWAUKEE, WIS.—The Wisconsin ‘relephone Company has 
commenced work on the extension of its lines from this city to 
Kaukauna, to give a direct wire north and west. From $7,000 to 
$10,000 will be expended in improving the system of the company 
in this city. 


NORTH ATTLEBORO, MASS.—The Providence Telephone Com- 
pany has arranged with the town authorities to place its wires 
underground. The telephrone company agrees to have the work 
completed wituin a year, and to allow the town to have four wires 
in the conduita for its own use. 


BANGOR, ME.—The Moosehead Telephone Company has com- 
menced the construction of a trunk line from Greenville to Kineo. 
This line is to connect with the new copper line which the New 
England Company is extending from Monson to Greenville, thus 

`- affording improved facilities for long-distance telephoning. 


CONNERSVILLE, IND.—The Brownsville Cooperative Tele- 
phone Company, which was granted a franchise by the city council 
recently, now has lines in the northwestern part of Union County 
and in Fayette and Wayne counties, with a central exchange at 
Brownsville. Under the terms of the franchise it will extend 

its lines into Liberty. 


KALISPBLL, MONT.—The telephone line which is now being 
constructed throughout the valley will be completed during July. 
Twenty-four miles, covering the ground northwest of Kalispell, 
have been completed, and the remainder of the work is well under 
Way. When the line is completed to all parts of the valley, the 
company will have over ninety miles of wire. 


SAN DIEGO, CAL.—At a meeting of the directors of the Home 
Telephone Company it was voted to create a bonded indebtedness 
of $500,000. For the present only two-thirds of this sum will be 
floated, and it is stated that that amount has already been under- 
written by local and northern capitalists. Work has been com- 
menced, and the system will be in operation by the end of the year. 


EXCELSIOR, MINN.—The Minnetonka Telephone Company has 
made important extensions to its lines. A line has been built to 
Chanhassen, and one to Saga Hill, Bederwood and Crystal Bay. A 
new switchboard has been put in at Markville, and the station at 
Excelsior hag been greatly enlarged. The Tristate Telephone Com- 
pany is extending its lines west from Minneapolis on the north 
side of Lake Minnetonka, and also through Willmar to Fargo. 


PHOENIX, ARIZ.—The Phoenix Independent Telephone Com- 
pany has been formed to install an independent system. It is 
proposed to utilize a franchise held in the name of Jerry Millay, 
a local attorney. The system is to have full metallic circuits 
and the initial expenditure for installation is to be about $50,000. 
The promoters have entered into a combination with two inde- 
pendent telephone systems of the territory, that of Frank Wright, 
with headquarters at Prescott, and the Gila Valley Telephone Com- 
pany, whose lines extend from Roosevelt, at the Tonto dam site, 
by way of Globe and the Gila Valley towns, to Clifton and Morenci. 


At the annual meeting, William 
F. A. Baldwin, treasurer, and 
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NEW INCORPORATIONS. 

ORANGEBURG, S. C.—Star Telephone Company. $700. 

CHARLBSTON, S. C.—Coast Line Telephone Company. $15,000. 

GILLETT, ARK.—People’s Union Telephone Company. $25,000. 

CHARLESTON, S. C.—Charleston & Sea Island Telephone Com- 
pany. $15,000. 

LINCOLN, NEB.—The Greeley County Telephone Company. $10,- 
000. 

INDIANAPOLIS, IND 
$2,250. 

MADISON, WIS.—Kuchhayne & Cedarburg Telephone Company. 
Increased to $1,500. 


WESTMINSTER, OHIO—The United Farmers’ Telephone Com- 
pany. Increased from $10,000 to $20,000. 


CAMBRIDGE, ME.—Cambridge Telephone Company. $10,000. 
President, F. J. Hersey; treasurer, D. F. Clark, both of Cambridge, 
Me. 


COLUMBUS, OHIO—The Alwidton Telephone Company. $10,000. 
Incorporators: Al Biglow, D. C. Low, C. F. Poulson, P. C. Biglow 
and V. E. Cunningham. 


AUGUSTA, ME.—Searsport Electric Light Company. $10,000. 
Officers: president, Harry L. Cram, of Portland; treasurer, A. J. 
Desmond, of Portland. 


WILSON, N. C.—Wilson Light and Power Company. $125,000. 
Incorporators: J. C. Hale, B. F. Lane, Claudius Aycock, ©. L. Arm- 
field and David Daniel. 


JONESBORO, ARK.—Automatic Home Telephone Gommpany. $25,- 
000. Directors: R. L. Collins, F. C. Watts, A. C. Gambill, R. L. 
Jones and S. A. Daniels. 


NASHVILLE, TENN.—Independence Telephone Company. $1, 
000. Incorporators: W. C. Arrington, J. P. Belcher, H. R. Ryan, 
D. E. Seay and C. B. Murphy. 


AUSTIN, TEX.—Bay City & Matagorda Telephone Company. 
$5,000. Incorporators: W. W. Boulden, R. H. Traylor, of Bay City; 
A. W. McNabb, of Matagorda. 

JERSEY CITY, N. J.—The Stockbridge Electric Company. $25,- 
000. Incorporators: Stephen Dudley Field, Robert C. Stetson, Edwin 
Lawson and Philip Fernsmith. 


NASHVILLE, TÐNN.—Standard Electric Company. $15,000. 
Incorporators: Thomas Deadrick, L. H. Geny, Oscar Geny, W. H. 
Gewar, W. W. Page and Harry A. Luck. 


INDIANAPOLIS, IND.—Boone Township Telephone Company. 
$1,000. Directors: William Sullivan, Scott W. Thurston, H. H. 
Markle, T. W. Sullivan and James T. Smith. 


LENA, WIS.—The Farmers and Merchants’ Telephone Company. 
$4,000. Incorporators: J. N. Bassett, Joseph P. Brazeau, J. L. 
Eschner, J. C. Grant, F. E. Rebman and A. W. Larson. 


INDIANAPOLIS, IND.—Wabash Water and Light Company. 
$160,000. Directors: Edmund Gardiner, Whitney Conant, Whiting 
G. Snow, all of New Jersey, and T. W. McNamee and Thomas Mc- 
Namee, of Wabash. 


SANTA FE, N. M.—Johnson Mesa Telephone Company. $5,000. 
Incorporators: John Utton, Patrick H. Simmons, Thomas G. English, 
Samuel J. Murray, of Bell, and Edgar W. Fulghum, Thomas B. 
Lyon and John Thomas Thatcher, of Raton. 


ALBANY, N. Y.—The Otsego Home Telephone Company. $40,- 
000. Directors: Frederic C. Ward and A. A. Ward, of Cooperstown ; 
H. A. Harrison and D. D. Harrison, of New York city; T. Harvey 
Ferris, William L. Foley and Clarence O. Putnam, of Utica. 


ST. PAUL, MINN.—The Dassel-Collinwood Telephone Exchange 
Company. $25,000. Incorporators: S. N. Gaynor, J. J. Leverenz, 
Simon Oster, John Engquist, Anton Benson, D. E. Murphy, Fred 
Rudberg and E. E. McGrew. Shakopee Telephone Company: In- 
creased from $3,000 to $10,000. 


PORTLAND, ME.—Illinois Traction Company; to operate rail- 
road, telegraph and telephone lines; $5,000,000; president, William 
B. McKinley, of Champaign, Ill.; treasurer, Edward Woodman, of 
Portland. Massachusetts Trackless Trolley Company; $25,000; 
president, Charles O. Barrows, of Portland; treasurer, William M. 
Payson, of Boston. 


.—Monroe Mutual Telephone Company. 


June 25, 1904 


PERSONAL MENTION. 


MR. CURTIS CLAYPOOLE, treasurer Wirt Electric Company, 
Philadelphia, was a New York visitor last week. 


MR. GEORGE ALEXANDER McKINLOCH, president of the 
Central Electric Company, of Chicago, is spending this week in the 
East. Mr. MeKinloch has just returned from an extended European 
trip. 

MR. ANSON W. BURCHARD, who is assistant comptroller of 
the General Electric Company, has recently been appointed assist- 
ant to President Coffin. Mr. Burchard’s new position is a recently 
created office. 


MR. A. M. YOUNG, vice-president of the Kings County Electric 
Light and Power Company, sails on June 28 for London, and will 
remain thirty days in the world’s metropolis looking after his large 
interests on the other side. 


MR. FRANCIS S. THAYER, who has for some time past been 
connected with the Providence, R. I., Gas and Electric Company, 
was recently appointed superintendent of the Norwich, Ct., munici- 
pal gas and electric plant. 


MR. J. F. WALLACE, M. Am. Soc. C. E., and chief engineer 
of the Panama Canal, had the honorary degree of LL.D. recently 
conferred on him by the Monmouth College, of which college his 
father was the first president. 


MR. R. A. ROSS, E. E., Montreal, Canada, has been engaged by 
the city of Kingston, Ontario, to submit a report on the necessary 
improvements to the electric light plant recently acquired from the 
Kingston Light, Heat and Power Company. 


MR. J. F. STRONG, who was manager of the local telephone 
exchange at Norwalk, Ct., resigned that capacity to take a vacation, 
and will be succeeded by Mr. Maurice H. Nutting, who has been 
connected with the company for some time past at New Haven, Ct. 


MR. GEORGE F. McCULLOCH, who was president and general 
manager of the Indiana Union Traction Company, Indianapolis, 
Ind., has resigned his position to devote his time to his news- 
paper enterprise, having recently purchased and consolidated the 
“Indianapolis Journal’ and the ‘Indianapolis Star.” 


MR. HERBERT E. CANN, chief electrician of the North German 
Submarine Cable Works, Nordenham, Germany, is in New York 
making the final tests of the new German cable recently landed on 
the coast at Coney Island. Mr. Cann will remain another fortnight 
in this country. 


MR. HARRY HORNSBY, chief electrical inspector of the city 
of Chicago, is about to resign his position, to become sales repre- 
sentative of the Sprague Electric Company, of New York city. 
Mr. Hornsby’s position as inspector will be filled by the civil 
setvice commission, which will conduct an examination on July 26. 


MR. ROBERT McF. DOBLE, of San Franscisco, Cal., who is a 
consulting and supervising engineer, making a specialty of hydro- 
electric power developments and long-distance power transmission, 
announces that he has become identified with the Abner Doble 
Company, engineer and manufacturer of tangential water-wheels 
with needle regulating nozzle. 


MR. GEORGE A. DAMON, managing engineer of the Arnold 
Electric Power Station Company, Chicago, Ill., was married re- 
cently to Miss Henrietta B. Diller, daughter of Mr. and Mrs. H. B. 
Diller, of Chicago. Mr. Damon is well known in electrical and 


technical circles and it was he, who attracted so much attention 
a short while ago with an article on “The Opportunities in the 
Electrical Business.” 


MR. PAUL H. EVANS has been made purchasing agent and 
chief engineer of the Federal District Railway Company, which 
operates an extensive electric traction system in and around Mex- 
ico City, Mexico. Mr. Evans will have charge of all the engineer- 


ing of the company—electrical, mechanical and civil—which in- 
cludes all construction and maintenance work in addition to pur- 
chasing all material and supplies. 


MR. FRANK B. KNIGHT, special agent of the American Bell 
Telephone and Southwestern Telegraph and Telephone companies, 
is the subject of considerable personal mention in the Southern 
Industrial and Lumber Review for May. Mr. Knight is probably 
one of the best-known and most popular telephone and telegraph 
men in the Southwest. He is a prominent figure at all conventions 
of electrical interests, and took an active part in the recent joint 
convention of the Southwestern Gas, Electric and Street Railway 
Association and the Southwestern Electrical Association of Okla- 
homa Territory, which was held at Dallas, Tex., April 25, 26 and 27. 
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OBITUARY NOTICE. 


MR. JOHN V. CLARKE died at Roosevelt Hospital, New York 
city, Thursday, June 9, 1904. He was born at Great Bend, N. Y., 
November 2, 1860. Mr. Clarke in his early days studied law at 
Watertown, N. Y., and later entered the profession of civil engi- 
neering, in which he achieved a national reputation as a builder 
of water, electric and other large plants while a member of the 
firm of Moffatt, Hodkins & Clarke. Mr. Clarke built the local water 
works at Watertown, and assumed controlling interest in it and 
ran it for eight years. He had a wide acquaintance with men of 
affairs, and was at one time president of the Hudson & Kinderhook 
Railway. Later he bought the Le Valley Vitae Carbon Brush Com- 
pany. Mr. Clarke is survived by a widow, a son and a daughter. 


ELECTRICAL SECURITIES. 


Recent prophesying of an upward movement was not borne out 
by the events of the past week. Notwithstanding this, the opinion 
is very strong in many circles that the general trend of security 
prices is upward. Last week’s price movements were very irregu- 
lar, and while the market made good progress early in the week, 
it became unsettled upon the announcement of several large stock 
issues. From every quarter come continuing reports of favorable 
weather for a good agricultural output. A matter which is exciting 
considerable interest is the large demand for copper within the last 
few months. The exports of this manufacturing product have very 
greatly increased, and will possibly reach a record value. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 18. 


New York: Closing. 
Brooklyn Rapid Transit...............000- 4836 
Consolidated Gas ...... ccc cc cee cece ee cc ene 193 
General Electric <<: ch 22 8th ae ssseiees coves 150 
Kings County Electric.............. cece oee 188 
Manhattan Elevated .............. cc cccecee 146% 
Metropolitan Street Railway............... 111% 
New York & New Jersey Telephone......... 143% 
Westinghouse Manufacturing Company..... 175 


The regular quarterly dividend of 13, per cent on the stock of the 
Metropolitan Street Railway Company is payable July 15. Books 
will remain closed from June 24 to July 16. 

It is stated that for the first five months of the General Electric 
Company’s fiscal year, the gross business and net profits have been 
practically equal to last year, the changes in net profits not vary- 
ing $10,000 per month. i 


Boston : e Closing. 
American Telephone and Telegraph.......... 129 
Edison Electric Illuminating................. 235 
Massachusetts Electric .............0- ET 70 
New England Telephone.................e00. 121 


Western Telephone and Telegraph preferred.. 80 

The directors of the American Telephone and Telegraph Company 
have declared the regular quarterly dividend of 1% per cent, and an 
extra dividend of 34 per cent, payable July 15 to stockholders of 
record June 30. Books close July 1 and reopen July 15. The com- 
pany’s instrament statement for the month ended May 31 shows 
gross output of 103,897, and returned of 51,721, leaving a net output 
of 62,176, as compared with 60,572 for 1903, and 60,538 for 1902. 
Since December 31, 1902, the gross output has been 508,372, and the 
returned 203,046, leaving net of 305,326, as against 253,150 for the 
corresponding period of 1903. The total number of instruments now 
outstanding is 4,084,843. 


Philadelphia : Closing. 
Electric Company of America............. 8% 
Electric Storage Battery common........... 55 
Electric Storage Battery preferred......... 55 
Philadelphia Electric ...... nesek rara E aee 6 
Union Traction ......ss.sssesessoesssocsooo 50 
United Gas Improvement........s.sssseceseo 8214 


The directors of the Electric Storage Battery Company have de- 
clared a dividend of 114 per cent from the net earnings of the com- 
pany on both common and preferred stocks, payable July 1 to stock- 
holders of record at the close of business on June 25. 


Chicago : Closing 
Chicago Telephone .......cccccccccsacccccs 120 
Chicago Edison Light............ a6 eae wee 142 
Metropolitan Elevated preferred..... i esterases 57 
National Carbon common......... OEE we 26% 
National Carbon preferred........... sec Bene 100 
Union Traction common........ ee eee 5 
Union Traction preferred...............00. 29 


- The old directors were reelected at the meeting of the Chicago 
Edison Company. 


1000 


ELECTRIC LIGHTING. 


CLEMENTON, N. J.—The Clementon Township Electric Com- 
pany has completed its extension to White Horse. 


ST. PAUL, MINN.—Work has been commenced on the new elec- 
tric light plant to be installed at South Stillwater. 


ASBURY PARK, N. J.—The Atlantic Coast Electric Light Com- 
pany has been awarded a three-year contract for municipal light- 
ing, at $80 per iamp per year. 


GREENE, I0WA—tThe Greene Electric Light and Power Com- 
pany has been organized for the purpose of purchasing of L. r. 
Pfiffner his electric light plant. 


QUINCY, ILL.—The Quincy Gas and Electric Company has per- 
fected plans which will require an expenditure of $50,000 for im- 
provements during the coming summer. 


MENASHA, WIS.—The Wisconsin Traction, Heat, Light and 
Power Company has extended its lines into this city, and is now 
furnishing current for light and power purposes. 


SAG HARBOR, N. Y.—The proposition to construct an electric 
light system and to issue bonds in the sum of $24,000 to pay for the 
same was defeated at a recent special corporation meeting. 


READING, PA.—The Reading company has enlarged its elec- 
trical plant at Schuylkill Haven by the addition of some thirty- 
five lights. The company’s shop is now also lighted electrically. 


MOLINE, ILL.—The Mississippi Valley Traction Company has 
let the contract for putting in a private lighting plant at Camp- 
bell’s Island. The plant will have a capacity of 300 to 400 lights. 


RUTLAND, VT.—At the annual meeting of the Neshobe Electric 
Light Company the following officers were elected: President, O. C. 
Baker; vice-president, Charles Dewey; treasurer, George H. McLeod. 


EDINA, MO.—F. A. Wilson has sold a controlling interest in the 
Edina Electric wight and Power Company to Peter R. Feterson, of 
Rock Spring, Wyo., who contemplates making improvements to the 
plant. 


IOWA CITY, [OWA—The Iowa City Electric Light Company 
has secured from the city a five-year contract for street lighting, 
to date from June 1, 1904. The price paid will be $71 per lamp 
per year. 


SUNDERLAND, MASS.—It is expected that the new electric 
light plant will be in operation in about a month’s time. The 
power-house will contain a Thomson-Houston generator adequate for 
600 lights. 


OGDEN, UTAH—A power plant is to be built in Weber canyon 
for the generation of 2,000 horse-power. The work is being done 
by the Utah Construction Company, acting for A. F. Parker, of 
Ogden, and E. W. Wade. 


McKEESPORT, PA.—The People’s Ice, Light and Storage Com- 
pany, recently organized, has let the contract for equipping its 
plant, and by September 1 will be ready to furnish light, heat and 
power for all purposes. 


DAVENPORT, IOWA—The Davenport Gas and Electric Com- 
pany is installing two new dynamos at its LeClaire street plant, 
the new machines to be used to furnish power for the new Daven- 
port & Suburban street car line. 


FORT THOMAS, KY.—The War Department has allowed $28,000 
for the installing of an electric light plant in the post. The contract 
has been let to the Union Heat, Light and Power Company, ana the 
work is to be completed by December 1. 


BINGHAMTON, N. Y.—The park commissioners have awarded 
a contract to the Binghamton Light, Heat and Power Company for 
park lignting during the season, at the rate of $5 for incandescent 
lamps, and 23 cents a night for arc lamps. 


PLATTSMOUTH, NEB.—The Plattsmouth gas and electric light 
plant was sold recently at auction to the New Hampshire Bank 
Company for $13,334, to satisfy a mortgage of $32,799. ac is stated 
that private parties are talking of putting in a new plant. 


PITTSTON, PA.—The contract for the construction of the Ash- 
ley Electric Light Company’s line to Wilkesbarre, where a fran- 
chise was secured a short time ago, has been awarded to J. G. 
White & Company, of New York, and work will soon be started. 
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SEYMOUR, CT.—The Seymour Electric Light Company has been 
sold to W. H. H. Wooster and George E.: Matthies. The old officers 
have resigned, and reorganization has been effected by the election 
of Mr. Wooster as president and Mr. Matthies secretary and treas- 
urer. 


OSWEGO, N. Y.—A deal has been closed whereby the People’s 
Gas and Electric Power Company secures the water righu on the 
Hydraulic Canal, on the site of the old Washington mills. This 
has been made necessary by the greatly increased uemand for 
power. 


ATHENS, GA.—The city council has entered into a contract 
with the Athens Electric Railway Company for city lighting. ‘she 
contract igs to expire on January 1, 1910, and to carry the privilege 
of renewal until January 1, 1915, the city paying at the rate of $52 
per lamp per year. 


PENN YAN, N. Y.—The village board of trustees has about de- 
ciued to let the contract for the construction of the new municipal 
lighting plant, which the village is to operate in connection with 
its water plant, and it is expected that the system will be in working 
order by the last of September. 


MUNCIE, IND.—The city council has granted the Muncie Elec- 
tric Light Company a new franchise, whereby the company’s electric 
lighting and heating franchises are made to expire in the same 
year. By the new franchise the company must pay into the city 
treasury two per cent of its gross earnings. 


BANGOR, ME.—At Great Works, in the city of Oldtown, the 
Penobscot Chemical Fiore Company is constructing a stone dam, 
and will put in the foundations of a large electric power station, 
to be operated by the water power of the river. The power gen- 
erated will be transmitted to various poinis up and down the river. 


JACKSONVILLE, FLA.—At a meeting of the board of bond 
trustees, the action of the committee on electric light plant, in 
awarding a contract for furnishing a 500-kilowatt turbo-generator 
for the municipal plant to the General Electric Company, was ap- 
proved. The machinery called for in the specifications will cost 
$20,200. 


GREAT BARRINGTON, MASS.—Henry Roraback, of Canaan, 
Ct., is securing options on water powers, developed and undeveloped, 
located on the Konkapot river. It is said that Mr. Roraback repre- 
sents New Haven, Ct., parties who intend building a big electric 
light and power plant that shall furnish light, heat and power to 
Connecticut towns. 


DULUTH, MINN.—The Chisholm Light and Power Company, 
wita a capital of $25,000, has been incorporated by Nils Anderson, 
of Virginia; Henry A. Liedel and Daniel D. Crowley, of this city. 
Duluth is designated as the principal place of business of the com- 
pany. The company will operate the electric light plant now build- 
ing at Chisholm, valued at $20,000. 


GATE CITY, vA.—R. A. Ayers has organized a stock company 
to develop the Holston Springs property in this county. On this 
property the Holston river makes a loop of about a mile, anu the 
company will drive a tunnel through the ridge and turn the entire 
current through a.large turbine wheel, driving an electric plant and 
furnishing power for other purposes. 


MERIDEN, CT.—At the annual meeting of the stockholders of 
the Meriden Electric Light Company, the following airectors were 
reelected for the year: Charles A. Learned, F. C. Sherman, Samuel 
Dodd, Walter Hubbard, E. J. Doolittle and George M. Curtis. Ata 
meeting of the directors immediately following, these officers were 
elected: president, Walter Hubbard; secretary and treasurer, Samuel 
Dodd; general superintendent, Charles A. Learned. 


JAMESTOWN, N. Y.—The report of the superintendent of the 
municipal lighting plant shows that the cost of arc lamps to the 
city was $35.28 per year each, but by deducting the expense of light- 
ing for the city hall and fire houses, estimated at 4 cents per 
kilowatt-hour, the net cost of each arc was brought down to $28.34 
per year. The operating expenses, including insurance and interest 
on bonds, aggregated $25,297.26. The number of arcs supplied 
was 347, twelve of which, with 1,266 incandescents, were in public 
buildings, an all night, every night schedule being in force. 
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ELECTRIC RAILWAYS. 


LA CROSSE, WIS.—The La Crosse & Southeastern electric road 
stockholders plan to run a line between here and Viroqua, Wis. The 
road may be completed this year. 


ALBANY, N. Y.—The state board of railroad commissioners has 
granted the petition of the Orange County Traction Company to 
issue a mortgage of $100,000 for construction work on its Newburg- 
Walden line. 


DAKOTA CITY, NEB.—The promoters of the proposed electric 
line between Sioux City and Homer say they will have cars running 
on the road by the fourth of July. The power for the line is to be 
furnished by the Sioux City Traction Company. 


MUSKOGEE, I. T.—At a meeting of the city council a franchise 
was granted to Ira L. Reeves and associates for the construction of 
a street railway in this city. The franchise calls for an electric 
system and the work is to be commenced at once. 


TOLEDO, OHIO—The Toledo & Northwestern, formerly the Obio 
& Michigan, has secured a franchise through the town of Dundee, 
Mich. This completes the right of way from Toledo to Ann Arbor, 
and the company is now in shape to push construction. 


MICHIGAN CITY, IND.—The Chicago & South Shore Railway 
Company is soon to have a new power-house at Burnside, plans and 
specifications having been prepared and approved for two brick 
structures, one seventy feet by thirty feet and the other forty feet 
by thirty feet. 


NEW DECATUR, ALA.—Decatur and Florence parties are con- 
templating the building of an electric street railroad from this city 
to Moulton, in Lawrence County, a distance of about twenty miles. 
The proposed line will run through one of the richest coal, iron, 
timber and agricultural sections in Alabama. 


NEW ORLEANS, LA.—The Bodcan Valley Railway Company has 
been organized with a capital of $60,000, with H. H. Wheles, as presi- 
dent. A line will be built from Alden bridge, on the cotton beli, 
in an easterly direction to Ivan, and thence east to some point here- 
after to be determined. Telegraph and telephone lines will also be 
constructed. 


NASHVILLE, TENN.—The grading of the Nashville, McMinn- 
ville & Woodbury Railway will commence at once, and it is hoped 
to have the road completed within a year. The line, as surveyed, 
will be about seventy miles in length, from Nashville to McMinn- 
ville, and, it is estimated, will cost $1,500,000. The company is 
capitalized at $1,000,000. 


ST. LOUIS, MO.—The St. Louis, Kirkwood & Manchester Rail- 
way Company has paid into the county treasury $1,000, as required 
by the franchise recently granted by the county court. The com- 
pany intends to build a line to Manchester and Valley Park within 
the next year, though the route has not been definitely agreed upon. 
Two or more routes are being considered. 


STROUDSBURG, PA.—It is said that in the near future the 
Northampton & Monroe Electric Railway Company, shortly to com- 
mence operations between Stroudsburg and Bangor, is to be extended 
to Mount Pocono, Tobyhanna and thence to Scranton, the ultimate 
object being a continuous line to Philadelphia. It is believed that 
the line will be constructed and in operation within two years. 


ST. JOSEPH, MO.—Preliminary plans for the St. Joseph & Stan- 
berry interurban line are completed, and it is hoped to begin the 
work of construction in a short time. The line is to be thirty-eight 
miles long, and will touch such towns as Avenue City, Rochester, 
Empire Prairie and Island City. The road will run over the com- 
pany’s own right of way through the country and smaller towns. 


NEW ORLEANS, LA.—Plans are being perfected for connecting 
Biloxi, Mississippi City, Gulfport and Pass Christian by trolley cars, 
the route of the railway to be along the Gulf coast, a distance of 
twenty miles. Colonel J. T. Jones, of Gulfport, is interested in the 
new company, and it is believed actual work will begin in a short 
time. Colonel Jones also is building an electric line in Gulfport, 
which will be several miles long. 


DETROIT, MICH.—E. M. Hopkins, president of the Grand Rapids 
. & Ionia Electric Railway Company, states that his company has 
awarded the contract for construction to the Farnham company, of 
Chicago, construction work to be commenced not later than July 1. 
The company has deeds or contracts for deeds for the entire thirty- 
three miles of right of way between Grand Rapids and Ionia. The 
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contract provides that the road shall be entirely finished by April i, 
1905, and ready for operation. The power-house is to be located at 
Saranac, with a substation at Cascade. The trust mortgage will run 
to the Chicago Trust Company, which has agreed to become trustee 
for the bonds. 


YOUNGSTOWN, OHIO—The annual meeting of the stockholders 
of the Youngstown & Southern Railroad was held recently, when the 
former directors were elected. The directors confirmed the letting 
of the contract for the construction of the electrical work of the 
whole line from this city, through Columbiana, Lisbon and Salem 
to East Liverpool, to J. G. White & Company, of New York. Work 
will be pushed as rapidly as possible. 


OPELIKA, ALA.—The Opelika Railway, Light and Power Com- 
pany has been incorporated with a capital of $300,000 by J. B. 
Greene, E. L. Andrews, M. T. Trawick, Bartow Smith, Jr., and Rush 
Taylor. The company purposes to construct an electric line from 
Opelika to Auburn, and also to furnish electric lights to both Opelika 
and Auburn. It is hoped eventually to extend the line to Society 
Hill and thence by Maroyn back to Opelika. 


TOPEKA, KAN.—The management of the Lake Erie & Western 
has decided to equip its system with electric motors wherever ıt is 
paralleled by surface electric lines. It is stated that by the end of 
the summer motors drawing single cars and running at the raie of 
fifty miles an hour will be installed between La Fayette and Indian- 
apolis. Trains will be run hourly and will make all stops, thereby 
relieving the steam cars from stopping at many of the stations. 

BUTLER, PA.—The Pittsburg, Etna & Butler Street Railway 
Company has recorded a copy of a resolution authorizing the con- 
struction and extension of its lines from Glenshaw north to Bakers- 
town, and from thence by branches to Saxonburg, McFann, Mars, 


‘Hendersonville, Zelienople, Middle Lancaster, Portersville, Prospect 


and Butler. The Butler and Pittsburg plank road will be used be- 
tween these two places, and it is reported ties and rails have already 
been distributed along part of the road in Allegheny County. 


DOYLESTOWN, PA.—Application has been made to the West 
Conshohocken council -by the Lower Merion Street Railway, for 
right of way through that borough. The purpose of the company 
is to build a high-speed, double-track trolley line from the terminus 
of the Philadelphia Rapid Transit line, at Overbrook, to Phenixville, 
crossing from Overbrook to Gladwyn, thence to West Conshohocken 
and on to Gulph Mills and King of Prussia, through Valley Forge, 
and connecting at Phenixville with the road extending to Royers- 
ford. 


DALLAS, TEX.—It is stated that Schufeller Marshall and R. S. 
Kimbrough, capitalists of Mesquite, in association with several Dal- 
las men, who will be joined by eastern investors, have under way a’ 
well-defined movement toward the organization of a company for 
the purpose of constructing an interurban electric railway to extend 
from Dallas eastward to Grand Saline, touching the towns of Mes- 
quite, Forney, Terrell and Will's Point. The projected line, it is 
said, will parallel the Texas & Pacific Railway almost the entire 
cistance. 


ALBANY, N. Y.—A certificate of consolidation of the Suburban 
Traction Company, the Van Nest, West Farms & West Chester Trac- 
tion Company, the Wakefield & West Chester Traction Company, Lhe 
West Farms & West Chester Traction Company and the Williams- 
bridge & West Chester Traction Company, forming the Bronx Trac- 
tion Company, has been filed with the secretary of state. The total 
capitalization is $585,000, and the directors are Edward A. Maher, 
president; Thomas W. Olcott, treasurer; Frank S. Gottnon, Oren 
Root, Jr., Renu Martin and M. G. Storrett, of New York city; Henry 


A. Robinson, of Yonkers; Charles E. Warren, D. B. Hasbrouck and ~ 


I. C. Moorehead, of Brooklyn. 


NEW HAVEN, CT.—The merger of the Fair Haven & Westville, 
Winchester Avenue and Consolidated Railway companies was com- 
pleted at a meeting of the directors and stockholders of all three 
companies recently, when the sale of the two former to the latter 
company was authorized. The Winchester Avenue stockholders will 
realize about $52 a share, and the sale of the Fair Haven & West- 
ville will pay its stockholders approximately $45 a share. The Con- 
solidated Railway Company was formerly known as the Worcester & 
Connecticut Eastern road, and is controlled by the New York, New 
Haven & Hartford road. The Meriden Electric Company will soon 
be taken over by the Consolidated. 
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| INDUSTRIAL ITEMS. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburg, Pa., 
has issued its usual attractive calendar for June, 1904. 

THE C. J. TOBRRING COMPANY, Philadelphia, Pa., announces 
the removal of its office and factory to 2318 Noble street. 

THE MAGNOLIA METAL COMPANY, New York city, N. Y., 
is sending out its catalogue, which treats on “Magnolia” anti-friction 
metal. Catalogue will be sent on request. 

THE WIRT ELECTRIC COMPANY announces its removal to 
its new factory, at 3108 Germantown avenue, Philadelphia, Pa., 
where it will be in a position to fill all orders promptly. 

THE ATLAS HANGER MANUFACTURING COMPANY, New 
York city, N. Y., is sending out a booklet in which is shown and 
described “Atlas” hangers of various styles. Booklet will be sent 
on request. 

THE WARREN ELECTRIC AND SPECIALTY COMPANY, War- 
ren, Ohio, has issued a leaflet entitled “It Is to Smile,” which 
treats on the “Peerless” lamp which it handles. Leaflet will be sent 
on request. 


W. M. SHEEHAN & COMPANY, New York city, N. Y., illustrates, 
describes and lists in its catalogue No. 25, which it is distributing, 
together with a discount sheet, alternating and direct-current desk, 
bracket and ceiling fans which it handles. 


THE EMPIRE ELECTRIC SUPPLY COMPANY, Chicago, Ill., 
is distributing its bulletin No. 12, which treats on the telephones 
and accessories which the company handles, together with tele- 
phone price list No. 48 and construction material price list No. 47. 


THE STROMBERG-CARLSON TBLEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., is issuing a 
very fine bulletin, it being its No. 11. This bulletin illustrates. de- 
scribes and lists in a clear way the generator call telephones and 
parts which the company manufactures. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., is distributing a pamphlet entitled “Oil versus Grease Lu- 
brication.” This pamphlet takes up the special advantages of 
Dixon’s graphite greases. The book contains valuable informa- 
tion for users of all grades of power apparatus. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., is issuing its bulletin No. 83, showing the application of 
storage batteries to alternating-current generating stations and the 
operation of chloride accumulators in connection with the exciter 
circuits of large alternating-current generating stations. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, is distributing its bulletin No. 1026, which super- 
sedes Nos. 1012 and 1013. Bulletin No. 1026 is illustrative and 
descriptive of multipolar motors and generators, type “H” and 
“H. I,” as manufactured by the company. Bulletin will be sent 
on request. 


‘THE BLECTRIC APPLIANCE COMPANY, Chicago, Ill, is 
meeting with considerable success in the installation of “Packard” 
railway lamps. This lamp is designed to stand up under all 
sorts of hard service to which it may be subjected in street car 
work. A number of large traction companies throughout the 
country are now using the “Packard” lamp. 


FHE SCHUTTE & KOERTING COMPANY, successor to L. 
Schutte & Company, Twelfth and Thompson streets, Philadelphia, 
Pa., will be pleased to send a descriptive circular dealing with the 
construction and application of the Schutte valve. This valve 
has been redesigned to eliminate some of the troubles which have 
been experienced with the improper setting of valve seats. 


THE CROUSE-HINDS COMPANY, Syracuse, N. Y., manufac- 
turer of the “Norbitt” temporary socket, announces that at the 
“Elks” convention to be held in Cincinnati, Ohio, July 8 to 25, 1904, 
there will be used nearly 30,000 “Norbitt” porcelain temporary 
sockets for decorative purposes, and that over 500 “Norbitt” tem- 
porary sockets will also be used in making the huge American flag, 
which will hang over Government Square. 


MR. FRANK B. GILBRETH, M. Am. Soc. M. E., general con- 
tractor for architectural and engineering construction, New York, 
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Boston and Baltimore, is sending out a leaflet illustrating a plant 
which was designed by him, built and started running in eleven 
months. He has also sent out cards containing a list giving the 
time of high tides at various places. Leaflet and cards will be sent 
on request. 


THE STERLING ELECTRICAL MANUFACTURING COM- 
PANY, Warren, Ohio, is issuing a circular entitled “The Solution 
of the Incandescent Lamp Question.” The company is also 
sending out other circulars, illustrative and descriptive of the 
“Sterling” special incandescent lamp, together with a postal 
card addressed to the company on which to make out a trial order 
for “Sterling” lamps. All of the above matter will be sent on 
request. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has issued the June number of “The Emerson Monthly,” 
together with the “Emerson Bargain Sheet.” The publication con- 
tains much interesting matter in connection with the company’s 
manufacture, and the bargain sheet illustrates and lists second- 
hand desk and bracket fans, ceiling fans, new and second-hand 
induction motors, exhauster fans and direct-current motors, one- 
quarter and one-third horse-power. Publication and bargain sheet 
will be sent on request. 


THE ENGINEERING COMPANY OF AMERICA, 74 Broadway, 
New York city, will engage in general engineering construction and 
contracting business. This is in addition to the strictly professional 
work in which the corporation has heretofore been engaged. The 
company has a large amount of work on hand at the present time, 
covering electric railroad construction, waterworks, power-houses, 
refrigerating plants, buildings, etc., the details of which will be 
furnished on application. It is now prepared to accept bids from 
sub-contractors on such work as it has at its office. 


THE BURT MANUFACTURING COMPANY, Akron, Ohio, manu- 
facturer of the “Cross” oil filter, states that the authorities in 
charge of the power plant at the St. Louis Exposition have in- 
stalled a large No. 3 “Cross” oil filter. Those who visit the Fair, 
and who are interested in the mechanical features of the oil 
filter, should take this opportunity of seeing it in practical oper- 
ation. It may be of further interest to note that the following 
companies have ordered a “Cross” oil filter to be used in connec- 
tion with their exhibit at the Fair: C. H. Bradley, Jr., Company, 
Pittsburg, Pa., Buckeye Engine Company, Salem, Ohio, and the 
De Laval Steam Turbine Company, Trenton, N. J. 


THB UNIVERSAL ELECTRIC COMPANY, Chicago, Ill., which 
is a new concern, has opened general sales offices in the Ells- 
worth Building, 353-357 Dearborn street, Chicago, Ill. Its officers 
are: F. C. Royal, president, and F. B. Kavanagh, secretary and 
treasurer. Mr. Royal is a well-known Chicago business man, 
having been connected with the Nelson Morrie packing-houses 
for a number of years, while Mr. Kavanagh was formerly with 
the Sterling Electrical Manufacturing Company, Warren, Ohio, and 
later of the Brilliant Electric Company, Cleveland, Ohio. This new 
company is the northwestern agent for the Brilliant Electric Com- 
pany, maker of the “Universal” tipless incandescent lamp. In addi- 
tion to this product it will carry a full line of arc lamps, fans, 
motors, generators, telephone apparatus, etc., as well as several 
special lamp accessories. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has been 
making a number of important sales during the past week. Among 
these may be included about $30,000 worth to the Barbour Flax Spin- 
ning Company, Paterson, N. J. The equipment includes a 600-kilo- . 
watt standard direct-current 260-volt generator, and motors with 
ratings from 5 to 100 horse-power, aggregating 515 horse-power. 
The W. & J. Knox Net and Twine Company, for a plant in Balti- 
more, Md., has bought a 100-kilowatt generator and seventy-five 
horse-power in motors. The United States Naval Academy, An- 
napolis, has purchased two 250-kilowatt Crocker-Wheeler generators 
for a two-unit three-wire lighting system. The J. B. Williams Com- 
pany, Glastonbury, Ct., has purchased a 150-kilowatt engine-type 
generator. Armour & Company, Chicago, Ill, who already have in 
use Crocker-Wheeler motors to the amount of about 7,000 horse- 
power, have placed an order for three more machines aggregating 
110 horse-power. Twenty-eight motors of the same make, with a 
combined power of 253 horse-power, have been purchased by the 
Traitel Marble Company, Ravenswood, L. I. 
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